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Preface 

NSW WESTERN REGIONAL ASSESSMENTS – NANDEWAR 

This report summarises the outcomes of projects undertaken for the Resource and 
Conservation Assessment Council (RACAC)1 as part of the regional assessments of western 
New South Wales. These projects were undertaken within the Nandewar Bioregion.  

RACAC advised the State Government on broad-based land use planning and allocation 
issues. An essential process for the Western Regional Assessments was to identify gaps in 
data information and the best ways in which to proceed with data gathering and evaluation. 
The resources, maps, figures and data sets assist the development of a whole-of-Government 
approach to land use and natural resource management for the Nandewar study area.  

The following project reports are complete and published, and are briefly summarised  
in this publication: 

 NAND01 Landscape Conservation Framework  
 NAND03 Crown Tenure Validation and Mapping 
 NAND04 Geology  
 NAND05 Biodiversity Surrogates (Fauna Analysis) 
 NAND06 Biodiversity Surrogates (Vegetation Mapping) 
 NAND07 Mineral Potential 
 NAND08 Wood Resources 
 NAND10 Local Consequences of Land Use for Biodiversity (Invertebrates) 
 NAND11 Economic and Social Regional Profile 
 NAND12 Development Opportunities 

 
Reference copies of these project reports are available at DIPNR, or download at the 
RACAC web site: www.racac.nsw.gov.au  

The following projects are essentially complete and the final reports being published: 

 NAND13 Regional Impact Analysis  
 NAND09 Aboriginal Culture and Consultation (report only available through 

Aboriginal communities) 
 

The project report NAND02 Conservation Criteria was not available at time of press, and 
may not be completed:  

                                                      
1 Note: RACAC finished its work in 2004. 
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STUDY AREA 

The Nandewar Western Regional Assessment (WRA) Study 
Area occupies about 2.7 million hectares in the north-west 

slopes area of NSW. 
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NAND01 Landscape Conservation Framework 

PROJECT OBJECTIVE/S  

The Landscape Conservation project was undertaken by the Department of Environment and 
Conservation. The project involved a GIS analysis in combination with computer driven 
decision support tools. The project aimed to develop a method by which conservation 
options within the Nandewar WRA study area could be placed within a bioregional context. 
This involved assessing the broad-scale distribution and configuration of biodiversity values 
and conservation priorities across all tenures. 

METHODS 

The project relied on a new modelling approach for predicting how much of a region’s 
biodiversity is likely to persist into the future, given a particular land use scenario. This can 
provide a basis for measuring conservation effectiveness of various land use scenarios, 
which in turn could allow conservation priority to be estimated and mapped.  

KEY RESULTS AND PRODUCTS 

The Nandewar Landscape Conservation project built on earlier applications of the modelling 
approach by utilising more detailed data sources and deriving mapped estimates of current 
vegetation condition and threats to biodiversity persistence. The project developed risk 
layers that map an estimated relative risk (to biodiversity persistence) of land clearing, land 
degradation, logging, firewood collection and invasion of Coolatai grass. 

The modelling employed vegetation communities as a broad surrogate for the spatial 
distribution of biodiversity across the region. Future condition of vegetation was predicted as 
a function of current condition, land use, and likelihood of exposure to threatening processes. 
An effective habitat area was calculated for all surrogate units to account for spatial 
configuration (effects of fragmentation). The conservation status of the landscape in terms of 
these biodiversity surrogates could then be determined and mapped, and preliminary 
landscape conservation priorities developed and displayed (sample maps only). 
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NAND02 Conservation Criteria 
 

The various Nandewar assessment projects identified conservation, cultural heritage, and 
social and economic values of the bioregion. To assist decision-making and options 
development, the Conservation Criteria project aimed to identify and develop criteria for 
protecting and enhancing natural values (including biodiversity) and cultural values of the 
region. 

The Conservation Criteria project report was not finalised at time of press. No results are 
available. 
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NAND03 Crown tenure validation and 
mapping 

PROJECT OBJECTIVES  

To provide certainty when making decisions on public land, it is necessary to first identify 
all public lands in the region and confirm its status (i.e. where it is, and what type of reserve, 
leasehold, or licences may apply).  The next step is to ensure that the information about each 
block of public land is current and that the boundaries are accurate. 

The Crown tenure validation and mapping project sought to distinguish between ‘negotiable’ 
Crown land and ‘non-negotiable’ Crown land.  ‘Negotiable’ Crown land is areas of land that 
may be considered for a change in tenure from its current status (e.g. Crown reserve) to 
another classification of Crown land (e.g. national park).   

‘Non-negotiable’ Crown land is land that has some form of title or agreement that prevents a 
change of tenure (e.g. perpetual lease).  In other regional assessments on the coast and in the 
Brigalow Belt South bioregion, the primary reason for considering a change in classification 
of Crown tenure has been to provide greater protection for conservation values present on 
the land.  In some cases, a change in classification may assist Aboriginal communities to be 
more involved in day-to-day management of land. 

METHODS  

After the information for each area of Crown land was validated, it was captured in a spatial 
data layer for use in developing options for management of conservation, economic, cultural 
and social values in the region.  Three major components were combined to make the Crown 
land spatial data layer: 

 Crown land layer; 
 National parks estate layer; and  
 State forest estate layer. 

KEY RESULTS AND PRODUCTS 

The three layers were checked for discrepancies in common boundaries and combined to form a 
comprehensive Crown tenure layer for the Nandewar WRA.
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NAND04 Geology integration and upgrade 

PROJECT OBJECTIVE(S) 

The Geology Integration and Upgrade project for the Nandewar study, was implemented by 
the NSW Department of Mineral Resources, Geological Survey of New South Wales 
Branch. The aim was to significantly, and rapidly, improve the existing geological mapping. 
The objective was to prepare an integrated and upgraded geological dataset for use in 
scientific and resource assessments and as natural heritage information.  

