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FOREWORD

This report describes the Comprehensive Regional Assessment (CRA) that has been
undertaken in Victorid s Gippsand Regional Forest Agreement (RFA) region.

The CRA has examined the natural, cultural, social, resource and economic valuesin the
forests of the Gippsland region. Thisinvolved detailed assessments of:
- forest resources,

forest based industries;

socia values;

ecologically sustainable forest management;

biodiversity;

old-growth forest;

nationa estate;

world heritage; and

wilderness.

A separate report will be published later in 1999 on National Estate.

Following the release of this CRA report, meetings with local communities and interest
groups will be held to discuss its contents and its implications, and to consider issues that will
need to be addressed in the RFA. Following consultation with the local community and
interested groups, this assessment will provide a basis for the Victorian and Commonwealth
Governments to develop proposals to be presented in a Directions Report. There will be
further consultation following the release of the Directions Report.

The RFA for the Gippdand region will be devel oped from the assessments reported herein,
proposals in the Directions Report and consultations with the local communities and interest
groups.

The RFA will define the commitments made by both Governments to forest conservation,

forest use and development, and the devel opment of those industries based on the forest
resources of the region. The RFA isintended to operate for 20 years.
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Chapter 1 Background to the RFA Process

1. BACKGROUND TO THE RFA PROCESS

11 INTRODUCTION

For over two decades the competing demands of conservation and industry on our forests
have been an area of debate and controversy. The National Forest Policy Statement (NFPS),
agreed by the Commonwealth, State and Territory Governments, provides the framework for
the resolution of this issue.

The NFPS sets out how the Commonwealth and States will jointly aim to achieve ecologically
sustainable management of forests through comprehensive assessments of the natural,
cultural, economic, and socia vaues of Australia' s forests and negotiated Regional Forest
Agreements that will:
- establish and manage forest reserve systems which are comprehensive, adequate and
representative (CAR reserve system);
establish ecologically sustainable management of forests; and
develop an efficient, internationally competitive timber industry.

A central aim in the RFA process isto take account of the full range of forest values and
consider both benefits and costs in making policy or resource use decisions. RFAs also
recognise the range of economic and environmental obligations of each tier of government in
managing and protecting forest values.

The detailed information required to negotiate each RFA is drawn together through a
comprehensive regiona assessment (CRA) of forest values for the regions agreed by the
Commonwedlth and each State. In Victoria, East Gippsand became the first region in
Audtraia for which a CRA was completed followed by an RFA. Subsequently, RFAs have
been completed for Tasmania, the Central Highlands and North East regions of Victoria, and
the South-West Forest Region of Western Australia. The major steps in the RFA process are
shown in Figure 1.1 and are described in more detail in the next section.

RFAs are intended to provide stability through the establishment of a sustainable resource
base for industry, while at the same time ensuring the protection of Australia’s biodiversity,
old growth and wilderness through a CAR reserve system and complementary off-reserve
management.

12 LEGISLATIVE AND POLICY FRAMEWORK FOR THE RFA PROCESS
The following is a discussion of Commonwealth and State legidation and policies which are
the framework for the RFA process.

The National Forest Policy Statement

The NFPS sets out the vision of the Commonwesalth and State Governments for Australia' s
forests and forest industries based on the principles of ecologically sustainable forest
management. The elements of that vision are described in the NFPS and comprise:

forest conservation;

wood production and industry development;

integrated decision making and management;

private native forests;

plantations,

water supply and catchment management;

tourism and other economic and socia opportunities;

employment, workforce education and training;

public awareness, education and involvement;
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research and development; and
international responsibilities.

The RFA process implements key elements of the NFPS.

National Reserve Criteria

In accordance with the NFPS, the Joint Australian and New Zealand Environment and
Conservation Council (ANZECC) and the Ministerial Council on Forestry, Fisheries and
Aquaculture (MCFFA) NFPS Implementation Sub-committee - known as JANIS - agreed on
national criteriafor establishing a CAR reserve system (JANIS 1997).

The National Reserve Criteriainclude provision for the protection of biodiversity, old growth
and wilderness, as well as recognising the role of off-reserve management in meeting
conservation objectives. Further details of the criteria are provided in the biodiversity, old
growth and wilderness chapters of this report.

Commonwealth L egidation

The Commonwedlth’s principal involvement in forest issues derives from the Export Control
Act 1982 which regulates the export of woodchips and unprocessed wood. In assessing
applications for export under this Act, the relevant Minister is required to ensure that arange
of Commonweslth obligations are met. The mgjor legidation includes:

Australian Heritage Commission Act 1975

Endangered Species Protection Act 1992

Environment Protection (Impact of Proposals) Act 1974

World Heritage Properties Conservation Act 1983.

Victorian Legislation

The States and Territories have enacted legidation to fulfil their responsibilities for the
protection and management of values and resources in public and private forests. The major
Victorian legidation includes:
- Archaeological and Aboriginal Relics Preservation Act 1972

Catchment and Land Protection Act 1994

Conservation, Forests and Lands Act 1987

Crown Land (Reserves) Act 1978

Country Fire Authority Act 1958

Environment Conservation Council Act 1997

Environment Effects Act 1978

Environment Protection Act 1970

Extractive Industries Devel opment Act 1995

Fisheries Act 1995

Flora and Fauna Guarantee Act 1988

Forests Act 1958

Heritage Act 1995

Heritage Rivers Act 1992

Land Act 1958

Land Conservation (Vehicle Control) Act 1972

Mineral Resources Development Act 1990

National Parks Act 1975

Planning and Environment Act 1987

Reference Areas Act 1978

Victorian Conservation Trust Act 1972

Victorian Plantations Corporation Act 1993



Chapter 1 Background to the RFA Process

Water Act 1989
Wildlife Act 1975.

Further details on the scope and operation of the legidation in relation to the RFA processis
provided in Appendix 1.

Indigenous I ssues

The RFA process addresses indigenous issues in two distinct ways. consultation on the
outcomes and process in general (as part of the wider consultation process); and cultural
heritage, through the National Estate assessment.

As with al communities and stakeholder groups with an interest in the Gippdand RFA,
Aboriginal communities in the region and appropriate representative bodies are already
involved and will continue to be consulted throughout the RFA process.

The Native Title Act 1993 recognises and protects native title rights and interests. In
recognition of this Act:
where any Government action to implement an RFA could affect native title, the action
will be taken in accordance with the Native Title Act; and
an RFA is not intended to influence in any way native title claims that may arise.

Accreditation

To the maximum extent possible Governments will accredit existing data sets and processes
used in the RFA process under the provisions of the Intergovernmental Agreement on the
Environment (IGAE) (Commonwealth of Augtralia 19924). Under these provisions, the
Commonwealth or Victoriawill endorse the processes used by the other’ s jurisdiction as
having accommodated part or al of the interests of the other government.

The data sets and processes used in the assessments described in this report have been
accredited for the Gippsand RFA.

13 THE RFA PROCESSIN VICTORIA
Background

During 1995 the Commonwealth and the States of Victoria, Tasmania, New South Wales and
Western Austraia identified interim (or deferred) forest areas which may be required for a
CAR reserve system and should be protected pending the completion of RFAs. In January
1996 the Commonwealth and Victoria signed an Interim Forest Agreement (IFA) which
makes provision for the protection of such areas. In June 1998 the term of the agreement was
extended to the end 1999 to coincide with the completion of the RFA process.

The Prime Minister and Premier aso signed a Scoping Agreement committing Governments
to arrangements and timetables for the completion of the RFAS.

The RFA process is managed by a Joint Commonwealth-Victoria Steering Committee,
supported by a Technical Committee. The membership of these committeesislisted in
Appendix 2.

Victorian RFA Regions

Victoria has aland area of 22.7 million ha, of which some 40 per cent is publicly owned. Of
the public land, 43 per cent (3.9 million ha) is set aside for conservation purposes, including
2.6 million ha of forests. A further 3.47 million ha of public land is aso forested, of which
about 1.2 million hais available for timber harvesting.
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Victoria has five RFA regions.
- East Gippdand;

Centrd Highlands;

North East;

Gippdand; and

West.

On 3 February 1997, the Prime Minister and the Premier of Victoria signed the RFA for the
East Gippdand region and the Central Highlands region RFA was signed on 27 March 1998.
The signing of the North East region RFA was announced on 23 August 1999. Gippdand is

the fourth region in Victoriain which an RFA isto be developed.

Stagesin the RFA Process
The major stages in the RFA process are depicted in Figure 1.1 and outlined below.

Comprehensive Regional Assessment (CRA)

The CRA that has been undertaken for the Gippsland region is described in this report. It
consists of the following assessments:

biodiversity;

world heritage;

old-growth forest;

ocid;

wilderness,

resource; and

€conomic.

National Estate assessment is continuing and will be the subject of a separate report. Separate
reports for the biodiversity, old-growth forest, wilderness, socia, minerals and ecologically
sustainable forest management assessments are summarised in this report.

The CRA draws on awide range of studies conducted in recent years. Relevant technical
papers are referenced in the report.

The CRA provides a synthesis of the information on which the RFA can be developed and
agreed between the Victorian and Commonwealth Governments. It makes no judgments or
interpretations of information where this might pre-empt the development of the RFA.
Furthermore, both Governments are committed to consultation with the community and other
interested stakeholder groups, within the context of the NFPS.

RFA Directions Report

The Directions Report builds upon information contained in the CRA report and the results of
consultations with the community. The Directions Report will address:
how the proposed CAR reserve system addresses the national forest reserve criteria;
the elements of ecologically sustainable forest management (ESFM) which are part of the
RFA;
industry development opportunities; and
the links between the RFA process and other statutory processes, particularly
environmental impact assessment, World Heritage, National Estate and endangered
Species.

The Gippdand RFA Directions Report will be released later in 1999.
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The community and stakeholder groups will be consulted both during the devel opment of the
Directions Report and following its release through a series of meetings held in the Gippdand
region and in Melbourne over the next few months. These consultations will focus on the
issues that need to be addressed in the RFA. The first workshops will be held shortly after the
release of this CRA report and will familiarise stakeholders with the information which it
contains. Any deficiencies in the data or methods identified at that stage can be taken into
account in the development of the Directions Report.

RFA Finalisation

Following the release and consultation on the Directions Report, the Commonwealth and
State Governments will negotiate the RFA. The RFA is scheduled to be completed in 1999.
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Figure1.l: Major Stagesin the RFA Process
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Chapter 2 Gippsland Region

2. GIPPSLAND REGION

21 LOCATION

The Gippsland region covers over 2.6 million hectares of Victoria Its boundaries include the
Great Dividing Range to the north, the Timbarra River to the east and Bass Strait to the south.
The region covers the Shires of East Gippdand, South Gippsand, La Trobe and Wellington,
and the Yalourn Works Area. Sections of the Shires of Towong, Alpine, Baw Baw, Bass
Coadt and Delatite are also included in the Gippdand region.

The Mid-Gippdand Forest Management Plan, currently in preparation, will have the same
boundaries as the RFA region.

2.2 LANDSCAPE AND CLIMATE
The climate in Gippdand is temperate, with patterns of precipitation and temperature
influenced by geography, topography, atitude and proximity to the coast.

The Great Dividing Range is the dominant landform feature to the north of the region. It has a
significant influence on weather patterns and this in turn, affects vegetation distribution and
firerisk conditions. Dry ‘rainshadow’ valleys contrast with adjacent mountains that are
characterised by wet montane forests and, at higher elevations, sub-alpine woodlands and
apine herbfields. Southern highlands of the Strzelecki Ranges and Wilsons Promontory,
which both have pesks of over 700 m, also receive high rainfall between 900 mm and 1500
mm.

Rainshadows caused by the ranges occur in the Mitchell and Tambo River valleys, and on the
Gippdand plains. Rainshadow effects are evident when comparing average annua rainfall of
659 mm at Tabberabberain the Mitchell River valley with Bullumwaal in the bordering high
country which receives 1080 mm of rain.

Precipitation mainly falls asrain, except at high altitudes, where areas over 1500 m elevation
remain snow-covered throughout winter. Maximum rainfall occurs in winter and spring, and
high-intensity rains at any time of the year can cause floods in the lower reaches of most
major riversin the region. On the coasta plains, rainfal isfairly evenly distributed
throughout the year.

Temperature varies according to proximity to the coast and atitude. The plains and coastal
areas are subject to mild winters. Low-lying, inland towns such as Sale and Maffra experience
the highest temperatures during summer. Mild winters are experienced on the plains and in
coastal areas. Higher winter temperatures compared with other parts of the region are aresult

of winds becoming warmer when descending from the mountains (FOhn effect) (LCC 1982c).

23 SIZE AND TENURE

The Gippdand region covers approximately 2.6 million ha. Private land comprises 1.2 million
ha, or 46 per cent of the region, and is mostly cleared and used for arange of agricultural and
industrial pursuits. In generd, private land is located in the south and west of the region and
along the valleys of the major rivers, including the Macalister, Dargo and Tambo Rivers.
Extensive areas of plantations exist in the Strzelecki Ranges.

Public land comprises 1.4 million ha, or 54 per cent of the area, and is covered mostly by
native forest. The region is known for its mountain landscapes, diverse range of flora and
fauna, timber resources, tourism and recreational opportunities, and the high quality of water
initsrivers and streams.
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Table2.1: Land Tenurein Gippsand

Land Tenure Area (ha) Proportion of all | Proportion of

land (%) public land (%)
State Forest 806 000 30 56
Conservation reserves 514 700 19 35
Other public land 35 600 1 2
Other parks and reserves 24 100 1 2
Commonwealth land 900 <1l 0
Water bodies’ 68 300 3 5
Public land total 1449 600 54 100
Private Land’ 1226700 46

Source: NRE unpublished data (1999). *Includes some coastal waters.> Includes freehold land and lands leased or
licensed for plantation purposes.

State forest occupies 806 000 ha, more than half of the total public land. Conservation
reserves, including National Parks, State Parks and Flora and Fauna Reserves, occupy

35 per cent of the public land, or about 514 000 ha. The remaining public land in the
Gippsland region, as shown in Table 2.1, includes other public land, other parks and reserves,
and water bodies.

24 POPULATION

In 1996, the total population of the Gippsland region was 174 073. Much of the population is
located in the Latrobe Valey. Traralgon is the largest town in Gippsland, with a population of
18 993 (ABS 1996). Moe (15 512), Morwell (13 823), Sdle (13 366) and Bairnsdale (10 890)
are also large population centres in the region (ABS 1996). Numerous small towns exist
across the region including Omeo (298), Swifts Creek (228) and Dargo didtrict (147) (ABS
1996). In generd, larger population centres are located on the Princes Highway, the major
travel route through the region.

More detailed demographic information is provided in Chapter 11, Social Assessment.

25 REGIONAL ECONOMY OF THE GIPPSLAND REGION

Victorid s gross state product (GSP) by industry is shown in Table 2.2. Access to native forest
resources provides at |least part of the base for the following industry groups. agriculture,
forestry and fishing; mining; accommodation, cafes and restaurants; and cultural and
recreational services. These industries accounted for about 10 per cent of GSP in Victoriain
1996. However, only asmall proportion of the GSP associated with these broad industry
groupings can be attributed to forest based industries. Other sectors rely, in part, on native
forest resources, e.g. the manufacturing category includes output from the wood processing
industries.

The Gippdand RFA region accounts for arelatively small proportion of total Victorian GSP,
having accounted for only 5.4 per cent of Victorias employment in 1996 (Table 2.3).

Table 2.2: Industry Contribution to Victorian Gross State Product (in 1996 dollars)

1990-91 1995-96 Share %°
$m $m
Agriculture, forestry and fishing 2472 3725 3.3
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Mining 3600 3150 2.8
Manufacturing 16 460 19880 18.0
Electricity, gas and water 3550 3642 3.3
Construction 6 152 6 149 55
Wholesale trade 6 100 7135 6.4
Retall trade 6 388 8 085 7.3
Accommodation, cafes and 1454 2111 1.9
restaurants

Transport and storage 4034 5011 45
Communication 2537 3738 3.3
Finance and insurance 2715 4684 4.2
Property and business services 8397 10890 9.8
Government administration and 3012 3216 29
defence

Education 4560 5643 51
Health and community services 5 606 7137 6.4
Cultura and recreationa services 1215 2105 1.9
Personal and other services 1650 2354 2.1
Ownership of dwellings 8 586 9761 8.8
Genera government 1620 1816 1.6
Total 90 108 110232 100
Share of Victorian GSP (%) 100 100 100

a Estimatesfrom ABS statistics based on statistical local areas (SLAS). Shareof Victorian GSP in 1996.

Industry classifications that provided a relatively high share of employment for residents of
the Gippdand region in 1996 included: wholesale and retail trade (18.5 per cent); health and
community services (16.9 per cent); agriculture, forestry and fishing (14.5 per cent);
manufacturing (10.2 per cent); and finance, insurance, property and business services (8.5 per
cent). Between 1991 and 1996 employment in the forestry and logging sector, and the wood
and paper products sector decreased by 13 per cent, from 3891 to 3394 people.

It is estimated that the Victorian timber industry (defined as the forestry and logging sector,
and the wood and paper products manufacturing sector) directly employed around 29 865
peoplein 1996 (Table 2.3). Within the Gippdand region, it is estimated that the timber
industry directly employed 3394 people in 1996, accounting for 3.4 per cent of total
employment in the Gippdand region and 11.4 per cent of employment in the Victorian timber
industry in that year. The forestry and logging industry directly accounted for 0.7 per cent of
employment in the Gippdand region in 1996, and the wood and paper products industry
accounted for 2.7 per cent of regional employment.
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Table 2.3: Employment in the Gippsland RFA Region and Victoria, by Industry °

Gippdand Victoria
1991 1996 | Share’ 1991 ¢ 1996° Share®
No. No. % No. No. %
Agriculture, 10577 | 14395 145 71759 74 178 39
forestry and fishing
Forestry and 1109 741 0.7 1409 1833 0.1
logging
Mining 1618 1242 13 5697 5 626 0.3
Manufacturing 11319 | 10147 10.2 298 007 308 677 16.3
Wood and paper 2782 2653 2.7 25832 28 032 15
products
Electricity, gas and 7675 3082 31 25 882 13497 0.7
water supply
Construction 6192 6 849 6.9 97 526 111 471 5.9
Wholesale and 17685 | 18321 185 348 676 381 489 20.0
retall trade
Transport and 1721 2805 2.8 76 430 74 857 39
storage
Communication 1566 1362 14 34508 43119 2.3
Finance, insurance, 8132 8450 8.5 200 300 244 789 12.9
property and
business services
Government 6 384 4171 4.2 94 386 71 416 3.8
administration and
Defence
Hedth and 8863 | 16810 16.9 323280 365 381 19.3
community
services
Culturd, 1677 | 10269 104 112 253 142 905 7.5
recreational,
persona and other
services
Not stated or 6830 1296 13 6 852 60 554 3.2
classfiable
Total 90239 | 99199 100 | 1688704 | 1837405 100
Share of Victorian 53 5.4
employment (%)

a Egtimatesfrom 1991 and 1996 census data based on statistical local areas (SLAS). Parts of some SLAsincluded heredo
not lie completely within the Gippsland RFA region. b The employment data presented in thistable are not comparable
with employment data presented in the Gippsland CRA Social Assessment Report, asthese do not include over seas

wor kersfor industry categoriesin 1991 and 1996. ¢ Shar e of Gippsland employment in 1996. d Asat May 1991 and 1996
respectively. e Shareof Victorian employment in 1996. f Subcategory of major category above (major category estimate

includessubcategory).

Source: ABS(1997a:b).
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Forest related industries directly employ people living in the Gippsland region and indirectly
support employment in other sectors of the economy. Employment attributable to the wood
resources of the Gippdand region extends beyond the Gippsand RFA boundary, but is not
included in these statigtics, e.g. timber processors located outside the region that source wood
from the Gippsand RFA region. These industry linkages are discussed in more detail in
Chapter 5.

26 HISTORY OF THE GIPPSLAND FORESTS

The origina inhabitants of the Gippdand region were the Kurnai (Gunai) nation which
consisted of fivetribes (Morgan 1997) % the Bratauolung, Tatungolong, Braiakolung,
Brabrolung and Kroatungolung (mostly in East Gippdand). These communities lived mainly
around lakes, river systems, beaches and estuaries that were rich sources of food, moving up
the riversinto the forests during the winter months. In the north, the Kandagora-mittung or
Karndtarrngkorramidtung clan (part of the Jaitmathang or Y a-idtmidtung tribe) lived on the
Lake Omeo plains, Limestone Creek, Livingstone Creek and the Tambo headwaters.
Mountainous areas were generally avoided because of their harsh climates, however journeys
were made to the Alps during warmer months in search of the Bogong Moth.

The culture of Kurnai communities was based on an intimate and dynamic relationship with
forest ecosystems. Timber and bark were the primary materials for creating tools, fire, shelter
and transport, as well as featuring as a spiritual symbol in the dreaming and rituals of the
Kurnai. The forest provided a nutritious and varied diet to the Kurnai, who were dependent
upon awide range of animals and plants as afood source. The Kurnai also used forest
products for medicina purposes and for weapons. Possum skins were used to make clothing,
rugs, water containers, musica instruments and balls for sport. Possum and kangaroo bones
were used in making tools and weapons (Nelson 1999). The Kurnai shaped the environment
through their activities. Fire was used to encourage regeneration, particularly of edible plant
foods, and to expose edible roots.

In January 1798, George Bass led the first European expedition into Gippsland, discovering
Wilsons Promontory and naming Sealers Cove. By 1805, a sealing industry had developed
along the coast. However, by 1830, sedls were so rare the industry collapsed. Whaling
industries were also significant during this time however inland settlement was hindered by
densely forested coastal ranges.

To the north of Gippsland, pressure for new grazing areas came as settlement extended on the
Monaro plainsin New South Wales. Extensive areas of grazing land on the Omeo plains were
reached in 1835 by George McKillop, Livingstone and McFarlane, while Buckley had
explored the Bindi and Tongio area by 1837 (LCC 1977). Angus MacMillan, in his search for
new grazing land, formed a station at Ensay in 1839. He then followed the Tambo River to
the plains, reaching the coast in 1841 at Port Albert near Corner Inlet (LCC 1982c). Later,
Count Paul Strzelecki followed McMillan's path but continued through south Gippsland to
Westernport Bay, crossing the Strzelecki Ranges and opening a route to Melbourne.

By the late 1840s, access to Gippdand was achieved by two means. Many settlers entered via
the overland route from New South Wales, while others arrived at Port Albert by sea,
generdly from Melbourne (Abbott et al. 1993). Port Albert became the first centre of trade
and flourished until inland routes to Melbourne were established in the 1860s. The amount of
shipping in the waters near Port Albert resulted in the construction at Wilsons Promontory of
alighthouse that was completed in 1859 (Wescott 1995).

Plains to the west of the Gippsland Lakes were occupied by graziers, and major cattle stations
were established at Heyfield, Glenmaggie and Holey Plains (Abbott et al. 1993). The
mountainous country to the north and north west of the region remained relatively unexplored
although, four cattle runs between Dargo and Tabberabbera were taken up between 1845 and
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1847 (LCC 1982c). Areas favoured by the new settlers often coincided with traditional
Aborigina hunting grounds, which inevitably led to conflict.

Prior to 1840, the Kurnai had had intermittent contact with Europeans, including escaped
convicts, shipwreck survivors and sealers. MacMillan and Strzelecki used Aboriginal

trackers. However, settlement during the 1840s soon led to violence, with attacks by the
Kurnai provoking reprisals, including numerous massacres. Until 1844 there was no European
law or authority in Gippsland, and a climate of mutual distrust and hostility prevailed
(Morgan 1997).

By 1850, the Kurnai population had been decimated. This was the result of massacres,
diseases and a declining birth rate. Many Kurna retreated into the swamps and forests
(Morgan 1997). A Central Board for the Protection of Aborigines was appointed in 1860 to
oversee the interests of the Aborigines in the Colony of Victoria. This Board established a
number of missions, including Ramahyuck on the Avon River near Lake Wellington, and
Lake Tyers. Legidation that forced many off the missions led to separation of families and a
further disruption of Kurnai culture. Ramahyuck was closed in 1908 and the remaining
residents were moved to Lake Tyers, aong with other Kooris from across Victoria. While this
was a sad occasion for many, it had the benefit of fostering a Victorian Aboriginal culture that
has survived to this day (Morgan 1997).

Despite the devastating impact of colonisation on the Kurnai nation, Kurnai people % now
known as Gunnai (Kurnai) people % and Aborigina people from other groups remained in
the areaworking on farming properties and in forest related industries such as timber mills.
Gunnai (Kurnai) people currently live in Gippsland maintaining their cultural identity and
sense of community. The Gunnai (Kurnai) people indicate that the forests contain places of
Aboriginal significance and that they are used for cultural and educational purposes.

The development of the timber industry in Gippsland commenced around the 1840s with the
Turnball Company of Port Albert trading split timbers from foothill forests on Wilsons
Promontory. A sawmill was established at Sealers Cove in 1853 and operated for five years,
supplying timber to sealers and for ship construction. Milling recommenced in 1903 and
continued until 1906, when the township was destroyed by fire.

By the early 1860s sawmilling had spread along the south coast between Wilsons Promontory
and Port Albert. The extensive river systems emptying into the Gippsland Lakes provided an
opportunity for ssawmilling to spread inland, to near Bruthen by 1859.

Gold discoveriesin the 1850s at Omeo, Swifts Creek and Cassilis caused rapid population
increases while trading associated with discoveries at Walhalla and Grant saw the
development of towns such as Sale, Maffra, Stratford and Heyfield (Abbott et al. 1993). Over
the next 30 years, gold was found at Crooked River, Mt Wills, Upper Buckwong River and
Buenba Flat, initialy concentrating on alluvial fields. Reef mining began in the 1860s, which
led to the growth of towns including Tabberabbera, Bullumwaal, Deptford and Dargo (LCC
1982c). Miners from Gippsland also used the track cut by stockmen to reach the Buckland
and Harrietville goldfields in the North East.

By the late 1880s, large reef mines were being worked at Cassilis and Glen Wills, and large-
scale aluvia mining, including dredging, was occurring in Livingstone Creek, and the Dargo
and Crooked Rivers (LCC 1977). At Oriental Claims, the use of hydraulic duicing required
the construction of a dam and water races (Slattery 1998).

Other metals were mined in the region. Tin was mined at Mt Wills from 1888, prompting the
development of atownship, Glen Wills. Tin was also mined in the Mt Singapore area on
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Wilsons Promontory between 1920 and 1936 (Westcott 1995). Copper was mined at
Benambra.

Mining methods included duicing, dredging and quartz reefing. These resulted in significant
and widespread disturbance to forests and streams. Forests were cleared to supply the timber
that lined the shafts and fuelled steam boilers, while prospectors burned the heavily timbered
spurs to make visible surface quartz deposits.

Government assistance for track construction was a significant stimulus for mining activity in
the region, particularly in the mountainous regions of the Great Dividing Range. Construction
of mining tracks, throughout the region, took place during the 1880s and 1890s. Improved
access encouraged prospecting and a network of rough tracks serviced isolated mining areas.
However, limited construction of tracks took place after 1909 although clearing and
maintenance of tracks by the Mines Department continued until 1925.

Cod mining commenced in 1826 (Morgan 1997) and since then it has been a significant
industry in the Gippsland region. Brown coa finds in the Haunted Hillsin 1873 led to the
discovery of the vast coal resources below the Latrobe Valley. Development commenced in
the 1920s, with the State Electricity Commission constructing a brown cod-fired electricity
generation station at Y alourn. Other power stations were established at Hazelwood, Yallourn
and Loy Yang (Abbott et al. 1993).

During the 1860s, four mgjor Land Acts transformed the region from a grazing to an
agricultural economy. These ‘free selection’ acts encouraged new settlers and reduced the
squatters’ runs. The Land Act 1869 provided for selection of land, including some of the
pastoral estates across the region. Much of the flat country was quickly selected and thisis
reflected in the current population distribution (LCC 1977). Initialy, sheep and cattle were
the basis of the agricultural industry. However, production aso included a range of produce
such as wheat, barley, hops, tobacco, maize and potatoes. The construction of Lake
Glenmaggie in 1926 led to the establishment of the Macalister irrigation district (LCC 1982c).

The late 1870s to 1880s was atime of development for the region. Congtruction of the Main
Gippsland Railway in the 1870s connecting Melbourne to Sale gave settlers access to the
formerly inaccessible forests of the western and southern parts of Gippsand. A means of land
transport was essentid to trade. The Great Southern Railway was completed in 1892,
extending from Dandenong to Port Albert. Construction of the line used timbers cut from the
Mullungdung State Forest. A road linking Melbourne and Sale had been constructed by 1879
and arail link to Bairnsdale was opened in 1888. With demand for construction timbers and
fud from the railway and mining industries, the timber industry expanded rapidly in the late
1800s.

With the completion of the railway through Gippsand in the boom years of the 1880s, the
region was able to provide timber for the rapid commercia and industrial expansion of
Victoria. The railway provided a means of internal communication within Gippsland that
enabled sawmillers to find wider local markets for their products. The forest areas utilised
grew in extent as branch lines were extended out from the main line and included forests in
the Strzelecki Ranges and a Mullungdung and Briagolong. The Red Gum forests on the
plains around Traralgon, Maffra, Sale and Providence Ponds supplied railway deepers, bridge
construction timbers and street paving blocks.

During this period there was only minimal access to forests in the Great Dividing Range, to
the north of the main railway system. A railway line was built from Traralgon, which reached
Heyfield in November 1883, Maffrain 1887 and re-joined the main line at Stratford in 1888.
This was essentially an agricultural line but carried some timber. This railway connection was
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vital for the later establishment of Heyfield as Victorid s pre-eminent timber conversion
centre (Evans 1998).

By 1900, parts of the Strzelecki Ranges had been cleared and settled for agriculture. The
ranges were cleared by ringbarking, felling and burning, with some timber used for fencing
and construction. Wildfires in 1898 destroyed much of the forest on the Strzeleckis, in some
ways aiding the clearing attempts (FCV 1976). However, many blocks on the rugged eastern
side of range had been abandoned by 1905. Some areas were taken up as soldier settlements
at the end of the First World War, but the depression in the 1930s saw farmers again forced
off the ‘Heartbreak Hills' (Abbott et al. 1993). The Crown reclaimed many abandoned
selections.

Wildfire occurred frequently in Gippdand due in part to the settlers use of fire. The first
notorious and perhaps most devastating fire documented was the ‘Black Thursday’ fires of
1851. In 1939, fires burnt much of the Great Dividing Range of eastern Victoria, including
significant areas at the head of the Wongungarra and Dargo Rivers and on the Dargo High
Pains; Mt Hotham and Omeo were also damaged (Slattery 1998). Other major wildfiresin
the region occurred in 1875, 1898, 1900, 1908, 1926, 1944, 1951-52, 1965 and 1998.

In the aftermath of the bushfires of ‘Black Thursday’ 1851, apine grazing commenced. Fires
had denuded the countryside of grass, forcing many squatters to search for forage for their
cattle. By the 1860s, a regular pattern of high country grazing had developed on the Bennison,
Dargo and Nunniong plateaux (LCC 1977). Stockmen aso opened a route from Omeo to the
Ovens Valey viaMt Hotham. Graziers introduced new fire regimes to the high plains to
encourage a ‘green pick’ and for protection from wildfire. Regular use of fire and grazing led
to changes in the composition of indigenous flora.

Grazing on Wilsons Promontory aso commenced at this time but by 1908 it had been
significantly restricted in area. It was not until 1992 that grazing was completely phased out
on Wilsons Promontory (Westcott 1995).

Graziers, miners and selectors felled large quantities of bush timber. Government authorities
used hardwood species for railway seepers, piles for piers and docks, and electricity poles,
and timber companies processed arange of forest products. Selective logging occurred
extensively in the Mullungdung and Alberton West forests. Timber close to railways was
milled and railed to Melbourne to meet the requirements of a growing population.

During the gold rushes, the number of sawmills operating in Victoriaincreased dramaticaly.
Timber cutting in the north of the region intensified during the gold rushes. Forests
surrounding towns such as Walhalla were intensively cut for mine supports, heavy
congtruction and fuel that left many hillsides denuded (Abbott et al. 1993). The timber was
felled by axe and crosscut saw, then sawn into manageable sections for transportation to the
mill by horse and bullock teams or timber tramway. The first sawmills were located close to
their log supply. Power was supplied by steam, using stationary engines and water-powered
mills.

Thefirst legidation enabling the government to reserve forested areas for the protection of
timber resources was granted under the Land Act of 1862. This legidation, however, brought
no effective measures for the conservation of forests. A series of reports from the 1870s
recorded details of huge waste in the timber industry, and irresponsible and ineffective
management of the forest resource. Forestry Bills were introduced to Parliament between
1879 and 1892 but none were enacted.

A Roya Commission on Forests that sat from 1897 to 1901 led to the Forests Act 1907 which
established the Department of Forests. This legidation was strengthened by the Forests Act
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1918, which established the Forests Commission of Victoria. The 1918 Act gave the
Commission the revenue to protect, conserve and devel op the indigenous forest, and maintain
an adequate area of softwood plantations.

In 1930, a mill was established at Mt Baldhead near Swifts Creek and, five years |ater,
logging commenced in the Mt Wills area (LCC 1977). Alpine Ash (Eucalyptus delegatensis)
was regarded as a good substitute for the preferred Mountain Ash (Eucalyptus regnans).

The need to salvage fire-killed ash timber after the bushfires of 1939 served to concentrate
milling activity in the Eastern and Central Highlands. However, with salvage operations
completed, timber companies turned their attention to the Alpine Ash forests for high quality
building and joinery timber. Significant demands for timber resulted from post-war migration,
the housing boom and restrictions on the importation of timber. In 1946, mills were
congtructed at Swifts Creek and Omeo and, by 1949 Heyfield was established as an important
sawmilling centre with log allocations being granted in the Connors Plain area, north west of
Licola. By 1956, ten mills were located in Heyfield, drawing on this ash resource, and taking
advantage of a climate that was beneficial for air-drying (LCC 1982c).

The Forests Commission was able to directly influence the location of timber extraction and
sawmilling through its log allocation system. Annual licences were granted to remove
specified volumes of timber from defined areas of State forest. The Commission’s roading
program also assisted the expansion of the timber industry. For example, the Tamboritha
Road was constructed to give access to areas north and east of Licolaand, by 1964, logging
had extended through Bennison Plains, Arbuckle and Moroka (Abbott et al. 1993).

The Roya Commission, following the 1939 bushfires, directed that sawmills should no longer
be sited in the forest. This required the improvement of the road system for hauling logs to
urban centres. Licensees became responsible for the construction of the roads in their area.
The improvement in roads and an advance in technology after the Second World War
encouraged the increased mechanisation of logging operations.

Changes in cutting and sawmilling technology led to a dramatic increase in the volume of
timber harvested in Victoria. Tractors for snigging, and motor vehicles for hauling logs and
sawn timber replaced bullock teams and timber tramways. Diesel and electric power replaced
steam at the mills. Crawler tractors fitted with dozer blades facilitated road making, which
gave access to previously inaccessible areas, and bulldozers with winches snigged logs from
deep gullies. Chainsaws also revolutionised cutting practices in the forests.

In 1936, the Government signed an agreement with APM Forests Pty Ltd to supply pulpwood
for achemicd pulpmill at Maryvale. This pulp mill became operationa in 1939 and
contributed to the development of a number of towns including Morwell.

APM Forests also entered into the reforestation of the Strzelecki Ranges in 1960 and had
begun purchasing land for plantation establishment a decade earlier. The Forest Commission
of Victoria had begun purchasing freehold land in the early 1930s for the same purpose. All
purchases were the result of voluntary sale and large-scale plantings began in 1946 at Childers
and Allambee (FCV 1976). Extensive plantations of Radiata Pine (Pinus radiata) and
Mountain Ash now exist in the Strzelecki Ranges.

Residents of the Gippdand region also used the forests for recreation. Organised bushwalking
tours, which began in the late 1890s, had become well established by the 1920s and boomed
in the 1930s. During thistime, the Victorian Railways organised many bushwalking tours,
visiting remote areas such as Dargo, Mt Howitt and Crooked River (Siseman 1985).

Alpine recreation on an organised basis began in the late 1920s. Mt Hotham snowfields were
skied from around 1925 and accommodation was available at Hotham Heights and
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Mt St Bernard (LCC 1977). An apine resort was formally established in 1958 at Mt Hotham
and it continues to be a popular destination, with around 97 000 people visiting the resort each
year.

Wilsons Promontory National Park was temporarily reserved in 1898, and permanently
reserved in 1905, making the Promontory Victoria's oldest national park. Bulgaand Tarra
Valley National Parks were reserved in 1904 and 1909 respectively, protecting vegetation
communities which were characteristic of the Strzelecki Ranges prior to European settlement.
These, and other parks, reserves and State forest, have a history of recreationa use including
picnicking, bushwalking, horse riding and nature observation. Across the region, the
popularity of these activities and others such as four-whed driving, trail bike and mountain
bike riding has steadily increased.