METHODS 

The project was implemented in two phases: 

 Phase One required the assembly and integration of immediately available digital 
geoscience mapping data across the study area. This allowed early release of existing 
information as a composite working dataset. No new data was generated during this 
phase. Some source data was over thirty years old and quality varied.    

 Phase Two encompassed the rapid upgrading of geological mapping using the best 
available remote-sensed and supporting datasets. This phase built on the geological 
understanding in existing maps supplemented by information derived from newer 
geological publications, reports and theses. The major advance in geological 
information derived from the interpretation of remote-sensed data comprising high-
resolution geophysics (magnetics and radiometrics), Landsat 7 satellite data, and digital 
terrain data.  

Comparison of existing geological information with remote-sensed data allowed on-screen 
mapping and revision of the geology. Interpretations were validated using existing data (for 
example maps, drillhole databases, and geoscience observation sites). A small amount of 
field reconnaissance was undertaken. In addition, the whole rock geochemistry was 
determined for several samples collected during this project. 
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KEY RESULTS AND PRODUCTS 

The key product is a new, internally consistent interpretation of the surface geology. This 
interpretation exists as digital spatial data of geological units. Attribute tables in these 
datasets allow many different types of data inquiry. The full report describes the data 
produced and summarises the geology of the Nandewar study.  

The geology mapping upgrade project has resulted in: 

 a seamless, internally consistent geological dataset 
 a seamless bedrock geology interpretation 
 correlation and simplification of names of widespread geological units 
 an improved understanding for the development of the Werrie Basin and Ashford Coal 

Measures 
 new insights into the age relations and geochemistry for Tertiary volcanic rocks in the 

New England area 
 recognition of mappable variation (geophysical and lithological) within the Wandsworth 

Volcanic Group 
 significant changes to the extent of accretionary complex units within the Central Block 
 identification of previously unrecognised igneous intrusions. 

 
The maps and datasets should be useful for many aspects of natural resource assessment and 
modelling, for improved geological understanding and for mineral potential studies.  
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NAND05 Biodiversity surrogates: vertebrate 
fauna 

PROJECT OBJECTIVES  

The vertebrate fauna survey and analysis project was undertaken by the Department of 
Environment and Conservation.  

The main objectives were to: 

 complete the systematic survey of terrestrial vertebrates across all major tenures and 
habitats of the Nandewar WRA Region; 

 develop a list of vertebrate species of conservation significance for the Nandewar WRA 
Region; and 

 produce a map of recommended vertebrate key habitats and corridors for Nandewar by 
refining the “North-West Slopes Interim Key Habitats & Corridors”.  

METHODS 

Systematic Surveys 

Five hundred ninety three existing survey site records (fauna) were collated for the region, 
with 323 of these being full systematic sites. For the Nandewar study, an additional 98 
systematic and 27 opportunistic field surveys were completed. The vertebrate groups 
covered by systematic survey were reptiles, nocturnal birds, diurnal birds, arboreal 
mammals, bats and small ground mammals.  

Species of conservation significance 

The rationale for identifying vertebrates of conservation significance is presented in the full 
report. A listing of those species considered regionally extinct, those likely to be extinct, or 
those approaching extinction is also included.  
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Vertebrate key habitats and corridors 

Disparate fauna information; such as point localities of species and habitats, field knowledge 
and environmental information including vegetation mapping and soil fertility; was 
integrated into a unified output that can be used as a regional planning tool for fauna 
conservation. 

KEY RESULTS AND PRODUCTS 

The region is considered to support 450 native terrestrial vertebrate species comprised of 
frogs (33 spp), turtles (4 spp), lizards (64 spp), snakes (23 spp), diurnal birds (262 spp), 
nocturnal birds (11 spp), arboreal mammals (9 spp), large ground mammals (11 spp), small 
ground mammals (9 spp) and bats (24 spp). 

One hundred twenty four species were identified as being of conservation significance, or 
28% of the terrestrial vertebrate fauna. 

The region is characterised by the extinction and ongoing decline of many species of 
vertebrate fauna. Seventeen species are known or considered to be regionally extinct. The 
ground mammal fauna has suffered a regional collapse, with 14 of the original 34 species 
known or considered to be regionally extinct, and 12 species considered to be of 
conservation significance. Many of the species in decline were dependent on the grassy box 
woodlands that have been substantially cleared in the region. A high proportion of these 
species are also ground-dwelling and ground-foraging species susceptible to alteration of the 
ground layer and predation by feral predators. 

Nandewar is a stronghold for the conservation of many species of threatened declining 
woodland birds, including the turquoise parrot, brown treecreeper, speckled warbler, 
diamond firetail, hooded robin, black-chinned honeyeater and regent honeyeater. The 
remnant box – ironbark woodlands are a key resource for many of these species. The 
Nandewar WRA surveys have defined the bat community of the region for the first time, 
with 24 species identified to occur in the region. Nine of these species are threatened and 
four are considered regionally significant.  

The integrated network of key fauna habitats and corridors is the first regional-scale fauna 
planning system proposed in Nandewar. The key habitats include “reservoirs” for 
conservation of fauna populations and for maintenance of ecological processes. These are 
typically the largest, most intact blocks of habitat – the source areas most likely needed for 
conservation and restoration of the regional fauna. The corridors mapped in Nandewar 
represent the first regional strategy to retain and restore the natural connectivity required for 
fauna conservation. 
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NAND06 Biodiversity surrogates: vegetation 

PROJECT OBJECTIVES  

The native vegetation mapping and survey project was undertaken by the Department of 
Environment and Conservation in the Nandewar Western Regional Assessment (WRA) 
Study Area, which occupies about 2.7 million hectares in the north-west slopes area of NSW. 