The Land Conservation Council (LCC) conducted a number of land use reviews during the
1970s and 1980s and, through these, shaped Gippdand’ s character. The reviews led to the
creation of new and enlarged National, State and Regiona Parks and reserves, and identified
forests that would be available for timber production and other land uses. In some instances,
land for plantation extension was identified. Through the creation of the Alpine National
Park, alink was formed between Victoria s apine area and the Kosciusko Nationa Park in
New South Wales. Similarly, LCC recommendations recognised that the Gippsland Lakes
system has many digtinctive features that have high recreation and conservation values.

2.7 LAND CLASSIFICATION
Conservation Reserves

The Gippdand region has an extensive system of National Parks and other conservation
reserves. The system has been established to protect a range of significant natural and cultural
values and to provide opportunities for recreation, tourism and education.

The reserve system occupies about 514 000 ha, or 35 per cent of public land in the region. It
includes part of the Alpine National Park, Mitchell River National Park and Wilsons
Promontory National Park. The biodiversity, old-growth and national estate assessments
provide information on the reserve system and the values it contains. Map 1 shows the
location of the reserve system.

State Forest

State forests are managed for both conservation and sustainable resource utilisation. Within
State forest provision is made for:
- water supply;

catchment and stream protection;

hardwood timber production;

conservation of natural and cultura values,

recregtion and tourism;

minera exploration and mining; and

other forest uses, such as honey production and grazing.

State forest also has an important role in complementing the management of parks and
reserves for conservation, recreation and eco-tourism. Forest management plans direct the
management of State forest for the protection of environmental values while providing for the
sustainable management of the natura resources.

A management plan for State forest in Gippdand is currently in preparation. The management
plan will provide a strategic land use framework in State forest and be based on three
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“management zones which set priorities and specify permitted activities for different parts of

the forest. The three management zones are:

- The Special Protection Zone (SPZ) % managed for conservation with no timber
harvesting permitted. This zone is designed to link and complement established
conservation reserves.

The Special Management Zone (SMZ) % managed to conserve specific features where
timber harvesting is still permitted under certain conditions.

The General Management Zone (GMZ) % managed for a number of uses where timber
production is the main priority.

2.8 MANAGEMENT ARRANGEMENTS

Land management arrangements, central to the achievement of Ecologically Sustainable
Forest Management, vary according to tenure and the objectives of management on each
tenure. Legidation and policies define the broad management arrangements applicable to
different lands. Implementation of such arrangements is achieved through planning processes,
management plans, codes of practice, guidelines and environmental prescriptions that are
applied at a strategic and operational level.
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3. FOREST MANAGEMENT AND RESOURCE UTILISATION

Forest management on public land aims for the conservation of natural and cultural values
while providing resources for the community’ s economic benefit.

This chapter outlines the processes of State forest planning and management in the Gippsland
region. Further information about the forest management planning process is provided in the
Ecologically Sustainable Forest Management (ESFM) reports (VicRFASC 1996b and
VicRFASC 1997a).

31 STATE FOREST MANAGEMENT
The principles for State forest management in Victoria are set down in the Timber Industry
Strategy (Victorian Government 1986). This document states that forest management will be:
economically viable,
environmentally sensitive;
sustainable for al forest values; and
assisted by public participation in planning.

A number of acts of Parliament, such as the Forests Act 1958, the Conservation, Forests and
Lands Act 1987 and the Flora and Fauna Guarantee Act 1988, as well as Government and
Departmenta policies, guide forest management planning in Victoria.

Implementation of many principlesin the Timber Industry Strategy is provided through the
development of the Code of Forest Practices for Timber Production, Forest Management
Plans, wood utilisation plans, coupe plans and forest operator licensing provisions.

Code of Forest Practicesfor Timber Production

The Victorian Parliament ratified the Code of Forest Practices for Timber Production (the
Code) in May 1989 in accordance with Section 55 of the Conservation, Forests and Lands
Act 1987.

Since its implementation in 1989, several reviews of aspects of the Code have been
undertaken (Victoria Auditor-General 1993; CNR 1995a; CNR 1995b; CNR 1995c;

O’ Shaughnessy 1995). Revision No. 2 (NRE 19964) of the Code was developed by NRE
involving scientific review and community consultation. Thisincluded areview of the Code
by CSIRO based on scientific evidence, experience and observation of its effectivenessin
achieving environmental care. The revised Code was ratified by Parliament in December
1996.

The Code' s purpose is to ensure that commercia timber growing and harvesting activities are
carried out in such away that an internationally competitive timber industry is promoted
while being compatible with the conservation of awide range of environmenta values, and
promoting ESFM.

To this end, the Code provides Statewide goal's, guidelines and some minimum standards to
be applied to timber production operations both by NRE, as forest managers, and by forest
operators. These goas and guidelines apply to timber harvesting, timber extraction roading,
regeneration and reforestation, and are to be used during the formulation of detailed plans and
prescriptions that include:
Forest Management Plans that address the management of environmental, cultural and
resource values in Forest Management Aress,
Forest Management Area prescriptions for the control of timber harvesting in native
forests;
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Wood Utilisation Plans (WUP) that detail the type and quality of wood to be produced
over the duration of the plan, together with a plan for the alocation of wood to
processors. Plans are generally produced to cover athree year period and are updated
annualy; and

Forest Coupe Plans which identify the areas to be harvested and a schedul e that
incorporates the specifications and conditions under which each operation is to be
administered and controlled.

The Code will be reviewed at least every ten years to take account of new research
information and field experience.

In general, the Code isimplemented at alocal level through a set of regiona prescriptions.
These detailed prescriptions take account of local conditions such as climate, forest type,
topography, eevation, soil type, and various management activities. They must be consistent
with the Code, based on relevant scientific input, and reviewed periodically. Regional
prescriptions for the Forest Management Areas in the Gippdand region were reviewed in
1997-98 to incorporate the requirements of the revised Code (NRE 19964).

Compliance with the Code on public land is required under the conditions of licences issued
in accordance with the provisions of the Conservation, Forests and Lands Act 1987 and the
Forests Act 1958. The Timber Harvesting Regulations 1989 require all forest operators to be
licensed to carry out timber harvesting operations. Breaches of particular terms or conditions
of Forest Operator Licences can result in the accumulation of penalty points that may lead to
the suspension or cancellation of alicence.

Local government authorities are responsible for monitoring the application of the Code on
private land. Amendment S13 under the Planning and Environment Act 1987 extended the
application of the Codein 1993 to provide a sound environmental basis for timber production
on private land. A pilot program in municipalities in the Gippsand region recently trided the
accreditation of forestry professionals relating to planning for forest operations on private
land.

Forest Management Plans

The Timber Industry Strategy divided Victoriainto 15 Forest Management Areas (FMAS) for
the purpose of preparing and implementing Forest Management Plans. These plans direct the
use and care of forests for planning periods of ten years, with provision for more frequent
review if circumstances warrant. The planning process provides opportunities for public
consultation and participation in resource use and protection. Advisory Committees, made up
of people with arange of interests from communities across the region, advise on the
preparation of Forest Management Plans.

These plans must be in accord with requirements of relevant Victorian Government Acts and
policies, including the Flora and Fauna Guarantee Act 1988, the Catchment and Land
Protection Act 1994 and the Forests Act 1958, the Code and the National Forest Policy
Statement 1992. Accordingly, plans are required to consider:
- ecologicaly sustainable management, including the maintenance of environmental values
and the sustainable use of natural resources;
the contribution of conservation reserves to, and the impact of private land activities on,
the determination of appropriate protection levels for environmenta valuesin State
forest;
Catchment Management Strategies, and requirements of Special Area Plans made under
the Catchment and Land Protection Act 1994,
protection of al flora and fauna listed as threatened under the Flora and Fauna
Guarantee Act 1988;
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the requirement for sustainable yield under the Forests Act 1958;
protection of regional biodiversity;

continuing opportunities for recreation, scientific study and education;
public participation in plan development; and

monitoring and review of management performance.

To meet these requirements, the planning process sub-divides the State forest into zones, as
discussed in Section 2.7, which identify where environmental, cultural and timber resource
values are to be given priority. Combined with land scheduled under the National Parks Act
1975 and other conservation reserves, these forest management zones provide for an
integrated reserve network and a framework for sustainable forest use.

A Forest Management Plan covering State forests in the Gippsland RFA region is currently in
preparation. The region covers three Forest Management Areas, including the Tambo FMA,
and parts of both the Central Gippdand and Wodonga FMAs. State forest outside the
Gippdand RFA region, but within the Central Gippdand and Wodonga FMAS, is covered by
the Central Highlands and North East RFAs respectively. A Forest Management Plan has
been prepared for the Central Highlands region and a Proposed Forest Management Plan has
been completed for the North East region.

The Mid-Gippsand Forest Management Plan will apply to 806 000 ha of State forest,
representing 31 per cent of the Gippsland RFA region. This area of State forest has been
determined from detailed land use studies by the former Land Conservation Council (LCC).
The South Gippdand 1 (LCC 1975) and 2 (LCC 1982b), Alpine (LCC 1979a) and Gippdand
Lakes Hinterland (LCC 19844) study areas cover the Gippsand region. Specia investigations
of public land use have also been undertaken and include the Stradbroke (LCC 1979Db),
Gellions Run (LCC 19824), Hill End (LCC 1984b), Alpine (LCC 1985) and Latrobe Valley
(LCC 1987) Specid Investigations. Other LCC reviews that cover Gippsland include Specia
Investigations of Rivers and Streams (LCC 19914) and Wilderness (LCC 1991b).

Wood Utilisation and Coupe Planning

Forest Management Areas are subdivided into a hierarchy of blocks, compartments and
coupes for recording and management purposes. Of these, compartments are the smallest
permanent forest planning unit.

Coupes, or harvesting areas, are selected for harvesting to supply the required quantities and
mix of wood products to meet annua wood supply commitments. A three-year schedule of
coupes, and associated access roading, forms part of a Wood Utilisation Plan, which is
prepared for each FMA annually. Its preparation involves specialist expertise as required,
including flora, fauna, soils and cultural heritage, uses sound silvicultural practices and
ensures environmenta care. These plans are made available for a public comment for a period
of 30 days prior to finaisation. Specid plans may aso be prepared and approved to carry out
salvage of timber or regeneration of stands following fire, storm or other events, e.g. salvage
of Alpine Ash regrowth from Carey State Forest in the region.

Timber harvesting operations are conducted according to a Forest Coupe Plan prepared with
reference to the Wood Utilisation Plan and other regional plans. Each plan provides a detailed
description of the coupe, including a map identifying the area to be harvested and conditions
to apply to al operations. Prior to harvesting, coupe boundaries must be marked in the field.
Boundaries may be determined by natural features, such as ridges, or other prominent
features. Requirements for coupe planning and harvesting are detailed in the Code of Forest
Practice for Timber Production (NRE 19964). Regional prescriptions, as discussed earlier,
provide operationa guiddines for coupe marking and harvesting.

20



Chapter 3 Forest Management and Resource Utilisation

32 SILVICULTURE

Silviculture is the theory and practice for managing forest establishment, species composition
and growth to achieve specific forest management objectives (NRE 19964). Silvicultura
treatments can include harvesting, site preparation, seeding, planting and tending operations
such as thinning and fertilising. A review of the theory and practice of silviculture was
provided in the East Gippdand Resource and Economics Report (VicRFASC 1996¢) and is
also relevant to the Gippdand region. Further details on eucaypt silviculture are available in
Florence (1996). A summary of silvicultural techniques used in Gippsland, including an
outline of current NRE policy, management practices and research in silviculture, is provided
in the following section.

State forest in the Gippdand region is dominated by ash-type and mixed species eucalypt
forests. These forest types differ in their ecological responses to disturbance, particularly its
effects on regeneration. For example, ash-type eucaypt stands are killed by dl but low
intensity fires, whereas the mixed species stands can withstand fires of higher intensity. Asa
result, arange of silvicultural techniques may be appropriate, depending on the ecological
characteristics of each forest type, plus environmental, economic and socid factors.

Ash Forests

Ash forests in Gippsand include Alpine Ash (Eucalyptus del egatensis) and Mountain Ash (E.
regnans). These species are normally found in pure, even-aged stands at atitudes ranging
between 300 and 1000 m for E. regnans, and 900 m to 1500 m for E. delegatensis.

Mountain Ash can be found in association with Alpine Ash at higher elevations. Other species
which may be present at the limits of the ash species range include Messmate (E. obliqua),
Mountain Grey Gum (E. cypellocarpa), Manna Gum (E. viminalis) and Snow Gum (E.
pauciflora). Occasiond trees or stands of Shining Gum (E. nitens) may aso occur throughout
the ash forests (Campbell et al. 1984).

Regeneration Systems

Alpine Ash seeds have inherent dormancy (Grose 1963), which can only be broken by coal,
moist conditions such as under snow during winter. This knowledge has led to the current
practice of sowing seeds in autumn following seedbed preparation. Germination occurs in the
following spring after the snow has melted and the dormancy has been broken.

In contrast, Mountain Ash seeds have no general dormancy (Cunningham 1960), and
therefore germinate when soil moisture and temperature conditions are suitable % being
either in autumn or spring.

Through operational experience, the clearfelling regeneration system is consistently able to
provide for adequate regeneration and optimal growth in Ash forests (Campbell et al. 1984;
Campbell 19978). Debris remaining after harvest is burnt and the siteis artificially sown with
seed collected from the coupe or nearby areas. Burning produces a high quality seedbed,
which assists in early germination of seed. Where burning is not appropriate, or conditions
have resulted in burning at lower intensities (which are not as effective), mechanical
disturbance of the soil is required for adequate regeneration. It is common practice to
regenerate by sowing seed; however, when seed availability is restricted or seed has failed to
germinate, seedlings are planted to achieve prescribed stocking levels. The seed tree system is
occasionally used where seed crops on standing trees are considered sufficient to meet
specified seedfall targets. Seed trees may be removed two to three years later, or retained as
habitat.

Regeneration success rates in both Alpine Ash and Mountain Ash forests in Gippsland have
been satisfactory, with generaly 85 per cent of coupe area being adequately or well-stocked
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after the first attempt at regeneration in the period July 1989 to June 1993 (Murphy and Fagg
1996).

Regrowth Management

Clearfelling and high intensity wildfire often result in dense regeneration leading to
competition for light and nutrients between individual stems. As aresult, some stems become
dominant and grow strongly, while others are suppressed. Although eucalypt forests naturally
self-thin as they mature, artificial thinning of E. regnans regrowth leads to increased growth
in diameter and basd area (and thus, volume) in the retained trees, thereby contributing to
increased sawlog production (Webb 1966, in Jeremiah and Roob 1992). Similar responses
occur in E. delegatensis regrowth. However, physical damage to retained trees during
commercial thinning operations can affect wood quality. White and Kile (1991) found that
after wounding, longitudinal extension of decay and discolouration continued at a relatively
constant rate for up to 23 years. In recognition of this, prescriptions for ash thinning require
that damage be limited to a maximum of 15 per cent of retained trees (CNR 1992). To date
there has been no commercia thinning of Ash forests in Gippsland.

Mixed Species Forests

Low elevation mixed species forests in Gippdand are characterised by the Silvertop-
stringybark forest type. These forests consist of mixed stands of commercia species including
Silvertop (E. sieberi), Ydlow Stringybark (E. muellerana), White Stringybark (E. globoidea),
Red Stringybark (E. macrorhyncha), Brown Stringybark (E. baxteri) and Y ertchuk (E.
consideniana). At higher elevations, mixed species forests are dominated by Messmate (E.
obliqua), Mountain Grey Gum (E. cypellocarpa) and Manna Gum (E. viminalis). In dpine
regions, mixed species forests consist of species such as Mountain Gum (E. dalrympleana),
Broad-leaved Peppermint (E. dives), and Snow Gum (E. pauciflora). Stands may aso include
Ash species at the upper edge of the mixed species range. These forest types provide the
majority of the region’s mixed species timber supply.

Some foothill forests and woodlands below 500 m elevation consist of durable species
including Red Ironbark (E. sideroxylon), Red Box (E. polyanthemos), Gippdand Grey Box
(E. bosistoana), Forest Red Gum (E. tereticornis) and River Red Gum (E. camaldulensis)
(Abbott, Lamb and Roberts 1993).

Regeneration Systems

Seed-tree and clearfelling systems are the most commonly used silvicultural systemsin the
mixed species forest of Gippdand as they result in sufficient disturbance for consistent and
adequate regeneration and growth. Mixed-age stands, which are more common in the lower
foothills areas, lend themselves to group selection harvesting or removal of overwood and
poorer quality stems, to reduce competition and stimulate the growth of retained trees.

Slash burning is the most common means of site preparation, athough mechanical
disturbance is used, particularly when sites are being re-treated after the initial attempt at
regeneration has not been successful (NRE 1998b). In practice, the choice of regeneration
technique is strongly influenced by the method of harvesting and the species/structure
characterigtics of the stand. Silvicultural systems that retain a greater basal area after harvest,
for example in uneven-aged stands, may need less site preparation and establishment effort
compared with even-aged stands.

Seedfall may be induced by burning, athough sites can be artificially sown by air or hand.
Coppice from cut ssumps often provides a useful contribution to coupe stocking, particularly
in box and ironbark forests. Where seed supply is limited, seedlings may be raised and
planted, although this technique is considerably more expensive than natura or artificial
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sowing methods. In the Swifts Creek district, for example, Manna Gum often needs to be re-
established by planting.

Regeneration success rates in the mixed species forests where even-aged silviculture has been
practised have been variable in the period 1989 to 1993. There have been some technical and
operationa problems, such as limited seed supply and browsing by native herbivores,
associated with the regeneration of high elevation mixed species forests in Tambo FMA and
low elevation mixed speciesin the Yarram district (Central Gippdand FMA). These issues
are being addressed through on-going research that aims to improve regeneration success
(Murphy and Fagg 1996).

Regrowth Management

Mixed species forest can also be thinned to increase the merchantable wood yield by
concentrating growth on a smaller number of retained stems. For example, since the late
1980s small diameter stems in stands of 20 to 40 year old regrowth in the Boola Boola State
Forest have been commercially thinned to enhance future sawlog yields while producing a
yield of pulpwood. In the early 1990s, similar thinning operations were conducted in the
Alberton West State Forest and more recently in the Won Wron State Forest.

Other sites on which the Silvertop-stringybark forests occur in Gippsland have the potential to
produce large volumes of sawlog if thinned at an appropriate age (Abbott, Lamb and Roberts
1993). If funds and/or markets are available, suitable stands of mixed species forest will be
thinned, where appropriate, to increase stand productivity and quality. Such operations are
required to follow the NRE Guideline on Thinning of Mixed Species Regrowth (NRE 1997b).

Silvicultural Policy and M anagement

While the application of silviculture is usualy based on the ecologica characteristics of the
forest type %4 such as the need for high site disturbance in Ash type forests %2 other
considerations are a so taken into account. The range of ecological, environmental, socia and
economic considerations for silviculture is contained in the Code of Forest Practices for
Timber Production (the Code) (NRE 1996a). These are implemented through Forest
Management Plans, regional prescriptions, Wood Utilisation Plans and Forest Coupe Plans.

The Code provides a series of goals and guidelines for the establishment and tending of
timber stands on public land which address:

management of regeneration and reforestation;
establishment, including tree species and seed sources,
stocking and early growth;

tending; and

maintaining forest health.

In accordance with the Code, harvesting and regeneration systemsin Gippdand are managed
to:

provide for adequate regeneration of the original species,

obtain the desired growth;

maximise sawlog yield;

minimise environmental impact;

incorporate socia and economic considerations; and

protect regeneration from excessive damage.
S|IV| cultural systems are applied to both ash-type and mixed species forests to maintain a
non-declining yield of sawlogs. Thisis currently achieved through:

harvesting ash forests using clearfelling systems on a nominal 80 year rotation; and
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harvesting mixed species forests using clearfelling or seed-tree systems on arotation of
between 80 and 120 years.

A range of harvesting and regeneration treatments is available, and used, depending on
numerous factors including:

stand conditions, including age structure, species composition, seed availability and site

quality;

site conditions, such as elevation, aspect and rainfall;

operational constraints, such as rock and steep slopes,

markets for residual roundwood or speciality timbers; and

non-wood values, including flora and fauna, landscape and recreation (Ryan 1997).

Recommended techniques and standards for the major silvicultural operations are
documented in NRE’s Native Forest Slviculture Guidelines series.

Each FMA isrequired to report annually on its silvicultural performance in terms of site
preparation, establishment and regeneration. Where problems are identified, action is taken to
improve results in the future.

Silvicultural Research

An intensive program of silvicultural research into Alpine Ash was undertaken by Grosein
the late 1950s and early 1960s, largely based in the Mansfield-Connors Plain areas (Grose
1957, 1963); associated field trials also occurred in the Swifts Creek area. Current knowledge
of regeneration requirements of Alpine Ash is based on this work in which several harvesting
and regeneration systems were trialed, including retaining group, strip and single seed tree
sources. However, operationa difficulties led to the current clearfelling system, using high
intensity burning and artificial sowing.

While clearfelling is an operationally efficient silvicultural system, and was seen to meet the
biological requirements for successful regeneration, the appropriateness of the system in
terms of its ability to meet other criteria has been questioned. In response, the Victorian
Government commenced a long-term research program now known as the Vaue Adding and
Silvicultural Systems Project (V SP). It incorporates the Silvicultural Systems Project (SSP)
and the Value Added Utilisation System (VAUS) Tria. The aims of the VSP are:

to investigate silvicultural aternatives to clearfelling in Mountain Ash and eastern mixed

species forests; and

to determine the response of forest ecosystems to integrated harvesting (Squire 1987).

The SSP compared clearfelling of Mountain Ash and mixed species forest with a variety of
dternative systems, including seed tree retention, strip selection, group/gap selection and
shelterwood systems. These alternatives were assessed in relation to success of regeneration,
operationa costs and safety. A second phase of the study will involve an evauation of the
ecological, operational and social aspects of the selected aternatives.

Reports thus far have indicated that systems other than clearfelling and seed tree systems can
produce adequate regeneration of E. regnans and mixed species. However, height growth of
seedlings is markedly reduced by increasing overwood retention and/or reducing harvested
gap size. This drawback, together with the severe operationa problems such as safety risksin
felling, damage to surrounding trees during felling and snigging, and increased soil
compaction in the gap selection system, means that generally the clearfelling and seed tree
systems will continue to be used to harvest and regenerate E. regnans (Campbell 1997a) and
mixed species forest (Squire 1992), particularly where timber production is a high priority.
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Details of VAUS and SSP trials are summarised in Squire (1992) and Campbell (19973,
1997b). A full listing of projects relevant to the mixed species trials can be found in the East
Gippsand Resource and Economics Report (VicRFASC 1996¢).

Departmental and CSIRO research into thinning of ash eucalypts has occurred over many
years. Results have indicated that, given suitable machinery and sites with low levels of old
log debris, thinning can be commercially viable and can have other benefits in the longer term
(Webb 1966, Kerruish and Rawlins 1991).

In the period 1988-1990, a collaborative research and devel opment program between NRE
and the CSIRO Division of Forest Products was carried out in the Silvertop-Stringybark
regrowth forests of East Gippdand. The findings (Flinn and Mamers 1991), which cover 11
different projects, including thinning trials, encompass impacts on flora and fauna, fuel
reduction burning and processing of timber. These apply equally to the mixed species forests
in the Gippdand region. Further research has been carried out by NRE’s Centre for Forest
Tree Technology related to eucalypt seed crop development, the role of seed trees and the
effect of time of sowing in the high elevation mixed species forest type (Lutzeet al. 1998).

Research and Development Action Groups were established to provide an effective
mechanism for linking research to field needs. The Eastern Research and Development
Action Group (ERDAG) was formed to improve silvicultural management in commercial
forestsin the Gippdand region (Fagg and Flinn 1997). To date, ERDAG has produced a
‘decision tree’ which assists in planning for the harvesting and successful regeneration of high
elevation mixed species, and severa guidelines on loca silviculture, such as seed
management (ERDAG 1998).

33 FIRE PLANNING AND MANAGEMENT

Fireisan integra part of the ecology of forests. It is a disturbance to which most of the native
floraand fauna are generally well adapted. The wildfire hazard in Gippsand is potentially as
severe as anywhere in Austraia

The Department of Natural Resources and Environment is responsible for the prevention and
suppression of firesin State forests, national parks and other protected public lands. The
Department also has responsibility for fire prevention on private land within 1.5 km of State
forests, national parks and protected public land which has not been excised by legidation. By
definition, under the Forests Act 1958, these lands are referred to as the ‘ Fire Protected Aredl .

The Country Fire Authority (CFA) is responsible for fire prevention and suppression in the
‘Country Areaof Victoria', which excludes the metropolitan fire district and most public
land.

The Code of Practice for Fire Management on Public Land (CNR 1995d) provides a
framework for fire management on public land in Victoria. As arequirement of this Code,
regional fire protection plans must be prepared and provide strategies for fire prevention,
preparedness, suppression and recovery. The Gippsand Fire Protection Plan (NRE 19994)
appliesin the Gippdand RFA region.

Regional fire protection plans are devel oped after extensive consultation with municipa and
regiona fire prevention committees and other interested parties, including agency specidists
in flora, fauna, parks, forestry, fire management, land and water protection, the Country Fire
Authority and the community. They are reviewed every five to seven years.

Fire prevention, based on the general principle of minimising the incidence of preventable

wildfire, includes strategies for education, enforcement and operations such as fuel
management. In accordance with the Code of Practice for Fire Management on Public Land,
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regional fire protection plans include a fuel management strategy for fire prevention and
preparedness, which aims to reduce the rate of wildfire spread, and improve the prospects for
controlling wildfire close to assets and in strategically located regional corridors.

The fuel management strategy primarily includes fuel management burning based on five
Zones:

Zone 1: asset protection (especidly adjacent to private property);

Zone 2: gtrategic fuel reduced corridors,

Zone 3: broad area fuel reduced mosaic;

Zone 4: specific flora and fauna management; and

Zone 5: exclusion of prescribed burning.

Fuel reduction burns are undertaken in only three of the strategically located zones to
maintain fuel to defined levels. Areas containing significant biological, cultural or economic
values, which can be damaged by fire, are generally located in Zone 5 where prescribed
burning is excluded, or Zone 4 where the ecological requirements of an areaare given
priority. Before fuel reduction burning is undertaken on public land, the Code of Practice for
Fire Management on Public Land and regional fire protection plans require that each burn
must be the subject of an approved plan.

The selection of sites and frequency of burning depend on the priority for fuel reduction, the
rate of fine fuel accumulation, and biological values in accordance with the priority zones
(CNR 1995d). In strategic areas, non-burning methods such as dashing are used to reduce
fuel levels.

The fuel management strategy zoning takes into account natural values and principles of
environmenta care. The development of fire suppression and rehabilitation strategies also
includes consideration of values at risk from wildfire or suppression activities. Where
necessary, NRE prepares a rehabilitation plan which details activities required to assist the
recovery of infrastructure, other assets and environmental values from the impact of wildfire
and fire suppression.

34 PEST AND DISEASE MANAGEMENT

Pest plants and animals and diseases impact on the environmental, social and economic
values associated with public lands and forests. They reduce agricultural and forest
productivity, displace native species and contribute to land degradation. The direct cost of
weeds to Victorian agriculture is estimated at more than $360 million per year (NRE 1998f).

Legidation that has a major influence on pest control on public land in Victoria includes:

- the Catchment and Land Protection Act 1994, which provides for the categorisation of
pest plants and animals, and for their eradication or control. Catchment Management
Authorities were a so established under the Act with the role of implementing regional
catchment strategies; and
the Flora and Fauna Guarantee Act 1988, which lists the predation of native wildlife by
the introduced Red Fox (Vulpes vulpes) and the spread of gravel infected by Cinnamon
Fungus (Phytophthora cinnamomi) as potentially threatening processes.

Other legidation is aso relevant, including the National Parks Act 1975, which requires
exotic floraand faunato be eradicated and controlled.

The National Forest Policy Statement calls for forest management agencies to monitor and
appropriately control the threat to publicly owned native forest ecosystems posed by pest
plants, and animals and diseases. Consistent with this, the Code of Forest Practices for Timber
Production (NRE 19964) requires that ‘ care must be taken to prevent the introduction and/or
spread of disease or insect and plant pestsin timber production forests' . Gippsland forest
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management prescriptions (NRE 1998€) provide objectives and guiddines for the
management of pest plants and animals, and for maintaining forest health.

A number of pest plants, animals and diseases have been identified on forests in the

Gippsland region:

- Plants % blackberry; ragwort, particularly in Mullungdung State Forest and areas north
of Briagolong; St Johns Wort, in the drier forests of Briagolong; Gorse (Furze) in areas of
South Gippdand; and Cape Broom.

Animals/Insects % rabbits; foxes; fera dogs; pigs; goats; bees; and European and English
Wasps.
Diseases ¥ Cinnamon Fungus (Phytophthora cinnamomi).

Occurrences of pest plants and animals are recorded on NRE' s Pest Management Information
System (PMIS).

Both the Commonwealth and Victorian Governments have implemented a number of
strategies and programs aimed at pest plant and animal control that involve industry,
landholders, land managers community groups and government &t al levels. Mgor
Commonwealth initiatives for the control of pests are implemented through the National
Heritage Trust, including the National Weed Strategy and the National Feral Anima Control
Strategy. The Victorian Weeds Strategy (NRE 1998f) builds on the National Weeds Strategy
and also takes account of recommendations in the Victorian parliamentary inquiry ‘Report on
Weedsin Victoria® (ENRC 1998). The Victorian strategy sets out arange of actions that will
establish a cost-effective long-term approach to weed management in Victoria.

A number of State-funded programs including the ‘Weed Initiative’ and the * Good
Neighbour’ and ‘ Rabbit Busters' programs are run in conjunction with the National Heritage
Trust. These projects, on public and private land, reflect priorities established in Regional
Catchment Strategies. The Good Neighbour Program all ocates resources towards weed and
pest animal control programs on both private and public land. In 1997-98, expenditure of
$331 000 funded by the Good Neighbour program targeted pest species such as blackberry,
ragwort, and feral dogs and foxes on public land in Gippdand.

35 FOREST RESEARCH

Much research has been undertaken in the forests of Gippsland and Victoria. The
Compendium of Forest Research in Victoria (BRS 1998b) contains an annotated bibliography
of research and other scientific literature, and a synopsis of research in progress. The
compendium addresses forest research relating to sustainability indicators, silviculture, forest
hydrology, fire effects studies, forest flora and fauna, soils and nutrition, plantation
establishment and management, pests and plant diseases, forest entomology and tree breeding
genetic development and seed supply. The Compendium is available on request.

3.6 MONITORING AND REVIEW

The Department of Natural Resources and Environment has a number of procedures
established to monitor and review implementation of the plans and policies described in this
chapter. These processes are considered further in the Statewide ESFM report (VicRFASC
19974). Review of Codes and management plans are required every ten years, public
participation is required in planning processes, and procedures are monitored and
independently audited. These reviews provide the basis for adaptation of plans, ensuring they
remain relevant.

Regular audits of harvesting operations on State forest are al'so undertaken to review the

implementation of the Code of Forest Practices for Timber Production. Independent auditors
from within NRE compare operations to the requirements of codes and prescriptions. These
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auditors are actively involved in the day-to-day implementation of the Code but generdly
work outside the FMA being audited.

In the East Gippdand RFA, Victoria committed to publish future reports of internal audits of
compliance with the Code of Forest Practices for Timber Production (NRE 1996a). The 1996-
97 and 1997-98 (NRE 1997c, NRE 1998c) Statewide Code audit results have been published.
In the Gippdland region, Tambo FMA was audited in 1996-97.
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4. MANAGING FOR TIMBER PRODUCTION

This chapter describes and evauates the past, present and future arrangements used by the
Department of Natural Resources and Environment (NRE) for inventory, data handling and
yield forecasting for sawlogs and residua logs in the Gippsland region.

4.1 FOREST TYPE, EXTENT AND MERCHANTABILITY

The classification and description of forest types for commercial purposes is based on the
predominant commercia species, and the quality and quantity that will provide sawlog
material. Subject to a number of constraints, including tenure and zoning, forests in Gippsland
are considered to be commercia if potentia stand height exceeds 28 m.

For timber production purposes, the commercia forests of the Gippsland region have been
classified into four forest types:

Ash;

Mountain mixed species;

Foothill mixed species and Coastal mixed species, and

Alpine mixed species.

Depending on quality, these types are further sub-divided on the basis of average mature
height e.g. Mountain mixed species 1 is > 40 m. and Mountain mixed species 2 is 28-40 m.

The Ash forest type consists of Alpine Ash (Eucalyptus delegatensis), Mountain Ash (E.
regnans) and Shining Gum (E. nitens). The Mountain mixed species forest that occupies
higher elevation dopesis generally regarded as the high quality mixed species forest (high
elevation mixed species or HEMS) and includes the species: Messmate (E. obliqua),
Mountain Grey Gum (E. cypellocarpa), Brown Stringybark (E. baxteri) and Manna Gum (E.
viminalis). The Foothill and Coastal mixed species forests are generally of lower qudity for
sawlog production and generally occur on the lower slopes of the ranges. They can include
Messmate, Silvertop (E. sieberi), Ydlow Stringybark (E. muellerana), White Stringybark (E.
globoidea), Red Stringybark (E. macrorhyncha) and Y ertchuk (E. consideniana) as
characteristic species. Alpine mixed species forest is generally of the lowest quality and
consists of species such as Mountain Gum (E. dalrympleana), Broad-leaved Peppermint (E.
dives), and Snow Gum (E. pauciflora). Durable species are also present (see chapter 7) but
are not included in the sustainable sawlog yield.

Forests are also classified by age or maturity:
Regrowth % 0-60 years of age;
Advanced regrowth % 61-80 years;
Mature (M) % greater than 80 years, and
Overmature (OM) ¥ greater than 120 years, with evidence of senescing crowns.

In accordance with recommendations of the LCC (LCC 1994) no pre-1900 ash type forest is
harvested in the Central Gippsand FMA. Harvesting is therefore confined to ash forest
regenerated since 1900, and the mixed species forest types.

Map 5 describes the spatial location and extent of the commercia forest typesin the
Gippdand region.

The net productive areafor commercia forest typesin the Gippdand region (Table 4.1) is

based on information in the NRE Hardwood Area Resource Information System (HARIS)
database. The latest updates to HARIS range from the mid 1980s in Tambo FMA to the early
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1990s in Centra Gippsdand FMA. Net productive area will be updated on completion of the
Statewide Forest Resource Inventory (SFRI) in the Gippdand region.

HARIS provides a standing volume for sawlog and residua roundwood for the Mature and
Overmature (M/OM) forests. Age classesin HARIS for the Gippsland region are:
Pre-1900 (Mature and Over-Mature, or M/OM); and
Decades after 1900 to 1991 (Regrowth and Mature).

Table4.1: Net Productive Area (ha) for Commercial Forest Typesin the Gippdand
Region

Forest Central Gippsland FMA Tambo FMA Wodonga FMA

Type (in Gippsland RFA) (in Gippdand RFA) TOTAL

M/OM Re- Un- M/OM Re- Un- M/O Re- Un-
growth | stocked growth | stock M growth | stocked

Ash

Alpine 460 | 21810 7380 | 11200 6 350 2210 49 410

Ash &
Shining
Gum

Mountain 460 3850 2670 1290 2260 10530

Mixed
Species

Mountain 3100 2490 650 | 33120 3560 220 43 140

Mixed
Species

Foothill 33490 [ 23810 43 000 3660 103 960

Mixed
Species

Coastal 17 450 1270 18720

Mixed 400
Species

Alpine 11 650 16 28050

970

TOTAL 37510 [ 51960 3320 | 113890 [ 21950 22 2210 253 810

Source: DNRE Hardwood Area Resour ce | nformation System asat 1995

Current estimates of net area of M/OM and regrowth forests for all three FMASs have been
derived from HARIS. Estimates of standing volumes of M/OM ash and mixed species for
Tambo and Wodonga FMAs have aso been obtained from HARIS. Estimates of standing
volumes in Central Gippsand FMA have been determined using growth and yield
information derived from detailed resource assessments, which were carried out in the late
1980s.

The HARIS database has previoudy been described and appraised by the University of
Melbourne, for the East Gippsand CRA Report (VicRFASC 1996c¢).

SFRI data will update and improve spatia information and estimates of standing volume for
forest stands in Gippsland. New inventory design and reporting standards will, however,
make direct comparison with HARIS data difficult. In generd, previous inventories collected
resource data using classical inventory techniques and applied prevailing sawlog and
pulpwood standards. This meant that volume estimates could not be readily recal culated when
forest product standards changed or new products were developed. The SFRI will provide
drategic level forest resource estimates independent of forest product standards. It is
discussed in more detail in Sections 4.3 and 4.5.
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It should be noted that the Gippsland RFA region does not correspond exactly to the
boundaries of the Central Gippdand, Tambo and Waodonga FMAs. The region includes al of
the Tambo FMA and parts of the Central Gippsland (76 per cent) and Wodonga (17 per cent)
FMAs. However, legidation requires that sustainable yield figures be provided on an FMA
basis.