The major objectives were to: 

 produce a mapped coverage of the current extent of native vegetation in Nandewar 
using aerial photograph interpretation (API), full-floristic survey data and agreed 
modelling techniques; 

 produce a mapped coverage of predicted vegetation in Nandewar using full-floristic 
survey data and agreed modelling techniques; 

 fill gaps in the distributional knowledge of plants of conservation significance in 
Nandewar through compilation of existing data; and 

 provide vegetation coverages, maps and point locality data for incorporation into the 
Landscape Conservation project and options development phases of the Nandewar 
WRA. 

METHODS  

Completion of the final vegetation map required five separate tasks: 

1. aerial photographic interpretation (API), in which vegetation patterns were delineated 
and defined across the landscape; 

2. flora survey, in which botanical information was collected at numerous plots across the 
landscape (about 700 plots were sampled for the WRA, and 2 200 were available from 
previous work); 

3. derivation of vegetation communities, achieved through statistical analysis of botanical 
plot data; 

4. derivation of a probability surface for each community, undertaken by modelling its plot 
data against various environmental surfaces, then constrained by API; and 

5. integration of constrained models into a final composite vegetation map (extant and 
predicted). 
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KEY RESULTS AND PRODUCTS 

Key outputs of this project include a database of native flora, a map showing the current and 
predicted distribution of native vegetation communities, a profile of each community, and an 
overview of conservation and reservation status of each community at the landscape level. 
Final maps should be used with some caution at the local scale. 

Over 1 600 native and 370 exotic taxa were recorded from 2 908 flora plots in Nandewar. 
White box (Eucalyptus albens) and white cypress pine (Callitris glaucophylla) were 
commonly recorded, and are regarded as the signature canopy species for the region. 

A total of 113 vegetation communities were derived from plot data, then described and 
mapped across Nandewar. They include several widespread ironbark types, stringybark 
types, and box-gum types, and various restricted types including rainforest, shrubland and 
spinifex woodland. Native vegetation occupies just over one million hectares, or 38% of the 
total study area (including areas assessed in previous CRAs and WRAs). The remaining area 
has been cleared largely for grazing, with some cropping on the major river flats. 

Of the 113 communities described, 23 are closely related to one of eight endangered 
ecological communities (EECs) listed under the Threatened Species Conservation Act 1995 
(TSC Act) at the time of writing. These are referred to as ‘potential EECs’, and include some 
of the box-gum and dry rainforest units. An additional 19 communities are considered 
regionally uncommon, based on their restricted range, uniqueness or perceived habitat value. 

Compared to other areas of NSW, a relatively small proportion of the Nandewar WRA Study 
Area is included in the formal reserve system, with 15 reserves occupying 2.6% of the area. 
However, this includes parks and reserves that have already been assessed in previous CRAs 
and BBS WRA. When these previously reserved areas are excluded, formal reserves in 
Nandewar cover just 0.9% of the total area.  

One third of native vegetation communities in the whole of the Nandewar Study Area do not 
occur in the reserve system, including 11 potential EECs and 11 regionally uncommon types. 
These communities are represented to a limited extent on other types of public land (e.g. 
Crown reserve and State forest), where formal or informal reservation is possible in the near 
term. However, major conservation initiatives will need to focus on freehold land, and to a 
lesser extent Crown leasehold land, which contain well over 80% of the native vegetation in 
Nandewar.  
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NAND07 Assessment of mineral and 
petroleum resources and potential 

PROJECT OBJECTIVE 

The Mineral and Petroleum Resources and Potential project for the Nandewar study area was 
completed by the Geological Survey of New South Wales Branch of the New South Wales 
Department of Mineral Resources. The objective of the project was to provide an up-to-date 
assessment of the mineral and petroleum resources and potential of the Nandewar study area 
to guide and assist land use planning and natural resource management. 

METHOD 

The project was conducted largely as an analytical and interpretive review integrated with 
new information gained through the ‘Geology – Integration and Upgrade’ mapping project 
(NAND04). The project used the best available expert advice to assess mineral and 
petroleum resource potential together with open-file exploration industry data.  

The assessment required the assembly and integration of large amounts of data and 
information, and its critical assessment through a number of established resource assessment 
procedures. 

KEY RESULTS AND PRODUCTS 

Mining and exploration have made a major contribution to the economy of the Nandewar 
study area. Many of the towns and settlements have origins related to past mining. Mining of 
a wide range of commodities continues throughout the area and provides many of the raw 
materials used in the construction, agriculture and the gemstone industry.  

The area has a long history of gold, tin, sapphire, diamond, coal, asbestos, diatomite and 
limestone mining. From 1852 (the time of the first gold rush in the area) to 2003, the historic 
production value for various mineral commodities in the Nandewar study area was 
approximately $2.24 billion. The average annual monetary value of recent production from 
the Nandewar study area was approximately $15.8 million. Of this, $13.6 million was 
derived from industrial minerals (limestone, sapphire, diatomite, zeolite, diamond, 
serpentinite, rhodonite, jade) and $2.2 million was from construction materials.  
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From 1964 to 2003, exploration has mainly focused on gold, diamond, limestone, sapphire, 
coal, molybdenum, tungsten, copper, diatomite, magnesium, and kaolin. Potentially 
significant new projects include magnesium processed from tailings at the former Woodsreef 
Asbestos Mine, and coal near Murrurundi, Werris Creek and Ashford. Annual exploration 
expenditure within the Nandewar study area has averaged about A$2 million (2003) over the 
last ten years.  

The results of the resource potential analysis are set out in Chapter 7 (Resource Potential) of 
the full report, where the occurrence, distribution and potential of 23 deposit styles within 
the Nandewar study area are discussed. The commodities are grouped into the following 
categories:  

 coal and petroleum 
 industrial minerals and construction materials 
 metallic mineral 

 
Tract maps for each of the 23 deposit styles have been combined (Weighted Composite and 
Cumulative Mineral and Petroleum Potential) in Figures 7-DD and 7-EE of the full report. 
The weighted mineral potential data indicates that areas of highest potential are scattered 
widely in the Nandewar study area. They include: 

   the Ashford, Werris Creek and Murrurundi areas (coal) 
   the Nandewar Range area (petroleum and coal seam methane) 
   the Barraba area (diatomite, magnesium and gold) 
   the Attunga area (base and precious metals and limestone) 
   the Werris Creek area (zeolite, gold and silver) 
   the Bingara area (gold and diamond) 
   the Inverell area (diamond, tin, sapphire and kaolin) 
   construction materials adjacent to major roads 
   gold in a narrow elongated zone through the middle of the Nandewar study area 
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NAND08 Wood resources (set of projects) 
 
 

INTRODUCTION TO THE WOOD RESOURCES PROJECTS 

This project was managed by State Forests of NSW (Department of Primary Industries) to 
provide information on timber resources on State Forests in the Nandewar region. The 
project estimated the timber volume currently on the forests and likely future tree and forest 
growth under potential management scenarios.  

Supporting information included the assessment of various constraints and influences on 
timber availability, including: 

 environmental and regulatory constraints (for example rocky and steep areas, habitat 
protection and streamside buffers); and 

 economic constraints (for example accessibility). 
 

METHODS 

Specialist field crews collected information about tree dimensions from forest measurement 
and research plots. Some plots were measured once only and provided information on 
current standing timber volume. Other plots had been measured over long periods and 
provided ongoing information on forest and tree growth over time under various 
management activities.  

Field information was analysed to estimate timber volumes and growth. The project used 
computer based models and the experience of field foresters to determine sustainable yields 
under various scenarios. 

There were seven wood resources sub-projects in total. These are summarised on the 
next few pages. 
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1. Tree Defect and Recovery 

PROJECT OBJECTIVES 

The objective of the tree defect and recovery study was to quantify the relationship between 
estimated standing product volume and actual recoverable product volume. 

METHODS 

A sample of 67 trees was selected from both strategic inventory plots (long-term plots) and 
supplementary temporary plots within the Nandewar bioregion. All trees were assessed using 
standard inventory procedures. The selected trees were felled and then assessed for 
recoverable log products using log specification rules and measurement protocols. 

KEY RESULTS 

Results indicate that there was no significant difference between the predicted volume 
(before the tree was felled) and recovered volume (the log products that could be recovered 
after the tree after it was felled). Consequently, a recovery factor of 1.0 was recommended. 
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2. Net Harvest Area Modifier 

PROJECT OBJECTIVES 

The Net Harvest Area Modifier reduces the mapped spatial area harvested in a modelled 
harvesting event.  It accounts for areas that are not harvested for operational reasons yet were 
predicted to be harvestable.  

The objectives of the Net Harvest Area Modifier project were: 

 to quantify the unmappable non harvest areas generated from a selection of 
compartments; and  

 to produce a net harvest area modifier equation that can be spatially applied. 

METHOD 

The modifier function/model was developed based on a sample of 18 compartments, logged 
in the period 1999-2003.  All the compartments were mapped. The areas that were not 
harvested were identified in addition to the reason for them not being harvested. 

Seventeen of the eighteen harvested compartments were sampled using Aerial Photographic 
Interpretation (API).  The remaining compartment was checked in the field using a Global 
Positioning System (GPS).  This compartment was Compartment 613, Courallie SF, and was 
sampled to provide the most recent harvest conditions. 

A modifier function is applied to the Wood Resources Net Harvest Area and is calculated 
using current non-harvestable exclusion boundaries (stream exclusion zones, Flora Reserves, 
Forest Management Zones). 

KEY RESULTS AND PRODUCTS 

The Net Harvest Area Modifier dataset demonstrated that, of the area in the study 
compartments thought to be available for harvesting, only 46.5 percent was actually 
harvested.  Table A (next page) shows that slope preclusion has the largest impact on the Net 
Loggable Area. 
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TABLE A 

Net Loggable Area 

Harvest Code Area (Ha) % of Net Loggable Area 

Rock 99.5 4.3% 

Harvested 1,068.4 46.5% 

Slope preclusion 1,130.9 49.2% 

 
 
 
 
 

3. Strategic Inventory 

PROJECT OBJECTIVES 

The objectives of the strategic inventory were to: 

 provide estimates at the stratum level of total timber volume and timber volume by 
quality class with associated confidence limits 

 provide data for the prediction of long term wood supply. 

METHODS 

The definition of the population to be sampled is the net mapped area of State Forest within 
the Nandewar bioregion. The sample was post-stratified based on two major slope categories 
(greater and less than ten degrees). The population was sampled using proportional 
allocation with a systematic grid layout of one plot per 500 hectares. At each plot point a 
number of standard mensuration parameters were recorded. Standing inventory data were 
processed using MARVL V3 software. 

KEY RESULTS 

Results indicate that accuracy targets (30% of probable limits of error [PLE] for total stem 
volume) were met and precision of high quality timber was acceptable by stratum.  Stratum 
level estimates of total timber volume and timber volume by quality class are provided in 
Table A. 
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Strategic inventory data are passed to the yield simulator in the form of a tree list. The yield 
simulator calculates future yields for sustainable yield analysis. 