L og Classification

Sawlogs are graded according to their quality, and sometimes by their species. The actual
grading is regulated by sawlog grading instructions, and a grade from A (highest quality) to D
(lowest quality) is assigned to al sawlogs. When discussing sawlog alocations, it is usual to
refer to aminimum allocation grade, such as C+ or D+. The term C+ denotes C grade and
better sawlogs, whilst D+ denotes D grade or better - in effect adl sawlogs are D+. The basis
for licence allocations and yield predictions was changed in 1996 from C+ sawlogsto D+
sawlogs to align the standards used for licensed sawlog allocations with the legidation
governing sustainable yield. Logs not meeting the D grade requirements are termed residual
logs. Specifications for sawlog and residual logs are given in Appendix 3.

Timber Resour ce

The most productive forests in Gippdand are the Ash type forests occupying 60 000 ha

(24 per cent) of the total net productive area for the FMAsin the region. Due to their
relatively young age and small tree size, the regrowth Ash resource in Wodonga and Tambo
FMAs does not currently contribute a major percentage of the region’s timber supply. In
addition, the majority of the Ash resource in Central Gippsand FMA is concentrated in the
Centra Highlands part of the FMA. As aresult, very little harvesting currently occurs in the
regrowth Ash resource in the Gippdand RFA region except for fire sdlvage in Carey State
Forest during 1998-99.

The mixed species forests in Gippdand are also important for timber production and occupy
193 900 ha (76 per cent) of the net productive area.

In 1997-98, approximately 111 000 n? of D+ sawlog net of defect was harvested in the area
covered by the Gippsland RFA. Of this, some 56 000 m/year (51 per cent) was derived from
ash type forests while the remaining 55 000 nv*/year (49 per cent) was derived from mixed
species forests.

Data pertaining to Ash type forests in Gippsand were derived from regiona assessments and
various Forest Inventory Reports. A number of Ash and plantation assessments were carried
out in the Heyfield and Y arram digtricts of Central Gippsand FMA in the 1950s and 1960s.
More recent Ash assessments were carried out in the Gippdand region in the 1980s (FCV
1981; FCV 1984). Data relating to mixed species forests types are not as reliable as data for
the ash resource because the mixed species forests has not been surveyed as thoroughly. An
assessment of mixed species was carried out in the Mullungdung State Forest in Central
Gippdand FMA in 1989.

Growth rates used in the forecast of sustainable yield are usually derived from successive
measurements of forest plots in representative forest types. Rates used for the Gippsland RFA
region arein Table 4.4.

Potential errors resulting from using these growth rates to forecast sustainable yield should be
relatively small, given the low growth rates applied. The Statewide Forest Resource Inventory
(SFRI) project, described later in this chapter, will result in a marked improvement in
estimates of net productive area and estimates of growth and yield.
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Regrowth

Regrowth forest accounts for 41 300 ha (69 per cent) of the net productive areain Ash, and
34 800 ha (18 per cent) of the net productive area of the mixed species forests in the region.
The regrowth Ash forests will provide the greater part of the future timber volume due to its
higher growth rates and higher proportion of high quality sawlog. Data for regrowth volumes
and growth rates are very important, as these will determine the future availability of sawlog
for industry. SFRI will provide improved information on these aspects of the regrowth
resource.

Residual Log

Victorian Government policy for native forest timber production is geared towards sawlog
production and value adding. The Timber Industry Strategy (Victoria Government 1986) sets
the context for Departmental policy regarding the production of residua logs. Residua logs
are either too small or too defective to meet current sawlog specifications, but may be
savaged mainly for non-sawlog end-uses such as firewood, craftwood or wood-fibre
products. Residual logs are produced as a by-product of harvesting for sawlogs, or from
slvicultura activities such as thinning or overwood removal which are designed to enhance
future sawlog production.

Currently, about 73 000 nv* gross of residual logs generated from harvesting activities in the
Gippsand region each year are sold into residual log markets. Residua logs are a by-product
of normal sawlog harvesting operations. Improved estimates of residua log availability will
be produced when the sustainable yield for sawlog is reviewed using new data from the
Statewide Forest Resource Inventory.

4.2 LEGISLATIVE, POLICY AND PLANNING FRAMEWORK FOR
SUSTAINABLE YIELD

Sustainable yield, as the term appliesin Victoria, is the annua rate of hardwood sawlog

production that can be achieved from the forest, taking into account the structure and

condition of the forest, without impairing the long-term productivity of the land.

Sustainable yield is forecast on the basis of sawlog production, as timber harvesting in
Victoriais sawlog-driven with residua logs produced as a by-product of sawlog operations.
The availability of residua logs is therefore determined by the rate of sustainable production
of sawlogs. Nevertheless, as part of the management strategy to supply sawlogs,
commitments can be made to supply regular levels of residual logs so that silvicultural
regimes can be implemented and waste is minimised.

The Forests Act 1958 (as amended in 1990) defines the legidative requirements for the
determination of sustainable yield for sawlogs and the relationship with hardwood supply
levels, i.e. the volume of sawlogs made available to industry. The Act specifies that the total
hardwood supply level in a Forest Management Area (FMA) must be within a permitted
margin (2 per cent) of the sustainable yield rate for that area over a 15 year Timber Supply
Period. The short-term (annual) hardwood sawlog supply level is more flexible. In
determining the short-term supply level, the factors which are considered include the long-
term sawlog supply leve; planning and socio-economic factors, bushfire and other natural
disasters; and agreements or decisions by the Commonwealth (Forests Act 1958, Sections
52A and 52B).

The Forests Act 1958 also specifies that the sustainable yield rates for the harvesting of
hardwood sawlogs are to be reviewed in each five-year period from 1 July 1991 to determine
whether they are still appropriate. The Minister is required to review sustainable yield as soon
as possible outside the specified five yearly timetable if ‘the Minister considers that there has
been a significant variation in the hardwood sawlog resources in any State forest available to
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be exploited commercidly’. The Minister may aso review sustainable yield at any time ‘if he
or she thinks it is appropriate to do so’. On completion of the review, the Minister may
‘decide that sustainable yield rates should remain unchanged; or recommend to the Governor
in Council new sustainable yield rates for all or any of the forest management areas’ (Forests
Act 1958), given significant changes in the available sawlog resource, for al or any of the
State's 15 designated Forest Management Areas.

The major objectives associated with the forecast of sustainable yield are to:
provide a non-declining supply of grade D+ sawlogs;
provide the highest yield available (on a sustainable basis) at any given point in time; and
eventually achieve a balanced age class distribution throughout the forest and approach
the maximum potential productivity of the forest (the long-term sustained yield) (NRE
1997e).

For each forest type, the forecast of sustainable yield requires data for:
net productive area of mature/overmature forest;
standing volume of grade D+ sawlogs for the mature/overmature forest;
net productive area of regrowth forest;
age (year of origin) of the regrowth and an average minimum harvesting age;
growth rates, or Mean Annual Increment (MALI), of regrowth forest; and
allowances for known risks (for example wildfire) or other factors.

From the available data, sustainable yield is forecast using an integrated process that
considers wood production in the context of other forest values.

4.3 SUSTAINABLE YIELD IN GIPPSLAND
The current legidated sustainable yields for the Central Gippsand, Tambo and Wodonga
FMAs are shown in Table 4.2.

Table 4.2: 1996 L egislated Sustainable Yields of Sawlogs (nT/year)

Forest Management Area Volume (D+ m’lyear)
Central Gippdand FMA 225 000
Tambo FMA 66 000
Wodonga FMA 28 000
Total 319 000

Source: NRE 1997e (or Forests Act 1958, Third Schedule)

As previoudy noted, 76 per cent of the Central Gippsland FMA and 17 per cent of the
Wodonga FMA occurs within the Gippsland region. Legidation requires that sustainable
yield figures be provided on an FMA basis.

Historical Development of Sustainable Yield Forecasts

The following discussion outlines the major factors that have influenced the development of
the sustainable yield forecasts that apply to the Forest Management Areas (FMAS) within the
Gippdand region.

Prior to the sustainable yield forecasting approach, initiated by the Timber Industry Inquiry,
the area available for timber harvesting was reduced as a result of Government decisionsto
expand the area of parks and reserves in Gippsand, including recommendations relating to
the establishment of the Alpine Nationa Park.
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1984-85 Board of Inquiry into the Timber Industry in Victoria

The Timber Industry Inquiry (Ferguson 1985) established by the Victorian Government, was
required to investigate and report on all aspects of the timber industry in Victoria. Sustainable
yields were forecast for forest districts and groupings of forest districts. The departmental
(Forests Commission) Hardwood Resources Information System (HARIS) database was
updated across the state for the Inquiry.

Forecasts were determined using manual spreadsheet techniques and data extracted from the
HARIS database. These forecasts were based on conservative assumptions and the prevailing
management strategies and included a conservative approach to land use all ocations that
sought to alow for a number of environmental issues that had not been formally addressed
prior to the Inquiry. As aresult, a 25 per cent reduction was applied to the forecast figure to
account for the unquantified potential lossin available area and volume associated with
protection of arboreal mammal habitats, rainforest and sites of high recreation and landscape
value. The forecasts were submitted to the Inquiry and the Chairman, Professor lan Ferguson,
concluded at the time that the forecasts were adequate but recommended that more advanced
planning methods and forecasting be used in future (Ferguson 1985).

Since the Timber Industry Inquiry, various factors have resulted in changes to timber resource
availability in the region. The following account summarises these changes and their
implications for sustainable yield forecasts.

1986 Timber I ndustry Strategy

The Timber Industry Strategy (T1S) (Victoria Government 1986), resulting from the Timber
Industry Inquiry, established the basis for the application of regiona sustainable yield to the
harvesting of sawlogs from State forest in Victoria. The regions established for this purpose
are called Forest Management Areas (FMA) and are based on areas of native forest supplying
sawlogs, the location of major conversion centres and consolidation of supply commitments
to individua sawmills.

In addition to defining FMAS, the Timber Industry Strategy established the processes and
methodology for forecasting sustainable yield. Sustainable sawlog yield rates for each FMA
were determined from available resource and growth data, management plans and existing
sawlog utilisation standards. Forecast estimates in the TIS were made to 2014-15.

On the basis of the available information and the net productive area of State forest, it was
expected that as the Ash resource matured in the Central Gippdand FMA, sustainable levels
of hardwood supply would increase. Assuming no other changes, such asland tenure,
sustainable yields were estimated to increase from the 1985 levels by 14 per cent for the
Centra Gippdand FMA (Victoria Government 1986). Similarly, as the resource matured in
Tambo and Wodonga FMAS, it was expected that sustainable levels of hardwood supply
would increase, again assuming no changes to land tenure. Growth rates used to estimate the
forecast increase in yields are given below (Table 4.4).

1988 Uniform Log Grading Rules

Statewide sawlog grading standards were introduced in 1988. Four grades of sawlog were
established, based on the relative quality of logs for sawmilling. These grades (A, B, C and D)
were applied to all native hardwood species except the durable species including Red Gum,
Box and Ironbark.

The lowest grade (grade D) sets the minimum standard for sawlogs from non-durable species
across the State.
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The new grades replaced local sawlog standards, which varied considerably across the State,
and between forests of differing age and type. The significance of this change was that, in
some parts of the State, more timber was defined as sawlog. In Gippsand, sawlogs equated to
grades A, B and C (C+). The new grading effectively represented the formalisation of a
classfication of sawlog that was previoudy purchased outside of the C+ alocation
arrangements. Given that this was essentially an administrative amendment, this change did
not affect the sustainable yield forecast from Gippdand for C+ sawlogs.

1989 Long-term Licences

Long-term (15-year) licences were first issued in 1989 to provide the timber industry with a
secure supply of resource, and to encourage investment in value adding. The licences that
were subsequently issued generaly specified grade D and better (D+) sawlogs. Only alimited
number of purchasers who were already adding value to a substantia proportion of their
output were issued with licences for grade C and better (C+) sawlogs.

The long-term licences were set in accordance with the sustainable yield forecasts for the
Tambo and Wodonga FMASs. Licences for the Central Gippsland FMA however were set at
approximately 66 per cent of the estimated sustainable yield forecast in recognition of the
level of uncertainty of data for standing timber volumes and growth rates in mixed species
forests. This reduction was in addition to the 25 per cent reduction factor applied to the net
available areafor adl FMAs in forecasting the yield estimate in 1985.

A number of licences in the Wodonga FMA were due for renewal in 1996-97. Five three-year
licences have been issued based on their current annual licence allocations in the interim until
improved resource information from the SFRI is available. In Central Gippsland and Tambo
FMASs, negotiations on the renewal of licences will commence from 1998-99.

Code of Forest Practices for Timber Production

The Code which was first produced in 1989 (CFL 1989) based on wide ranging scientific
research and forest management experience, integrated a large number of regional harvesting
and regeneration prescriptions into a single Statewide document. It was adopted by the
Victorian Parliament in 1989, and subsequently reviewed independently by the CSIRO in
1995 (CNR 1995a). A revision of the Code following the CSIRO review in 1996 was adopted
by the Victorian Parliament in early 1997. Given that regiona prescriptions were already in
place, the introduction of the Code had a minimal impact on resource availability in the
Gippdand region.

1990 Sustainable Yield Legidation

In 1990, as part of the implementation of the Timber Industry Strategy (TIS), the Forests Act
1958 was amended to provide for alegidated sustainable yield rate for each FMA.

The 1990 legidation adopted the sustainable yield rates for Central Gippsand, Tambo and
Wodonga FMAs shown in Table 4.3. The legidated sustainable yield rates were determined
following TIS using updated HARIS databases.

Table 4.3: 1990 L egislated Sustainable Yieds of Sawlogs (nT/year)

Forest Management Area Volume (C+ m*lyear)
Central Gippdand FMA 183 000
Tambo FMA 54 000
Woaodonga FMA 23000
Total 260 000

Source: Forests (Timber Harvesting) Act 1990
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Sustainable yield rates are specified in the Third Schedule of the Forests Act 1958 and are
periodicaly reviewed as required by legidation.

The sustainable yield rates for Central Gippdand and Tambo FMAs were reviewed in 1992
when additiona resource information became available. Pearson and Featherston (1992) and
Pearson and McCormack (1992) describe the data and methodology used to forecast the
sustainable yield rate in Central Gippsland and Tambo FMAS respectively. These studies
confirmed the rates adopted in 1990 legidation. Table 4.4 shows the growth rates used to
determine sustainable yield in the three FMAS.

Table4.4: C+ net MAI, by Forest Management Area (m*/halyear)

Forest Type Central Gippdand Tambo FMA Wodonga FMA
FMA

Alpine Ash 2.26 2.00 2.5

Mountain Ash and 3.26 2.00

Shining Gum

Mountain Mixed Species 141 175 1.0

Foothill Mixed Species 1.15 1.20 1.0

Alpine Mixed Species 1.00

Coastal Mixed Species 0.50

1991 Land Conservation Council (LCC) Rivers and Streams Special I nvestigation and LCC
Wilderness Special | nvestigation

Following the final recommendations of the Land Conservation Council (LCC) Statewide
investigation of Rivers and Streams, three Heritage Rivers and six Natural Catchments Areas
were designated in the Gippdand region. For these areas, the LCC estimated the reduction to
the sustainable yield forecast up to the year 2000-1 would be less than 0.1 per cent for the
Tambo FMA and negligible in the other FMAs (LCC 1991a).

The final recommendations for the LCC Statewide investigation of wilderness were published
in 1991 (LCC 1991b). In the Gippsland region, al of the Wilderness Areas and ‘ Other Areas
with Remote and Natural Attributes (Remote and Natural Areas) were in existing Nationa
Parks with the exception of part of the Wongungarra catchment. The LCC identified that the
Remote and Natural Area in the Wongungarra catchment had only a minor impact on timber
supplies.

1993 Transfer of Strzelecki Ranges Hardwood Plantations to the Victorian Plantations
Corporation

Following the formation of the Victorian Plantations Corporation (VPC) in 1993, some

10 700 ha of hardwood plantations across the State, including 7416 hain the Strzelecki
Ranges (principaly 20-30 year old Mountain Ash), were transferred to the Corporation. The
Strzelecki hardwood plantations accounted for approximately 10 per cent of the sustainable
yield in Centra Gippdand FMA and, prior to this decision, were to be available for sawlog
harvesting, and contribute to the sustainable yield from about 2020.

Given that the forecast sustainable yield in the Central Gippsand FMA was estimated to
increase by approximately 14 per cent, it was considered that the estimated 10 per cent loss
could be offset and therefore a change to the legisated sustainable yield rate was not
warranted.
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1994 Land Conservation Council Mebourne Area District 2 Review

Acceptance by the Victorian Government of the Land Conservation Council (LCC 1994)
recommendations for additions to National Parksin the review resulted in areduction of 87
ha of net productive areain Central Gippsand FMA, and the prohibition of logging in al
stands of pre-1900 Ash forest. The impact of the recommendations was estimated to be a
reduction of lessthan 1 per cent in the Central Gippdand FMA. This reduction is well within
the estimated increases in sustainable yield in the Timber Industry Strategy (Victoria
Government 1986).

The Council recommended that any change to sustainable yield rates should not be made until
after 2001, at which time the estimated reduction could be offset by predicted increases
associated with the maturing ash resource.

1994-95 Statewide Forest Resources I nventory (SFRI)

The Statewide Forest Resources Inventory (SFRI) commenced in Victoriain 1994-95 (NRE
1997€). The SFRI will map around 3.5 million ha of State forest, with sampling of productive
regrowth, mature and over-mature forests to determine the standing volume of D+ sawlog.
The program will aso provide the necessary base data to enable development of new growth
models for a significant number of forest types, thereby enhancing the capacity to forecast
future timber yields from both M/OM and regrowth stands. Specificaly the new inventory
will:

update the State’ s timber resource data, replacing data collected primarily in the 1960s,

1970s and 1980s;

be the State’' s first complete forest resource inventory based on a single inventory design

and standard;

enable new growth and yield models to be developed for many of the State' s native

forests,

enable resource estimates to be made to a uniform standard of utilisation;

have the capacity to adjust to new utilisation standards; and

provide a basis for resource estimates, sustainable yield forecasts and management

planning well into the next century.

1996 Statewide Review of Sustainable Yield

The Forests Act 1958 requires the Minister to review al sustainable yield rates every five
years. This follows an amendment to the Act in 1990 and the relevant provisions commenced
in 1991. The first review was conducted in 1996.

At the time of the Statewide review, the SFRI project had commenced in Gippdand, but data
were not available to update existing information. In addition, with a number of planning
processes then underway, including the development of the Proposed Central Highlands
Forest Management Plan and the Central Highlands RFA about to commence, it was decided
that afull reconciliation of the changes for the Central Gippsland FMA would occur prior to
the next sustainable yield review, due in 2001. Improved timber resource information derived
from the SFRI program will aso be available at thistime.

Given the conservative nature of the original forecasts and magnitude of the subsequent
changes, it was considered that the changes made in Central Gippsland FMA since 1985,
including the impact of removing the Strzelecki Ranges hardwood plantations from the
available resource, could be accommodated without changing the sustainable yield rate.