These estimates also include the probable limits of error (PLE) and the coefficient of 
variation (CV) for total stem volume. The coefficient of variation is a useful statistic for 
indicating the inherent level of variation by removing the influence of sample size. A stratum 
with a high coefficient of variation implies that a proportionally greater amount of sampling 
effort would be required to obtain a specified precision (eg 30% PLE).  The coefficient of 
variation for products is always much greater than that for total stem volume (cypress high 
quality product of approximately 100% greater, ironbark high quality product of 
approximately 300% greater). 

Table A also shows the PLE for cypress high quality volume (m3ha-1) as 51% and 38% 
respectively for stratum 1 and 2. This provides a reasonable level of confidence in the 
results. Whereas a PLE of 101% and 216% respectively for ironbark high quality product 
(m3 per ha) stratum 1 and 2 does not provide a high level of confidence in volume statistics.  

 

TABLE A 

Volume statistics by stratum 

Stratum Area (ha) Total stem volume (m3ha-1) Cypress HQ volume 
(m3ha-1) 

Ironbark HQ 
volume (m3ha-1) 

  Mean PLE CV Mean PLE Mean PLE 

1 14 891 64.2 24% 64% 10.8 51% 0.6 101% 

2   8 620 84.7 20% 34% 22.2 38% 0.3 216% 

Population 23 511 71.7 15% 53% 15.0 27% 0.5   90% 

 

The high PLE for ironbark reflects on its insignificance in the region and indicates that 
considerably more plots are required to improve confidence in volume statistics and even 
considerably more plots may not greatly improve confidence in the result (due to the 
influence that zero volume observations have on the variability). 
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4. Aerial Photographic Interpretation Report 

PROJECT OBJECTIVES 

The aerial photo interpretation project is part of the Nandewar wood resources project.  The 
project mapped species and their associations within Nandewar State forests to Research 
Note 17 standards (forest type standards used by State Forests of NSW).  Forest structure 
mapping was also undertaken. 

This project had two major aims: 

1. To provide essential floristic mapping to identify commercial and non-commercial 
forest types.  Research Note 17 forest type mapping was used for this purpose. 

2. To attempt forest structure mapping. Forest structure mapping has two potential 
purposes:  
• wood resource modelling if time permits, and  
• planning forest operations and management activities. 

METHODS 

Wood resource assessment is underpinned by two sets of data.  One set of data is derived 
from forest mensuration (i.e. measurement), which leads to estimates of timber volume per 
hectare and the modelling of growth over time.  The other major data set is spatial data that 
provides the areas to which the mensuration-derived estimates are applied. 

The Nandewar bioregion was poorly serviced by spatial data describing the nature of the 
forest.  In order to provide this essential data an aerial photograph interpretation project was 
initiated.  

This aerial photo interpretation project is one of the first large projects in Australia to utilise 
digital photogrammetry and the resulting three-dimensional digital stereo images.  This 
enabled a number of tasks to be performed without additional photogrammetry and different 
mapping tasks to be performed simultaneously in separate locations using copies of the data 
sets.  On-screen interpretation using three-dimensional models is a more efficient method for 
undertaking aerial photo interpretation. 

The report details the methods and results of the aerial photo interpretation project. 
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KEY RESULTS AND PRODUCTS 

The major contribution of this API project to the wood resources project has been the 
provision of explicit spatial data essential for defining commercial and non-commercial 
forest. 

Results indicate that effective separation of forest types was achieved, with the exception of 
dominant white cypress pine versus mixed white cypress pine and ironbark.   

The Research Note 17 forest typing appears to have achieved a good separation of species 
and associations.  The exception is distinguishing white cypress pine dominant versus white 
cypress pine mixed with ironbark, which for wood resource purposes can be considered the 
same.  The amalgamation of RN17 types into five western region assessment types also 
demonstrates a good broad level of floristic classification. 

Forest structure mapping appears to have achieved stratification into six broad strata.  The 
information provided by the API can be used not only in strategic inventory, but also in 
assisting many operational tasks. 
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5. Biometrics Report 

PROJECT OBJECTIVES 

The biometrics component of the project includes the development of a model to predict 
forest growth.  The proposed growth model has five objectives:  

 To collate and validate appropriate State Forests of New South Wales (SFNSW) 
repeated measurement data sets for western species into accessible format functions 
essential for formulating a growth model. These data sets were the permanent growth 
plots and continuous forest inventories described in section 1.2 of the report. 

 To develop and test growth increment functions essential for building a growth model. 
Chapter 1 of the report describes the development of an individual-tree growth (basal 
area increment) prediction model.  

 To develop and test mortality and recruitment functions for a growth model. Chapters 2 
and 3 describe the development of individual mortality and recruitment. 

 To refine and test taper and volume functions for key commercial species. Little 
variation to tree taper within the bioregion was found and a refinement of the taper and 
volume functions was therefore not required. 

 To combine key growth functions into a system of models (growth model) that can 
predict future tree or stand variables suitable for predicting future management options 
for these forests.  

METHODS 

Data from State Forests Permanent Growth Plot (PGP) System and Continuous Forest 
Inventory  (CFI) system were used to develop a set of equations for four species groups 
based on a combination of individual tree and stand parameters.  Due to limited data for 
some species (most species had less than 100 tree observations) there was a need to 
amalgamate some species into groups. White cypress pine had sufficient data and was 
modelled separately. 

The same growth plots were used to develop a model to predict the number of stems 
reaching a threshold diameter of 10cm at breast height (1.3 m) above the ground.  Again, 
due to limited data (only 424 plot measurements available) a single model was fitted for all 
forest types.  This model consisted of two parts, a logistic function to predict the likelihood 
of recruitment to occur and an equation to predict the amount of recruitment.  

These growth plots were again used to develop a logistic function to predict mortality of 
individual trees based on a combination of individual tree and stand parameters.  Due to 
limited data (only 650 dead trees out of over 15 500 trees), four models (representing the 
species groups used for modelling diameter growth) were fitted for all species in the 
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Bioregion.  These models were based on the probability of survival to give the likelihood of 
mortality for a given tree.  Important (commercial) species groups (white cypress pine and 
ironbark) were fitted with individual models. 

KEY RESULTS AND PRODUCTS 

After testing, the models were used to predict growth in diameter across a wide range of tree 
sizes, stand conditions and site productivity classes in the Nandewar Bioregion of Western 
New South Wales. 

It should be noted that the models developed for this study are not the only possible models 
for modelling growth.  

The recruitment model is expected to reliably predict recruitment across a wide range of 
forest types and stand conditions typical of the Nandewar Bioregion of Western New South 
Wales. 

The mortality models reliably predict mortality within a wide range of species groups and 
stand conditions in the Nandewar Bioregion of Western New South Wales.  Apart from the 
models for white cypress pine and ironbark, the models for the other two species groups 
based on a broad database for many species (shade tolerant and intolerant) are not expected 
to be the best for a given species. 
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6. Native Forest Growth and Yield Simulator 
Report 

PROJECT OBJECTIVES  

The growth and silvicultural management of Cypress Pine and Ironbark forests in Western 
New South Wales was modelled using the Native Forest Growth and Yield Simulator.  This 
computer model generates the expected long term per hectare yields of commercial log 
products under different silvicultural management options.  

The Native Forest Growth and Yield Simulator Report outlines the structure of the 
simulation models, and details the inputs, process and outputs. 

The Native Forest Growth and Yield Simulator models the forest dynamics and silvicultural 
management of Cypress Pine and Ironbark forests in Western New South Wales.  The 
simulator produces: 

 the expected long term per hectare yield of commercial log products and  
 the status of the standing resource (growing stock).  

 

This provides the quantitative link between tree and stand data collected in field inventories 
and the forecast of future wood supply. 

METHOD 

Tree and stand data collected in the Strategic Inventory provides the initial description of the 
Nandewar Bioregion State Forest resource.  The model simulates tree growth (tree diameter 
and stand basal area growth), natural tree mortality, the recruitment of new trees and 
selective harvesting operations (thinning, releasing) for each inventory plot within each 
stratum over the nominated planning horizon (200 years).  The simulator then combines the 
potential yields of each inventory plot to produce average stratum level yield tables.  The 
yield tables comprise the expected harvest yield per hectare and the state of the retained 
forest each year. 

KEY RESULTS AND PRODUCTS 

The yield tables report the forecast of potential harvest yield per hectare and the state of the 
retained forest each year. 
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Since the native forest resource has an uneven-aged forest structure, the harvesting 
operations and associated yields are defined in terms of time from present, not tree age.  The 
growth and yield simulation model generates a suite of time-dependent yield tables for each 
stratum each reflecting a progressively longer initial delay period before a harvest is 
conducted.  The yield table options produced enable more effective regulation of wood 
supply by the harvest scheduling model.  A range of silvicultural regimes representing 
current management practices are modelled.  These vary in terms of the type of operations 
conducted and the operation prescriptions including minimum return time, economic volume 
extracted, pre-harvest and retained basal area and log products removed. 

The stratum level yield tables and net harvest area for each stratum are inputs into the yield 
scheduling model.  The yield scheduler optimises the scheduling of harvesting operations 
across the forest to maximise the sustainable volume of commercial merchantable wood 
products (forecast wood supply) from the forest resource within specified harvest regulation 
& allocation constraints. 
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7. Native Forest Yield Scheduling Report 

PROJECT OBJECTIVE 

The objective of the Yield Scheduling project was to generate long-term wood supply 
forecasts from State Forest in the Nandewar Bioregion.  The yield scheduling model 
optimises the location and timing of harvesting among strata and geographic locations, to 
maximise wood production of required log grades and species from the whole forest estate. 

METHODS 

The strategic yield scheduler (highlighted as grey in diagram below) integrates the 
information on the State Forest resource area and expected unit yields as calculated by the 
Yield Simulator, wood supply commitments, and strategic management objectives. The 
information is processed using Woodstock (Remsoft Inc.), a commercial harvest scheduling 
model. 
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KEY RESULTS AND PRODUCTS 

Woodstock is a commercial yield scheduling model that is used to forecast future wood-
flows.  The model was structured to determine the maximum sustainable volume of high 
quality White Cypress sawlog from the estate over a 200 year planning horizon. 

The Native Forest Yield Scheduler allows the user to model the impact of the following 
factors on future wood supply: 

 environmental considerations (e.g. Threatened Species Licence area exclusions); 
 silvicultural prescriptions 
 wood production commitments to industry 
 management objectives (maximise wood productivity of high quality sawlogs) 
 management constraints, wood production must be regulated to represent operation 

logistics) 
 varying conservation reserve designs. 

 

The forecast long-term sustainable volume of high quality White Cypress Pine sawlog is 
dependent on the final combination of these factors. 
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NSW WESTERN REGIONAL ASSESSMENTS – NANDEWAR REPORT SUMMARIES 

NAND09 Aboriginal Culture and Consultation 
Archaeological Landform Analysis 

 

PROJECT OBJECTIVES  

This report details the results of a project to analyse the relationships between Aboriginal 
cultural heritage values and landforms represented in Nandewar. Aboriginal sites have been 
recorded in all landforms found in the area. 

The main objectives of the project were to: 

 Collate information on the location of Aboriginal places of cultural heritage 
significance. 

 Determine the major landform types in the four provinces within the Nandewar 
bioregion. 

 Prepare a ‘matrix’ that describes the distribution of various site types / places of 
Aboriginal cultural heritage significance in relation to landform types. 