As the resource data, growth data and areas defined as suitable and available for timber
production for Tambo and Wodonga FMAs were not significantly different from those used
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to establish the sustainable yield rates in 1990, it was considered appropriate that reviews be
completed when updated information (SFRI) became available.

One change made for al FMAs as part of the 1996 sustainable yield review was the
conversion of sustainable yield rates from C+ to D+ log grade, based on the proportion of
each sawlog grade sold in the 1995-96 financial year for each FMA. A log grade audit,
conducted in 1996, was used to adjust these figures. This was judged to be the most robust
and transparent method of conversion, in the absence of new resource information. The 1996
sustainable yield rates for D+ sawlogs are given in Table 4.2.

44  APPRAISAL OF SUSTAINABLE YIELD METHODOLOGY

The Timber Industry Inquiry established the need for improved estimates of sustainable yield
(Ferguson 1985) and this is being implemented through the Timber Industry Strategy which
established Forest Management Areas and an improved process and methodology for
forecasting sustainable yield. As aresult, the sustainable yield rates in the Gippsland region
have been based on the Timber Industry Strategy and subseguent new resource estimates.

Asoutlined in Section 4.5, the Sustainable Yield Spreadsheet (SY SS) methodology for
forecasting sustainable yield has been externally reviewed and accredited through the
CRA/RFA process, and the HARIS data collection process was reviewed for the East
Gippdand RFA and was considered adequate. The review suggested improvements to the
methodology and these have been addressed through the provision of SFRI data and
implementation of the Integrated Forest Planning System (VicRFASC 1996¢).

The availability of the SFRI data and use of the Integrated Forest Planning System (IFPS) will
enable improved forecast estimates to be made in the devel opment of the Mid-Gippdand
Forest Management Plan. The IFPS methodology was reviewed and approved by an externa
consultant.

Confidence in the sustainable yield forecasts can be enhanced through formal documentation
of the methodology used to determine resource availability for the preparation of the Forest
Management Plans, including stated assumptions, and exposure to risk using sensitivity
analysis, aswell as forma documentation of actua versus predicted yields.

45 STRATEGIC FORECAST OF SUSTAINABLE SAWLOG YIELD

Strategic forecasts of sustainable yield for FMAs in the Gippsland region will be based on
forest management plans, Statewide Forest Resource Inventory (SFRI) and Integrated Forest
Planning System (IFPS), as outlined below.

Forest Management Planning

The TIS identified the need for a comprehensive forest management planning processto
develop plans for each FMA in Victoria. The plans provide for sustainable timber production,
plus the protection of environmental values in State forests, and incorporate input from the
community. Each plan includes a management strategy and a zoning scheme that defines
areas that are to be managed to meet particular objectives, including timber and a range of
biodiversity and other forest values. The zoning scheme will therefore alow for the
requirements of sustainable yield under the Forests Act 1958. The proposed Gippsand Forest
Management Plan, covering State forest in the Gippsand RFA region, will be released during
1999.

During development of the zoning scheme in the proposed plan, analysis of the impact of the
plan on timber resource availability will be carried out. The analysis will be based on the net
productive area as provided by SFRI and availahility as defined by the forest management
zones. Revised growth and yield estimates derived from SFRI analyses will also be used.
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The general reduction factor applied to earlier estimates will not be applied as available areas
are quantified as part of the process of developing forest management zones.

Management guidelines developed as part of the Forest Management Plan will determine the
availability of the resource, through definition of forest management zones, and establishment
of guidelines for the timing of timber harvesting.

The analysis of implications of the proposed plan on sustainable yield will be carried out
using the SY SS module of the Integrated Forest Planning System (IFPS). Following
publication of the final plan, aformal review of sustainable yield will be made using the full
version of the IFPS.

Future forecasts of sustainable yield for the Tambo, Central Gippsland and Wodonga FMAs
will incorporate zoning from the Gippsand, Central Highlands and North East Forest
Management Plans to allow reporting on an FMA basis.

Statewide Forest Resource Inventory (SFRI)

The forecast of sustainable yield, to be prepared following the release of the Gippdand Forest
Management Plan, will be based on new inventory data provided from the Statewide Forest
Resource Inventory. The SFRI will update and improve spatia information and estimates of
standing volume and revised growth and yield models for ash and mixed species stands.
Information will be spatialy referenced and stored in a GIS database.

An estimate of net productive area, which is the area of forest capable of producing
merchantable timber, will be produced by the SFRI. The net available productive areaiis the
actual area from which sawlogs can be harvested under current management prescriptions as
defined by the Code of Forest Practices (NRE 1996a). This area excludes productive forest
located in streamside buffers and on steep dopes. Areas which are deemed to be
unmerchantable due to accessbility constraints, are also excluded.

Integrated Forest Planning System (IFPS)

The analysis methodology applied to sustainable yield forecasts has progressed from a
manual spreadsheet approach through various stages of computerised spreadsheets known as
the Sustainable Yield Spreadsheet (SY SS). SY SSis one component of the Integrated Forest
Planning System. It is used to test management strategies using aggregated data. Other
components of the IFPS include GIS, growth and yield, optimisation and monitoring modules
(Lau et al. 1996). Specifically, the IFPS interactively links Arc/Info,
FORPLAN/SPECTRUM, Lindo, SIR DBMS (Scientific Information Retrieval Data Base
Management System), ERMapper, and an array of smaller components.

The concept behind the integration of such adiverse array of toolsisto create alink between
the forecast of sustainable timber flow and spatially locating the timber contributing to this
flow.

The IFPS offers forest planners a structured, well-organised approach to forest management
issues. It provides scientifically based estimates of the sustainable yield of forest resources
and a means for monitoring change in the forest. It aso enables dternatives to be considered
and answers ‘What if? questions related to management options. This enables the objectives
of ecologically sustainable forest management to be met.

IFPS models are run many times with different constraints to investigate aternative strategies
and to determine the impact that forestry activities will have in both the short and long term.
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The IFPS attempts to find an optimal solution, within the constraints imposed, which achieves
a balance between the social, economic and environmental aspects of forest use.

The ability to visualise results spatially, in context with maps and remotely sensed data,
allows feasibility testing to be conducted. Thisimportant process may significantly alter the
final forecast of the sustainable yield. However, it usudly results in a modified set of
prescriptions. Testing options continues in an iterative manner until feasible results are
achieved.

The Midlands sustainable yield review (CNR 1995¢) is an example of the use of the IFPSto
incorporate detailed harvesting prescriptions for specific aress.

Monitoring

NRE is currently undertaking a comparison of the area and volume predicted to be harvested,
the actua area and volume harvested, and the licensed volumes for each FMA for the period
1991-92 to 1995-96. This will form part of the ongoing reconciliation of sustainable yield
with licensed sawlog levels as required in the Forests Act.

Review of SFRI and | FPS

As part of an externa review of the SFRI, both inventory and yield data collection and
analysis techniques were seen to be effective and useful methodologies that should result in
datistically valid and unbiased estimates of volume and yield appropriate for strategic level
planning (Brack and Turner 1996). Brack and Turner also identified the need for sensitivity
and jackknife analyses to estimate the effects of SFRI sub-models on the overal reiability of
the model estimates.

In the absence of growth data from permanent plots, it is proposed to use stem analysis to
develop growth and yield models. This process was considered to be sound by the
consultants, and will be used to develop appropriate models.

The HARIS data collection process was reviewed in the CRA/RFA for the East Gippdand
FMA, and was considered adequate (VicRFASC 1996¢). The SY SS methodology has been
externdly reviewed and accredited through the CRA/RFA process (VicRFASC 1996¢).

The IFPS methodology was reviewed and approved by an external consultant, Brian Turner
(CNR 1995¢) for its application in the Midlands FMA. The use of this methodology in
conjunction with high quality Gl S-based inventory data was considered to be consistent with
best international practices.
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5.  TIMBER INDUSTRY

51 CURRENT POSITION AND OUTLOOK
State Forest Log Production and Value

In 1997-98, the Gippdand region State forests produced 126 575 cubic metres of sawlog, and
73 511 cubic metres of residuad log. The region accounted for 14.4 per cent of total State
sawlog production and 6.6 per cent of total State residua log production in 1997-98 (Table
5.1).

The Gippdand region contributed around $4.2 million in log revenue in 1997-98 (including
royalties, Timber Promotion Council component and roading charges) or about 10.7 per cent
of total State forest log revenue received in that year. In 1997-98, total sawlog revenue
received from the region were approximately $3.8 million, while total residual log royalties
were gpproximately $0.4 million. In addition to log revenue, sawmill licence fees for the
Gippsand region were around $0.4 million.

Similar to adjacent regions, the native ash forests of the Gippsand region have a high
commercial value. Thisis due to relatively rapid rates of growth and the characteristic long
straight bole of ash trees making them highly suitable for milling into appearance grade sawn
timber products. Although the ash forests in the Gippsland region (comprising apine ash and
mountain ash species) account for arelatively small proportion of the total productive forest
areain the region (24 per cent), they provide the largest proportion of higher grade logs in the
region, and include the largest productive area of alpine ash forest in Victoria

Residual logs sourced from ash forests are a so regarded as a cost-effective input into the
manufacture of pulp and paper products because of the low quantity of black tannins
produced during the paper manufacturing process. This factor makes ash trees less costly to
process than other pulpwood species, such as the mixed hardwood species, which contain
higher quantities of black tannins. The cost of log transport is an important factor to be taken
into account by pulp producers in determining where they source their pulpwood.

The Gippsland region represents a sizeable source of ash logs for the domestic sawmilling

and pulp and paper based industries, accounting for approximately nine per cent of total ash
type logs produced from Victorian State forests in 1997-98 and approximately half of sawlogs
produced in the Gippdand region. The region produced 61 879 cubic metres of ash sawlogsin
1997-98, with atotal log revenue of approximately $2.3 million, and 40 410 cubic metres of
ash type residua log in 1997-98, with atota log revenue of around $260 000.

The Gippdand region produced 64 696 cubic metres of mixed species hardwood sawlog in
1997-98 which had atotal log revenue of $1.5 million. Over the same period, around 33101
cubic metres of mixed species hardwood residud log, with atotal log revenue of around

$179 000, was extracted from the region. The Gippsand region accounted for 10.4 per cent of
Victorid s total mixed species log production in 1997-98, with 7.6 per cent being lower value
residual logs. Around 10.5 per cent of the log revenue received in Victoria for mixed species
logs are from the Gippdand region.
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Table5.1: Gross Volume of Logs Harvested from Gippsland Region, 1997-98° (cubic
metres)

Mixed species
Log grade® A B C D D+ R| Other Total
Central
Gippsland 0 149 1128 1422 2 699 7 560 0 10 259
Tambo 9%5 4691 42159 | 12343| 59288 25539 79 84906
Wodonga 0 202 1345 1162 2709 2 0 2711
Gippsland 9%5 5042 | 44632| 14927| 64696 33101 79 97 876
Total Victoria 657 | 34792| 333312 | 111597 | 480358 | 432117 | 26417 | 938892
Gippsland® (%) | 145 145 134 134 136 7.7 0.3 10.4
Ash species
Log grade” A B C D D+ R | Other Total
Central
Gippsland 70 8985 4820 363 | 14238 37075 0 51 313
Tambo 1030 7702 17264 5255| 31251 2892 0 34143
Waodonga 245 3660| 10148 2337 16390 443 0 16 833
Gippsland 1345 20347 | 32232 7955 | 61879 40410 0| 102289
Total Victoria | 3759 | 150319 | 192040 | 53452 | 399570 | 686214 01085784
Gippsland® (%)| 35.8 135 16.8 14.9 155 5.9 0 9.4
Total ash and mixed species
Log grade” A B C D D+ R | Other Total
Central
Gippsland 70 9134 5948 1785| 16937 44 635 0 61572
Tambo 1125| 12393| 59423 | 17598| 90539 28431 79| 119049
Waodonga 245 3862| 11493 3499| 19099 445 0 19544
Gippsland 1440 | 25389 76864 | 22882| 126575 73511 79| 200165
Total Victoria | 4416 | 185111 | 525352 | 165049 ( 879928 (1118 331 | 26417 |2 240 676
Gippsland® (%)| 32.6 137 14.6 139 144 6.6 0.3 8.9

aThe Gippdand region includes all State forest areasin the Tambo FMA, 76% of the Central Gippsand FMA and 17% of

the Wodonga FMA. The totals presented here are the sum of the log volumes for the Tambo FMA and the portions of the
Central Gippsand and Wodonga FMAs that lie within the Gippdand region. b Log grades A to D represent sawlogs of

diminishing log quality respectively. Log grade D+ isthe sum of grades A to D. Log grade R representsresidual or pulplog.
Other gradesareungraded sawlogs. c Gippsland share of Victorian total. Source: NRE records.

Log Pricing and Allocation Arrangements

Hardwood sawlogs harvested in the Gippsland region are classified according to their size and
quality (potential for processing beyond the green sawntimber stage) and sometimes by their
species using a system of log grades in diminishing order of sawlog quality from A through to
D. Red Gum, Box and Ironbark species are termed durable species and are not graded from A
to D. Presently, B and C grade sawlogs account for the bulk of ash species sawlogs produced
from the Gippsand region, whereas C and D grade sawlogs account for the bulk of the mixed
species sawlogs (Table 5.1). Logs that do not make the D sawlog classification are called
residua logs. These are generally logs which are either too small or too defective to meet
current sawlog specifications, but which may be utilised to produce other wood products.
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Royalty rates are determined using the ‘royalty equation system’. In principle, royalty rate are
set so that the sum of royalty rates and the transport costs involved in sending a base grade of
sawn timber to a defined key market will be the same for all operations accessible to that
market. There may be adjustments to account for variations in timber quality from the base
grade, provision of access roads, or other factors. Details of the ‘royalty equation system’ are
contained in the Victorian Timber Industry Strategy (Victorian Government 1986).

Fifteen-year sawlog licences were first issued in 1987 and specified the volumes and grades
of sawlogs to be supplied. Long-term licences were introduced to provide a greater degree of
certainty regarding the supply of wood resources for the timber industry and to promote
further investment in value adding. The volume of logs amill is allocated is often covered by
more than one licence.

Sawlog licence alocations may be specified in net or in gross volume terms. Allocations
specified in gross terms include the percentage of defective materia in thelog that is
unsuitable for sawmilling, while allocations specified in net terms exclude defective material.
Sustainable yield forecast rates are in net volume terms. Sawlogs sourced from State forestsin
the Central Gippsdand FMA and those parts of the Wodonga FMA in the region are currently
sold at the stump. Royalties are charged on the sawlog before any processing occurs and
licensees incur the costs of harvesting and log haulage. In the Tambo FMA sawlogs are
currently sold at the mill gate, whereby royalties include harvesting and log haulage costs to
the mill.

Provision has been made in the licence arrangements so that licensees can elect to receive
logs above or below their annua alocation by up to 30 per cent in any one year. This allows
for fluctuations in market conditions. Allocations to individual licensees must not be
exceeded over the licence period, with no more than 110 per cent of the annual alocation
being obtained in any five-year period.

The proportions of sawlog grades that are allocated to licensees are negotiated on the basis of
the degree of further processing being undertaken. If licensees are engaging in further
processing they may be alocated an increased proportion of higher grade logs. However, the
total alocation of D+ logs does not vary through this process.

Current sawlog licence alocations in the Tambo FMA and that part of the Central Gippdand
FMA within the Gippdand region are provided in Table 5.2. Estimates of sawlog licence
alocations are not available for that portion of the Wodonga FMA which lies within the
Gippdand region.

Table5.2: D+ Net Volume Sawlog Licence Allocationsfor Forest Management Areas
Covering the Gippsland Region

Forest Management Area Current Licensed Allocations
m°/year

Centra Gippdand ® 180 800

Tambo 67 700

a. License allocations are based on an FMA. Thesefiguresarefor thewhole of the FMA, including the area within and
adjacent to the Gippsland region. Source Department of Natural Resour ces and Environment, unpublished data.

The availability of residual logsis directly tied to and determined by the sustainable
production of sawlogs. Currently around 451 000 cubic metres becomes available in the
Gippsland region each year as a by-product of normal sawlog harvesting (Table 5.3). In
addition supplies of small diameter logs are available from thinning operations of regrowth
forests. Residual logs are currently underutilised. In 1997-98, 73 000 cubic metres was
harvested (see Table 5.1), most of which was pulpwood harvested under the Forests (Wood
Pulp Agreement) Act 1996.
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Table5.3: Current Residual L og Availabilitiesfor the Gippsand Region

Forest Management Area Current residual log availability
m°lyear
Centra Gippdand ® 201 300
Tambo 250 500
Total 451 800
a. Thefigureisfor that area of the Central Gippsand FMA within the Gippsland region. Thisarea comprises

approximately 76 per cent of the Central Gippdand FMA, with theremainder of theFMA lying in the Central Highlands
region. Thesefiguresdo not cover thearea of the Central Gippsland FM A within the Central Highlandsregion. Source

Department of Natural Resour ces and Environment, unpublished data.

Log Harvesting and Transport Arrangements

Three different arrangements are used to undertake the harvest and haulage of logs from the
forest to the sawmill in the Gippdand RFA region. In the Central Gippsand FMA alog
harvesting and haulage syndicate is used, while a NRE contractor operates in the Tambo
FMA. In the Wodonga FMA, within the Gippsland region, contractors or logging syndicates
are engaged by sawmill owners/managers to harvest and transport logs from the forest to the
sawmill. There are approximately 46 log harvesting and transport contractors operating within
the Centra Gippdand and Tambo FMAs within the Gippdand region. These contractors
employ around 296 persons in total. Logging and hauling employment in the Wodonga FMA
isincluded in the Comprehensive Regional Assessment Report for North East Victoria
(VicRFASC1998).

Recipients of logs from State forests in the Gippsland region pay a roading charge to NRE
that is used to build and maintain departmental roads required for log extraction. These
charges are separate to the royalty payments by mills for logs harvested from State forestsin
the region.

5.2 STRUCTURE AND VALUE OF THE HARDWOOD BASED INDUSTRIES

In 1997-98 there were 17 hardwood sawmills receiving sawlogs from native forests in the
region, and a further 3 sawmills receiving residud logs only. In addition, 2 pulpwood
processors received residua logs from the region or sawmill residues from sawmills utilising
logs from the Gippdand region. The location of State forests and sawmills in the Gippdand is
shownin Map 5.1.

The 20 hardwood sawmills are involved in a range of sawntimber processing activities,
including a high proportion of further processed products such as kiln dried and appearance
grade products for both domestic and export markets. The quality and volume of available
sawmill resources, the scale of sawmill operations and further processing capacity largely
determine the range of products produced at each mill. The log input capacities of the
sawmills processing hardwood sawlog resources from the Gippdand region are shown in
Table 5.4.