 Conduct ground truthing and site surveys with community members to improve and 
check the matrix, and to increase knowledge of places and sites. 

METHOD 

Part of the Archaeological Landform Analysis project aimed to identify relationships 
between cultural and natural values from information on more than 700 Aboriginal sites 
recorded in Nandewar (including about 50 new surveys undertaken for this project) and to 
develop a matrix (or model) to define sites by landform. The Nandewar project also involved 
a process of consultation between representatives of Aboriginal communities in Nandewar 
and representatives of several State Government agencies. Community opinions about 
Aboriginal heritage management were discussed. The project manager acknowledged and 
supported the community’s demands to have greater control of information and decision 
making involving Aboriginal interests. Full methods and results are described in the project 
report (available with permission of Aboriginal Communities). 
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KEY RESULTS  

The study concluded that Nandewar forms part of a cultural boundary between people in 
southeast Australia and the people further west. The boundary is reflected in a composite of 
ritual sites located along the south-east and north west boundaries of Nandewar. However, 
rather than a division between cultures, this boundary exhibits an enhanced complexity of 
sites incorporating aspects from different regions. These sites represent a focus for cultural 
exchange and trade as well as social interaction and extension.  

Other conclusions of the report include: 

 Evidence; in the form of stone tools, scarred trees, grinding grooves, stone arrangements 
and art sites; has been recorded in virtually every landscape investigated in Nandewar. 
Clearly, the ‘old people’ occupied and utilised every landform represented. 

 Evidence of the period immediately following British settlement is common in the study 
area. History records a very violent, but relatively brief period of conflict after British 
settlement (Myall Creek Massacre, Bonshaw Massacre) leading to the Aboriginal 
people’s traditional lives being disrupted irrevocably.  

 The modern community places a very high value on locations where their ancestors 
from the last few generations lived. Missions, camps, and settlements (Borah Crossing, 
Pindaroi Station, Nucoorima, Walhallah, etc.), many now abandoned, are the birthplaces 
of many Elders in the modern community and are the source of many modern traditions.  

 
A number of issues were highlighted during the study. These were reported as 
recommendations for additional and/or follow-up work, including recommendations for: 

 Support for local communities to more effectively manage known sites and control site 
information through locally managed sites registers and Elders groups responsible for 
decision making on sites management issues.  

 A program to assess and effectively manage the most significant heritage sites in the 
study area.  

 A program of continuing liaison with private landowners who own properties with 
Aboriginal heritage sites. 

 Development of a regional archaeological study strategy that enhances community 
awareness of local heritage.  

 Support for focused archaeological studies on flaked glass artefacts and relationships 
between different bora grounds.  

 

Final Report: The detailed report from this project will only be available on an individual 
basis through the local Aboriginal communities. 
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NSW WESTERN REGIONAL ASSESSMENTS – NANDEWAR PROJECT SUMMARIES 

NAND10 Local consequences of land use for 
biodiversity in the Nandewar WRA 

PROJECT OBJECTIVES  

Alongside the surveys of native vegetation and soil condition comes a requirement to 
measure the health and sustainability of arable, grazing and farm-forestry land units that 
often have degraded or low value native vegetation. Invertebrates have the potential to be 
effective biological indicators of the status and value of these habitats because they are 
diverse, abundant and are key system drivers.  

The core objectives were to determine:  

 biodiversity changes associated with land use in the Nandewar bioregion;  
 the scale at which these changes are most relevant;  
 where such information can contribute to conservation and production benefits; and  
 the value proposition for invertebrate biodiversity measures within regional 

assessments. 

METHODS 

In Spring 2003 the biotrack® system was used to assess ground-active invertebrates on sites 
grouped in ten clusters spread strategically through the bioregion.  The higher taxa and ant 
morphospecies composition of invertebrates found in remnant native vegetation were 
compared with nearby sites under grazing or arable land use.  This helped to determine the 
consequence of land use for biodiversity within and between land tenures across the 
bioregion.   

KEY RESULTS  

The sampling design generated a large dataset; with over 110, 000 specimens, more than 30 
higher taxa and 92 ant morphospecies; delivering the capacity to address the project 
objectives.  The project was able to detect and report biodiversity difference between 
geology, land use within a geological stratum, geography (clusters), land use within clusters, 
properties within clusters and even paddocks within properties.  Analyses demonstrated that, 
at a local scale, all habitats contribute to biodiversity, as measured by invertebrates collected 
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in pitfall traps.  Even when a habitat, such as a grazed paddock, was highly modified, that 
unit could contribute up to 50% of the ant morphospecies found in the neighbourhood, or 
cluster.  In other words, remnant vegetation may not be the ultimate source of biodiversity in 
highly modified landscapes.  Detectable differences at the paddock scale create opportunities 
to determine the consequences of land management strategies and local management tactics 
for biodiversity value.   

The real benefit of invertebrate biodiversity surveys, as a compliment to the traditional 
resource measures, is that they provide information at a scale relevant to individual land 
managers.  Farmers, foresters, resource and conservation managers can track biodiversity 
value, and the impact of management, at the scale of their paddock, compartments, 
vegetation remnants and properties.   
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NSW WESTERN REGIONAL ASSESSMENTS – NANDEWAR PROJECT SUMMARIES 

NAND11 Economic and Social Regional 
Profile  

PROJECT OBJECTIVES AND METHODS 

The specific objectives of the study were to: 

 scope existing data and information, identifying existing social and economic data that 
has, or is being generated as part of work already being undertaken in the region; and 

 develop a Regional Profile from this and other available information to include: 
• an economic profile, including understanding of the land and resource use in the 

region 
• a social profile, which together with the economic profile will provide a general 

understanding of the Region’s dynamics and characteristics 
• profile of the main industries of the region, including forest based, agricultural and 

other industries 
• projections of the likely future trajectories of key social/economic variables to 

provide the information for a ‘base case’ analysis in a dynamic framework. 
1.2 Approach and Method 

The principle method used in preparing this Economic and Social Regional Profile was a 
desk based review of previous research and collection of secondary information. Secondary 
information was sought from government agencies, industry and Local Aboriginal Land 
Councils (LALC), to build the economic and social profile for the Region. Important sources 
of information included: 

 reports completed as part of Regional Vegetation Management Plans, Water Sharing 
Plans, Catchment Blue Prints 

 state and local government web sites 
 local government strategic plans, annual reports, and state of the environment reports 
 telephone interviews with local tourism operators, local governments, state government 

agencies, and visitor centres (Appendix A of the full report contains the list of persons 
contacted during the study). 