Products manufactured by the pulpwood processors using hardwood residual logs and
sawmill residues sourced from the Gippsland region include export woodchips and woodpul p.

The structure of the hardwood based industry in the Gippdand region in 1997-98 is shown in
Figure 5.A.
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Table 5.4: Capacity for sawmills processing sawlogs sour ced from the Gippsland region,

1997-98

Log input (cubic metres/year)

Number of sawmills

0-10000

1

10 001 — 20 000

20001 - 30 000

30001 - 50 000

50001 +

Pl R w

The commercia forestry, sawmilling and residua log processing industries using wood
sourced from the Gippsland region presently account for an estimated 687 direct jobs. The
estimated gross value of production of the sawmilling industry in the Gippdand region is
$24.6 million (Table 5.5). For confidentiality reasonsit is not possible to provide an estimate
of the total value of production for the pulpwood based industry in the region.

Table 5.5: Key economic features of the Gippsland hardwood based industries, 1997-98

Total gross value of wood based industries (product $ million
value)

Sawmilling industry 24.6
Residua log based industries na
Total forestry and wood based industry employment No. persons
Forest management 32°
Sawmilling industry 199°
Residual log based industries 160 °
Logging and haulage 296
Total 687
Total log volumes produced m3
Total sawlogs produced 126 575
Tota residua log produced 73511
Other logs 79
Total 200 165
Total State forest royalties received $ million
Total sawlog royalties received 3.8
Total residual log royalties received 04
Total sawmill licence fees received 04
Total 4.6

a Thisfigureincludes NRE staff directly associated with commercial wood production and does not include permanent or
part time forest work crews or NRE staff who spend part of their time on commercial forest activities. b Calculated by

multiplying the per centage of total intake sourced from the Gippdand region by the relevant total employment, production

or gross value of production figures. These facilities are not all located in the Gippsland region. ¢ Based on recorded sales

from Gippsland region Stateforests.
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The flow-on effects industry to the State economy from the wood based industries using wood
sourced from the Gippsland region may be broadly estimated using appropriate input-output
and employment multipliers. Drawing on available multipliers for wood based industriesin
the Victorian economy, it is estimated that the value of turnover from the sawmilling industry
drawing hardwood resources from the Gippsland region contributed around $46 million to
State output in 1997-98. This estimate is based on a State output multiplier of 1.87 for the
sawmilling sector (National Institute of Economic and Industry Research 1985).

The sawmilling and residua log processing industries receiving logs from the Gippsand
region contributed 458 and 496 jobs respectively to the Victorian economy in 1997-98. These
estimates are based on a State employment multiplier of 2.3 for the sawmilling sector (with
199 direct jobs) and 3.1 for the paper products sector (with 160 direct jobs). It isaso
estimated that in the Gippdand region, the commercia forest management sector (with 32
direct jobs) and logging and haulage sectors (with 296 direct jobs) contributed 689 jobs to the
Victorian economy in 1997-98, using a State employment multiplier of 2.1 for the forestry
sector. Thetotal level of employment attributable to hardwood resources sourced from the
Gippsland region from the forestry, logging and haulage, sawmilling and pul pwood
processing industries is therefore estimated at 1 643 jobs for the Victorian economy

in 1997-98.

The native hardwood resources sourced from the region a so contribute to a range of further
solid wood manufacturing activities, such as furniture manufacturing, joinery and craft wood
industries. In Table 5.6, estimates are provided for employment by major industry category
for people working in wood based industries in 1996 and who were resident in the Statistical
Loca Areas comprising the Gippsland region. Based on these figures, the wood based
industries accounted for 3 643 direct jobs in 1996, or around 4 per cent of total regional
employment (Australian Bureau of Statistics 1997b). It isimportant to note, however, that
these figures include solid wood based manufacturing activities using both native hardwood
and plantation based timbers and possibly imported timber, but do not take account of wood
based industry jobs that are linked to hardwood resources sourced from the Gippsand region
but are not located within the RFA boundary. An example of such an enterprise would be jobs
in the Midway woodchip mill, which sources its eucalypt wood resources from a number of
RFA regions. In 1997-98 the company employed 38 persons and utilised both hardwood and
softwood, but is located at Geelong outside the RFA boundary.

In 1996 there were 1 150 persons employed in the furniture and joinery based industries who
were resident in the Statistical Local Areas comprising the Gippsland region. The industries
included: timber resawing and dressing; furniture manufacturing; wooden structural
component manufacturing; plywood and veneer manufacturing and fabrication; wood product
manufacturing; and wooden furniture, upholstered seat manufacturing and furniture.

Table5.6: Total Forestry and Wood- based Industry Employment Resident in the
Gippsland Region, 1996 °

Industry Employment
1996

Forestry and L ogging

Forestry and Services to forestry 258

Logging ari7

Forestry and logging undefined 64

Total 79
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Table5.6: Total Forestry and Wood- based Industry Employment Resident in the
Gippdand Region, 1996 ®(cont.)

Industry Employment
1996

Wood and paper products manufacturing

Log sawmilling and timber dressing undefined 285
Log sawmilling 485
Timber resawing and dressing 497
Plywood and veneer manufacturing and fabrication 214
Wooden structural component manufacturing 170
Fabricated wood manufacturing 67
Prefabricated building manufacturing 10
Wood product manufacturing NEC 838
Wood chipping 28
Furniture manufacturing 35
Wooden furniture, upholstered seat manufacturing 146

and furniture

Paper and paper products manufacturing undefined

Paper and sack manufacturing

Solid paperboard container manufacturing

9%5

Pulp, paper and paperboard manufacturing 680
0

0

3

Corrugated paperboard container manufacturing

Paper product manufacturing NEC 32
Other wood product manufacturing undefined 9
Total 2844
Total forestry and wood based industries 3643

aOnly Statistical Local Areas that have a minimum of 50 per cent of their area falling within the Gippdand region have
been included in theseestimates. Source: Australian Bureau of Statistics (1998).

53 THE HARDWOOD SAWNTIMBER INDUSTRY
Sawmilling Industry Survey

In order to provide an accurate assessment of the economic circumstances underlying the
competitiveness and value of the hardwood sawmilling industry, an economic survey of
sawmills operating in the Gippsland region was conducted in 1998.

The survey contained a series of questions designed to assess the economic conditions
underlying the long term competitiveness and value of the industry and was conducted over
two weeks in October 1998, with face to face interviews with sawmill owners or managers.
All hardwood sawmill owners/managers of mills sourcing logs in the Gippsand region were
contacted as part of the economic survey, with questionnaires completed for 100 per cent of
the hardwood sawmills receiving State forest hardwood logs from the Gippsland region. In
log intake terms, the survey responses accounted for 100 per cent of total State forest logs
received by the sawmilling industry in the Gippdand region in 1997-98.

Information derived from the survey has been used in conjunction with other market-based
information to estimate the total gross and net economic value of the Gippdand region
hardwood sawmilling industry. The method used to derive estimates for the sawmilling
industry is outlined in Box 1.



Chapter 5 Timber Industry

Box 1. Derivation of estimates for the sawmilling industry in the Gippsland region

All of the 20 hardwood sawmills receiving logs from the Gippdand region in 1997-98
responded to the survey.

In some instances, only partial responses to the questionnaires were supplied. For omitted
data, estimates calculated from average costs, prices and returns were used. As a number
of mills aso use logs sourced from outside the Gippsand region, projections for key
variables attributable to logs sourced from the Gippsland region are provided. For each
mill, the employment, gross value and net value of production attributable to the resources
sourced from the Gippsland region are calculated by weighting these key variables
according to the percentage of total log intake sourced from the Gippsand region in 1997-
98. For example, if amill employing 40 people were to source 60 per cent of itslogsin the
Gippsland region and the remainder in other RFA regions, total employment attributable
to the Gippdand region would be estimated as 24 people.

Sawmill Industry Analysis

In 1997-98, there were 20 hardwood sawmills receiving logs from State forests located in the
Gippdand region. The following information presented on the hardwood sawmilling industry
relates to the 1997-98 financia year, the latest year for which complete mill and financia
records were available.

For the 20 hardwood sawmills, around 43 per cent of their totd log intake came from State
forests located within the Gippdand region in 1997-98 (Table 5.7). The remaining sawlogs
received were sourced from State forests located in other RFA regionsin Victoriaand a small
amount (two per cent) was sourced from private forests within the region. Furthermore, four
of the sawmills receiving logs from the Gippsand region purchased raw wood inputs from
other sawmills, from within and outside the Gippsland region. Due to the high proportion of
logs sourced from outside the Gippsland region, discussion in the remainder of this chapter
will focus mainly on estimates of the physical and financia characteristics of the hardwood
sawmilling industry * attributable to Gippsand region resource’ as discussed in Box 1.

The value of turnover (or gross value of production) for the hardwood sawmilling industry in
the Gippdand region is estimated at $24.6 million in 1997-98 (Table 5.8). It is estimated that
labour costs for the sawmilling industry totaled $4.2 million in 1997-98, approximately one-
fifth of the estimated total operating costs of $20.8 million. The net vaue of production (or
net profits earned) for 1997-98 for the hardwood sawmilling industry in the Gippsand region
is estimated at around $3.8 million.

Table5.7: Wood intake for the Gippdand region hardwood sawmilling industry
1997-98 ¢

Intake (M) Share of total log intake (%)
Gippdand region State forests 142 616 42.6
Gippdand region private forest 5904 1.8
Other than Gippdand region ° 186 014 55.6
Totd log intake by sawmills 334534 100.0
Raw wood material intake 2150 na

nanot applicablea Estimatesbased on sawmill survey that includesinfor mation sour ced from millslocated within and
outside Gippdand RFA region. bIncludes public and private sources ¢ Timber purchased from other sawmillswithin and
outsidethe Gippsland RFA region. Data are not available to separ ately identify Gippsland region sour ced raw wood.

In absolute terms the largest net incomes were associated with mills with the largest mill
intakes (greater than 20 000 cubic metres) in 1997-98. In 1997-98 these mills accounted for
61 per cent of total log intake and 61 per cent of tota net income for the Gippdand hardwood
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industry. However, on average mills with the smallest log intakes and the smallest capital
valuesin 1997-98 had the largest net incomes per cubic metre of logs received.

Table 5.8: Key financial features of the Gippsand region hardwood sawmilling
industry, by product, 1997-98°

Sawmill production
Total Attributable to
$m Gippdand"$m

Gross receipts from sawntimber and products 52.5 22.7
Gross receipts from sawmill residues (woodchips 4.6 19
etc.)
Gross value of production 57.1 24.6
Labour costs (wages and saaries paid) 114 4.2
Total operating costs © 47.6 20.8
Capita investment by sawmillsin 1997-98 3.2 1.0
Net value of production (GVP minus total 9.5 3.8
operating costs)
Replacement value of fixed capital 24.7 11.3
L ogs purchased 334534m° 149565 m °
L ogs processed* 335507 m° 145944 m °
Sawntimber production 142812m*° 63671 m°
Timber recovery rate 42.6% 43.6%

a Estimates based on sawmill survey. Estimates are based on single year data and are not necessarily representative of long
term trends. b Estimates are totals for the sawmilling industry based on log intake from the Gippsland region. c Operating
costs include labour costs, wood purchasing and delivery costs, repairs and maintenance, depreciation and interest
payments. d The volume of logs processed may not equal total output in table 5.9 due to possible inclusion in seasoned
sawntimber production number s of sawntimber not cut in 1997-98 financial year but air and kiln dried in that year.

It is estimated that the level of employment attributable to the Gippsland resource at
sawmills was 199 people (out of atotal of 438 persons employed by these mills).
Approximately 80 per cent of these employees were full time workers. Mill employment at
the 20 mills using wood resources from the Gippdand region ranged from around three
people in the smallest mill to around 200 people at the largest mill.

Major Sawntimber Products and Markets

Approximately 90 per cent (56 566 cubic metres) of the 63 188 cubic metres of hardwood
sawntimber produced from logs sourced from the Gippsland region in 1997-98 was
unseasoned sawntimber (Table 5.9). The remaining 10 per cent was mainly sold as seasoned
structural or further processed timber. Of the unseasoned sawntimber production, 22 959
cubic metres (41 per cent of total unseasoned sawntimber produced) was sold as an input for
seasoned sawntimber production. Unseasoned products such as scantling, pallets and palings
accounted for 59 per cent of unseasoned sawntimber production in 1997-98.

Table 5.9: Production of the Gippsland hardwood sawmilling industry, 1997-98°

Attributableto Gippsand ° Total

m® % m %
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Seasoned sawntimber ©

Veneer 31 0.02 31 0.01
Appearance— select 426 0.30 1340 0.40
Appearance-— standard 424 0.30 1044 0.30
Structural 2101 1.40 14515 4.30
Further processed 3671 240 5417 1.60
Sub total 6 622 4.40 22 347 6.60
Unseasoned sawntimber ¢

Appearance— select 787 0.50 802 0.20
Appearance— standard 100 0.10 167 0.10
Structural 519 0.30 528 0.20
Further processed 21553 14.40 41 116 12.10
Scantling © 20 786 13.90 27911 8.20
Palings and pallets 9881 6.60 46 533 13.60
Other sawn 2940 2.00 3408 1.00
Sub total 56 566 37.70 120 465 35.40
Total sawntimber 63 188 42.10 142 812 42.00
Woodchips 56 263 37.50 126 796 37.20
Other residues 30492 20.30 70 899 20.80
Total residues 86 755 57.90 197 695 58.00
Total 149943 100 340507 100

aPreliminary estimatesfor industry based on sawmill survey. b Estimatesaretotalsfor the sawmillingindustry based on
industry estimates of log intake from the Gippsland region. ¢ Kiln dried volumes may include timber from logs not
processed in the 1997-98 financial year. d Although not all green sawntimber issold for further processing, the

unseasoned sawntimber category includes green sawntimber that was sold for further processing to become seasoned
sawntimber . Categoriesfor which thisappliesarethose from appearance select through to further processed. e Includes

small proportion of sawntimber to be sold asunseasoned structural grade sawntimber.

Seasoned sawntimber was produced at 12 of the 20 hardwood sawmills using logs from the
Gippsland region (11 of these mills also produced unseasoned sawntimber). The volume of
seasoned sawntimber produced at these mills accounted for almost 11 per cent of the total
volume of sawntimber attributable to logs sourced from the Gippsland region in 1997-98 but
20 per cent of the total gross value of sawntimber production. The higher prices received for
these products reflect the additional processing required. These mills also accounted for over
half of the estimated $1.0 million of capita investment undertaken in 1997-98 (Table 5.8) at
mills sourcing logs from the Gippdand region in 1997-98.

Table 5.10 shows the mix of sawntimber products sold by the Gippsand sawmill industry in
1997-98 and the anticipated product mix in 2007-08. It can be seen that sawmillers currently
utilising logs from the Gippsland region anticipate that the proportion of output sold as
seasoned timber will increase from 10 per cent to around 40 per cent of total output by 2007-
08. The increase is based largely on sawmillers expecting to process more of the green sawn
timber they currently sell for further processing elsewhere.
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Sawmillers indicated that if there were sufficient high quality sawlogs available in the future,
they would undertake additional investment to increase their production of (high vaue)
appearance grade products rather than unseasoned sawntimber production.

The major markets for each product were aso identified (Table 5.10). The unseasoned timber
products were distributed to Melbourne and regiona Victoria. The bulk of seasoned timber
production was aso sold in Victorian markets with a small amount of select appearance grade
products exported.

Table 5.10: Current and anticipated Gippdand sawntimber production and major
mar kets, 1997-98 and 2007-08 *

Production share
1997-98 2007-08
Product % % | Major marketsin 1997-98°
Seasoned sawntimber 10.5 39.7
Appearance grade — select 0.7 4.3 Melbourne, export
Appearance grade — standard 0.7 6.9 Melbourne
Dried structural grade 3.3 8.8 Melbourne, Central
Gippdand, regiond Victoria
Further processed 5.8 19.7 Melbourne, Centra
Gippdand
Green sawn timber sold for 36.1 6.8 Melbourne, Central
further processing Gippdand
Unseasoned sawntimber 53.4 53.5
Structural 0.2 0.2 Melbourne, regional Victoria
Scantling 329 28,5 Melbourne, regiona Victoria
Palings and pallets 15.6 18.4 | Mebourne, regiona Victoria
Other sawntimber 4.7 6.4 Melbourne, regional Victoria
Total 100 100

aPreliminary estimatesfor industry based on sawmill survey. These estimates exclude specialist recovery mills. b
Marketsrecorded in order of importance.

54 HARDWOOD RESIDUAL LOG BASED INDUSTRIES

Hardwood residual logs and sawmill residues sourced from the Gippsland region are used in
the production of woodchips for export and for the production of pulp that is further
processed into paper. For confidentiality reasons it is not possible to report on the physical
and financial characteristics of these producers. However, a description of the major
downstream processing operations using hardwood pulpwood and sawmill residues from the
Gippdland region is provided below.

Australian Paper Pty Ltd

Australian Paper Pty Ltd, awholly owned subsidiary of Amcor Printing Papers Group Ltd,
sources hardwood residua 1ogs from State forests, residues from sawmills and plantation
pulplogs (both hardwood and softwood logs) for the production of woodpulp for paper
manufacturing at its Maryvale mill. However, plantation logs form the maor source of fibre
used by the company.
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The Maryvale mill is currently the largest pulp and paper manufacturing plant in Australia,
employing 930 people to process hardwood and softwood resources in 1997-98. Wood intake
(pulplogs and sawmill residues) in 1997-98 was approximately 1.4 million tonnes alowing
the production of around 400 000 tonnes of paper products. Of the hardwood resource intake,
gpproximately 290 000 tonnes of residual log and sawmill residues were sourced from the
Gippsland region, and made up about 40 per cent of the plant’s hardwood intake and 20 per
cent of total mill intake. The types of paper produced include high quality copy paper, strong
brown paper and cardboard stock. While most of the paper produced at Maryvaeis sold on
domestic markets a small proportion is exported.

Midway Pty Ltd

Midway operates an export oriented woodchip facility in Geelong. Hardwood residud logs,
sawmill residues and softwood logs are chipped at this facility. The mill has a production
capacity of around 500 000 tonnes a year. Twenty full time staff are employed at the mill
handling the hardwood intake (additional staff are employed in plantation operations and
handling the softwood intake). Of the hardwood intake, approximately 6 000 tonnes (21 per
cent) of sawmill residues were sourced from the Gippsland region. In 1997-98, these sawmill
residues accounted for approximately 1 per cent of Midway’ s total hardwood intake, while
hardwood residual logs from the Gippsland RFA region accounted for around 4 per cent of
total hardwood intake.

55 PLANTATION BASED INDUSTRIES

The area under plantations in the Gippdand region in 1997-98 was estimated at 85 700
hectares, with the split between hardwoods and softwoods being 62 400 hectares and 23 300
hectares respectively. In comparison, the net available area of commercia native hardwood
forests in the Gippsland region is 254 000 ha.

Australian Paper Plantations Pty Ltd, a wholly owned subsidiary of Amcor Printing Papers
Group Ltd, was the largest plantation owner in Victoriain 1997-98, managing hardwood and
softwood plantations in the Gippsand region that cover approximately 15 200 hectares and
38 800 hectares respectively. The wood from these plantations is mainly used at the Maryvale
mill of Australian Paper Pty Ltd.

There are also a number of sawmills established in the region that utilise the available
hardwood and softwood plantation sawlog resource of the Gippsland region. A new hardwood
sawmill, based on mountain ash plantation resource managed by Hancock Victorian
Plantations, has recently been established in Morwell by Planthard Pty Ltd. The mill, which
employs 110 people, produces a range of green and dried sawntimber products including
structural timber, mouldings and flooring. These products are sold on the domestic and export
markets.

Softwood sawntimber and treated poles are aso produced using plantation softwood logs
grown in the Gippsland region. Two mgjor producers of softwood sawntimber in the region
are Brown and Dureau Building Materials Pty Ltd and NF McDonnell and Sons Pty Ltd. The
sawmill operated by Brown and Dureau Building Materials Pty Ltd in Morwell is able to
process up to 300 000 cubic metres of logs annually and currently employs 160 people.
Sawntimber products available include framing and building timbers that are sold
domestically. NF McDonnell and Sons Pty Ltd (formerly Sunwood Pty Ltd in Yarram)
produces mainly fencing, pergola and packaging timbers from plantation softwood logs
sourced within the Gippdand region (although the company aso owns a mill and logging
operations in South Australia) for sale on the domestic market. The mill located in Yarram is
able to process up to 100 000 cubic metres of softwood logs annually and employs 25 people.

The softwood and hardwood plantation based industries are discussed further in Chapter 6.
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5.6 OUTLOOK FOR LOGGING AND WOOD PROCESSING INDUSTRIES

The discussion below is a broad overview of the factors influencing the market outlook for
Australian hardwood forest product industries. Based on available data, trends in international
markets are analysed and related to the outlook for Australian native forest products industries
in terms of the magor forest product groups — sawntimber, wood based panels and pulp and

paper products.

M acr oeconomic Assumptions

The following outline of ABARE assumptions on the world economic outlook form the basis
for the industry outlook in this section. World economic growth is assumed to improve
gradually from an average annual rate of 3.2 per cent in the period 1996 to 2000, to around
3.4 per cent in 2001 to 2005 and 3.6 per cent in 2006 to 2010 before easing to around 3.5 per
cent there after until 2020. Despite the recent downturn in South East Asia, Asiais expected
to remain the strongest growth region in the world economy, with levels of income per person
converging towards OECD country levels over the projection period.

Reflecting a recovery from the recent downturn in economic activity, economic growth in the
Asian region is assumed to improve dightly from an average annual rate of 5.5 per cent
between 1996 and 2000 to 5.8 per cent between 2001 and 2005 and 6.0 per cent between 2006
and 2010, before easing to 5.0 per cent between 2011 and 2020. The proportionate popul ation
growth rate for the Asian region is forecast to be close to the world average, but well above
those forecast for OECD countries.

Outlook for Forest Product Markets

North America dominates the production of al forest product categories, accounting for at
least 30 per cent of globa output. Western Europe and the Asia Pacific region are the
principal importing regions, while the Nordic countries and North America are the principal
exporting regions.

In recent decades, the rapid industrialisation of countries in Asia such as Japan, South Korea
and Taiwan has resulted in an increase in consumption of wood products per person,
particularly paper products. Its proximity and potential for significant increases in
consumption mean that the Asia Pacific region is likely to be the main market focus for any
expansion of Australia’s forest product industries. Economic developments over the past
decade have resulted in significant changes to trade in wood products in the Asia Pacific
region. Most notably, trade in unprocessed logs has declined as a result of the imposition of
log export bans in Indonesia (since lifted during 1998) and Maaysia, moves to promote vaue
added domestic processing, and increased domestic demand for wood products in traditional
tropical wood supplying countries.

The downturn in economic activity in many of these countries over the past year has caused a
decline in consumption of forest products in the region. Exacerbating the problem has been
the rapid expansion in production capacity for several products including pulp, paper and
medium density fibreboard (MDF). The combination of declining demand and excess
capacity has led to afall in world prices (measured in US dollars) during 1998 for most forest
products. These depressed market conditions are expected to continue through 1999 until
economic activity gradually picks up in the Asia-Pacific region.

In itsrecent review of world forest products markets, the Food and Agriculture Organisation
of the United Nations (FAO) concluded that product prices will not rise significantly in the
period to 2010 (FAO 1999). Many regions have ample or excess wood product manufacturing
capacity. It isonly for the higher grades of timber products that any upward pressure of prices
is foreseen with any price increases restrained by the availability of cheaper wood and non-
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wood substitutes. There is expected to be more in-country processing, with less trade in semi-
processed and commodity grade timber products and more trade in higher-value products.

Australian trade position for forest products markets

The Audtralian market for timber products is strongly influenced by the international market
because Australiaimports or exports most forest products. Australian trade in most forest
products is small in comparison with world trade, and domestic prices are largely determined
by the landed price of imports.

The Asian economic downturn in 1997-98 had rather diverse short-term trade impacts on the
Austraian forest products trade. The fall in demand for forest products in the Asian region in
1997-98 has generaly led to a decline in world prices denominated in US dollars for forest
products. However, relative exchange rate movements meant that prices for imported
softwood timbers into Australia rose while prices for tropical hardwood timbers fell. World
softwood timber prices tend to be set by North American market conditions, but the
weakening Australian dollar, measured against the US dollar, tended to offset any advantage
gained by North American suppliersin the Australian market from lower world prices. On the
other hand, the appreciation of the Australian dollar against the currencies of Australia’s
major Asian hardwood suppliers led to afal in the price of imported tropical timbers within
Austrdia

The volume and value of imports of forest products into Australiarose in 1997-98. The value
of forest products imports in 1997-98 reached $2.71 billion, up from $2.55 billion in 1996-97
(ABARE 1999). Therise largely reflects increases in value and volume of softwood sawn
timber imports. Austraia s strong economy, continued high level of housing activity and
lower world prices for sawnwood contributed to the growth in imports. Plywood imports,
mostly structural plywood from New Zealand and Indonesia, were another major contributor
to the rise in the value of imports. The value and volume of paper product imports also rose,
largely through increases in imports of newsprint and paperboard and industrial packaging
imports

The value of exports of forest products from Australia rose by 13 per cent, or $143 million, to
$1.25 hillion in 1997-98. The main contributor to the rise was a $128 miillion increase in the
value of woodchip exports. Shipments of woodchips, which were aimost solely directed to
Japan, increased 30 per cent in 1997-98. While world woodchip prices, measured in US
dollars declined in 1997-98, Australian exporters to some extent were buffered against the
decline in world prices. Prices in contracts negotiated by Australian exporters to sell
woodchips to Japan are written in Australian dollars, and because the Australian dollar fell
markedly against the US dollar in 1997 and 1998, Australian woodchips were priced
competitively against those from suppliers selling in US dollars. The yen equivaent of the
average Australian woodchip prices in June 1998 was 20 per cent below the US price and 14
per cent below the price from all sources (Ausnewz 1998).

The economic downturn in Asian countries has aso had an impact on export of other forest
products with fals in the volume and value of Australian roundwood, sawntimber and
particleboard exports in 1997-98. Audtralia s net trade position is not expected to improve
during 1998-99.

Sawntimber

Glabal production of sawn hardwood increased from 110 million cubic metresin 1980 to 130
million cubic metresin 1991, but has since declined dightly. The production of sawn
hardwood in Asiais expected to continue to decline, given the decreasing availability of
tropical hardwood logs. However, the Asia Pacific forest products sector is expected to meet
projected consumer demand and, as a result, significant real price increases are not expected.
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Demand is expected to be met through a combination of more efficient use of existing Pacific
Rim timber resources and the establishment of manufacturing capacity to produce
nontraditional products such as MDF, oriented strand board (OSB) and other reconstituted
panels (Johnson 1997).

Australian production of sawn hardwood has declined from a peak of 2.6 million cubic metres
in 1954-55 to 1.32 million cubic metresin 1997-98 (Figure 5.B), largely as a result of reduced
resource availability in native forests and the increased substitution of softwood for traditiona
hardwood sawntimber. Annua sawn hardwood production is expected to fall from current
levels until around 2000, before rising gradually over the next two decades as hardwood
regrowth and possibly some hardwood plantation logs become available for harvesting.
Softwood sawntimber production is aso expected to rise as existing softwood plantations
mature. Audtraliaiis likely to have a small exportable surplus of softwood sawntimber by
2005-06 (Love, Yainshet and Grist 1999).

Figure 5.B: Australian sawnwood production, consumption and trade
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Hardwood sawntimber production in Australia has traditionally been focused on producing
timber for building applications and other structural end uses. Historically, the competition
between softwoods and hardwoods for internal building applications was influenced by the
greater availability and lower price of hardwood sawntimber. Competition from softwoods for
externa applications and other structural end uses was constrained by the natural advantages
of hardwoods, such as strength, durability and resistance to biologica degradation.

However, there have been dramatic fals in softwood production costs, which have been
reflected in lower softwood timber prices, in recent decades — mainly aresult of large
automated softwood mills being commissioned and an increasing softwood resource base.
The average cost of sawntimber produced by a new softwood mill was previously estimated
to be around 10 per cent lower than that for a new hardwood mill producing predominantly
unseasoned sawntimber (Jaakko Poyry 1993). The lower price has enabled softwood
sawntimber to increase its market share of internal building applications where softwood
sawntimber is directly substitutable with hardwood timber.
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More recently, competition from softwood sawntimber has also contributed to a declinein the
market share of hardwood in externa building applications. This has been possible as a result
of the increasing size of the softwood resource and the decline in softwood production costs,
combined with improved processing technologies and treatments for the preservation (for
externa applications) and lamination (for structural uses) of softwoods. These factors have
allowed softwoods to be increasingly substituted for hardwoods in numerous external
building applications, albeit from a small base.

A range of other minor sawntimber products is produced from forests — for example, posts,
stakes, trellising, decking and packing cases. The natural advantages of hardwoods in these
applications have aso been offset by the improved treatments available for the preservation
and lamination of softwoods. Softwoods are increasingly likely to be used as a substitute for
hardwoods in many of these applications.

The competitiveness and increased availability of softwood sawntimber isindicated by the
declining market share of hardwood sawntimber in total domestic sawntimber consumption.
Apparent consumption of hardwood sawntimber was approximately 2.04 million cubic metres
in 1984-85 (or 47 per cent of tota apparent consumption) but only 1.41 million cubic metres
(or 32.0 per cent of total apparent consumption) in 1997-98. Domestic annua production of
softwood and hardwood sawntimber is estimated to have been 2.33 million cubic metres and
1.32 million cubic metres respectively in 1997-98.

The growth in the production of softwood plantation timber has aso resulted in an aimost 50
per cent decline in the volume of timber imports. Other factors contributing to the
replacement of imports of sawntimber have been the dramatic increases in prices of imported
timbers in the mid 1990s, the declining supplies of tropical hardwood sawntimber from South
East Asiaand the increasing availability of native hardwood timbers which have been
processed beyond the rough sawn stage.

Increased use of softwood sawntimber in building applications and other structural end uses
over the medium and longer term is expected to continue — especialy in Western Australia
and Tasmania where hardwood sawntimber consumption still exceeds that of softwood
sawntimber (reflecting the previoudly small softwood resource base). However, in line with
projected increases in the softwood resource base and the consequent rise in the availability of
softwood sawlogs, softwood consumption in these States can be expected to increase.

The impact of substitution awvay from unseasoned hardwoods to lower cost softwoods in
housing construction has been partly offset by hardwood sawmillers diversifying into, and
expanding, markets for kiln dried timber — for example, furniture, flooring, mouldings and
other value added products (Neck, Curtotti and Sar 1996). Many of these applications involve
further processing and the replacement of imported products.

The continuing ability of the hardwood sawmilling industry to maintain profitability and
compete against domestic softwood and imported timbers will depend on the underlying cost
competitiveness of the industry. In addition to the future level of hardwood availability, the
perceived dependability of future access to hardwood resources will affect the level of
investment in the hardwood-based industry which, in turn, will influence the cost
competitiveness of the industry. Increasingly, the focus is likely to be on the production of
appearance grades of timber used in furniture and joinery, to capture the potential higher
returns from the marketing of specific timber species that have distinct natural attributes.
Many of these specific features may be exploited in product markets for furniture, linings,
flooring, architraves, skirtings and seasoned beams.

Itisunlikely that prices for imported timber will rise in the next few years. Weskening
demand in the main consumer markets such as Japan, a continuing high value of the US dollar
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relative to East Asian currencies and slow economic activity in many South East Asian
countries are likely to lead to declining US dollar prices for meranti and other tropical timbers
(Adams and Johnson 1998). Despite the limited potential for price increases, an expected
tightening in the supply of hardwood sawntimber in the Pacific Rim could provide continued
opportunities for the use of high grade hardwoods for appearance purposes and certain
structural applications.

Wood Based Pan€ls

Wood based panels comprise three main product categories — particleboard, MDF and
plywood — and are used in awide range of building, construction and furniture applications.
Tota world consumption of wood based panels increased by around 400 per cent from the
level in 1960 to reach around 148 million cubic metresin 1996. The growth in world
production and consumption of composite wood panels and other engineered wood products
reflects the growing market acceptance and competitiveness of these productsin a diverse
range of end use markets. Plywood is the most important panel produced in the Asia Pecific
region in volume terms, accounting for over 70 per cent of totd pand production of about 30
million cubic metres in 1996. However, in line with decreasing availability of veneer logs,
plywood production in the Asia Pacific region is expected to decline and investment in the
processing capacity of other panel productsis increasing.

Of the wood based panel products currently available, MDF has recorded the strongest market
growth over the past decade. Rapid growth in the consumption of this product since the early
1990s in domestic and international markets is attributed to the widespread application and
growing consumer acceptance of MDF products in building and furniture making.

Tota annual consumption of wood based panelsin Australia exceeded 1.5 million cubic
metres in 1997-98, up from amost 1 million cubic metres in 1985-86. Australia was a net
importer of wood based panel products up to 1994-95, but in 1995-96 and 1996-97 was a
small net exporter. The recent downturn in economic activity in Asia and the subsequent
availability of surplus panel products on world markets resulted in Australia becoming a net
importer again in 1997-98.

In Australia, competition from softwood residues has affected demand for hardwood on two
fronts. as an aternative input into wood based panels and the use of these softwood based
panels as a substitute for hardwood sawntimbers and other residua hardwood products. Use
of residua hardwood roundwood in composite wood based panels has decreased over recent
years with the increasing availability of softwood residue. This has occurred as a result of the
increasing size of the softwood resource, rising mill throughputs and the consequent increase
in the availability of low cost residual softwood roundwood. Users have aso been substituting
composite wood panels for hardwood sawntimbers in internal building applications such as
floors, cellings and walls.

Future opportunities for Australian producers of hardwoods will be assisted by the forecast
reduction in the supply of tropical timbers. An expected tightening in supply of hardwood
timber in the Pacific Rim could aso provide continued opportunities for the use of high-grade
hardwoods in select appearance applications. Australian veneer production for example,
which targets the high value decorative veneer market, is likely to continue to be competitive.
The main factors influencing the ability of these producers to expand their market base are the
future availability and quality of the resource and the price competitiveness of substitute
products such as medium density fibreboard. Limited marketing opportunities exist for new
pand producersin supplying the Audtralian market. Any new producer would need to rdly mainly
on expanding export markets in the Asia Pecific region.



Chapter 5 Timber Industry

Pulp and Paper

Growth in world paper consumption closely follows changes in economic activity.
Consequently, growth in consumption of paper products over the longer term is expected to
be particularly strong in the Asian region. World paper and paperboard consumption has been
projected to increase from the current level of about 280 million tonnes a year to around 394
million tonnes a year by 2010 (FAO 1999). The projected annud rate of growth in world
paper consumption to 2010 (around 2.3 per cent ayear) iswell above projected world
population growth rates (around 1.5 per cent ayear). This reflects growing urbanisation and
the expected increase in demand for paper as world literacy rates continue to rise. However,
growth in paper consumption from 2010 to 2020 is expected to dow dightly, reflecting the
dowdown in economic growth rates in developing countries.

A supply and demand analysis carried out by the FAO suggests that the capacity of the forests
and other sources of fibre will be sufficient to meet demand in the foreseeable future,
although producers in Africa and South Asiawill continue to have to use arange of non-forest
supply sources to meet their needs (FAO 1999). Furthermore, pulp prices will be under
pressure from increased use of recovered/waste paper, particularly in the production of lower

quality paper products.

Australia has been a sgnificant importer of paper products and pulp over this period. This means
that an expanding domestic industry could replace imports to some degree. By world standards,
Audrdian paper manufacturers dready use a high proportion of recycled paper in their fibre
furnish and only limited growth in the use of recycled paper can be expected in line with the rate of
increase in paper consumption.

Australian hardwood pulplogs and woodchips are either used in domestic pulp production or
exported to Japan. In Australia, given the historical shortage of softwood and the abundance
of eucalypt, the domestic pulp and paper industry has used eucaypt pulp instead of softwood
pulps in higher proportions than used elsewhere in the world. With the availability of
softwood pulplog supplies unlikely to increase over the medium term (Love et al. 1999), the
use of eucaypt pulp in these applications will remain high over time.

Australian hardwood pulpwood is aso exported (as woodchips) and is primarily used in the
production of bleached hardwood kraft pulp and, consequently, for high quality printing and
writing papers. Japan is the only significant market for Australia’s woodchip exports,
accounting for over 99 per cent of Australia s hardwood and softwood chip exports in 1997-
98 There has been little growth in Australia' s hardwood woodchip exports in recent years,
with shipments averaging 2.74 million tonnes (dry basis) over the five years to 1997-98.

Paper consumption in Asia has declined over the past year but Japan’s pulp and paper
companies forecast woodchip imports will rise in the medium term once economic activity in
the region recover (lida 1998). To assure future supplies they have been investing in overseas
plantations of eucalyptusin Australia, Chile and other countries in the Pacific Rim regions.
Thus over the life of the RFA, woodchip demand is projected to increase although plantation
wood is expected to form a greater proportion of the overall export market.

The absence of a suitable softwood substitute in the bleached hardwood kraft pul ping process
islikely to result in rising demand for Australian hardwood woodchips and