 
The study involved ongoing liaison with RACD and communication with members of the 
Technical Working Group of Agency Representatives in order to collect and validate 
information. The Technical Working Group of Agency Representatives was selected by the 
Steering Committee. The representatives of the Steering Committee included the Department 
of Mineral Resources, State Forests of NSW, the Department of Environment and 
Conservation and the Department of Infrastructure Planning and Natural Resources. 
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KEY RESULTS 

This report provides: 
 a comprehensive profile of the Nandewar Bioregion’s main native forest based 

industries; 
 an economic profile of other important industries in the Nandewar; and 
 a socio-economic profile of communities in the Region, including Aboriginal 

communities. 
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NSW WESTERN REGIONAL ASSESSMENTS – NANDEWAR PROJECT SUMMARIES 

NAND12 Development Opportunities in the 
Nandewar Bioregion 

PROJECT OBJECTIVES 

This project was part of a group of projects aimed at providing a better understanding of 
socio-economic attributes and activities on public and private lands in the Nandewar 
Bioregion.  

The objective of this study was to provide an analysis of forest based industry development 
opportunities with a focus on existing and potential forested land use strategies for 
Nandewar.  The study also considered conservation opportunities on private and public land 
holdings, Aboriginal development opportunities, and minerals, construction materials and 
petroleum opportunities. 

At the request of RACD, the study was expanded to include explicit consideration of 
Aboriginal community development opportunities. 

METHODS 

The study included a literature review, incorporation of the outputs of other WRA 
assessment studies, consultation, analysis of opportunities and report preparation. 

The study focused on forest based industries and did not include the broader spectrum of 
industry within Nandewar. For example, no consideration was given to horticulture or 
aquaculture as these industries are not directly linked to the region’s forest resource. 

Interaction within the Nandewar community to identify and assess forest development 
opportunities included: 

 Individual interviews with agencies and industry in the bioregion. 

 Meetings with Aboriginal stakeholders in Gunnedah (two meetings), Tamworth 
(one meeting), and Tingha (one meeting). 

 
Interaction within the Nandewar community to identify and assess conservation 
opportunities included: 

 Consultation with agencies to determine the status of conservation incentive tools in 
the bioregion; 
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 Interviews with landholders to collect their views on conservation tools;  

 Three regional workshops held in Inverell, Bingara and Manilla in February 2004; and 

 An internal team workshop to formulate a “way ahead”. 

KEY RESULTS 

The high priority development opportunities include: 

Forest Based Industries 

 High priority opportunities include: 
- Further processing of cypress timber, especially pre-finishing of product for   

export markets; 
- Supplementary cypress thinning consistent with the Red Chief LALC business 

case; and 
- Tourism and recreation – new camp grounds fronting the McIntyre and Gwydir 

Rivers. 

 Of medium priority were opportunities for silviculture; commercial apiary; utilisation 
of cypress by-products; and tourism opportunities for maps and guides, walking and 
access tracks and collaborative tours. 

 Other opportunities identified but assessed to be of low priority include: hardwood 
and other native timber products; plantations, woodlots and agroforestry including 
effluent irrigated woodlots; renewable energy industries – wind farms; 
native bees apiary; grazing, including the harvesting of native meats; development of 
a regional tourism strategy; and integrated natural resource management. 

Aboriginal Development 

 High priority opportunities include: 

- Supplementary cypress thinning; 
- Public sector employment; and  
- A group of opportunities that includes cultural heritage tourism, arts and crafts 

production and retailing, and bushfoods retailing. 

 Opportunities considered to be of medium priority include plantations/nurseries on 
Aboriginal owned land and a green wood firewood industry. 

 Other opportunities identified but assessed to be of low priority include large scale 
investment in a mill, apiary – commercial and native bee, Aboriginal studies and a site 
assessment consultancy. 
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Mineral, Construction Material and Petroleum 

 Minerals exploration and production are an important economic opportunity in 
Nandewar. 

 The most prospective mineral resources are coal and magnesium. 

 There is currently exploration in the region for petroleum (including coal seam 
methane), coal, gold, silver, sapphire, tin, limestone, diatomite, various base metals 
diamond and zeolite. 

Conservation Opportunities 

 In the first instance, conservation targets and objectives for Nandewar need to be 
finalised and priority areas clearly defined. 

 High priority conservation opportunities include: 
- Provision of education and extension material aimed at explaining the native 

vegetation reform process, outlining conservation objectives, and identifying 
available schemes and a scheme champion; 

- Exploring the conservation potential of travelling stock routes as important habitat 
and corridors; and  

- Targeting existing timbered areas of low agricultural value. 
 

 Of low-medium priority is the provision of funds for encouraging conservation on 
high opportunity cost land through development of a competitive bidding scheme. 
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NSW WESTERN REGIONAL ASSESSMENTS – NANDEWAR PROJECT SUMMARIES 

NAND13 Regional Impact Analysis 

PROJECT OBJECTIVES 

The objective of the project was to develop the analytical capacity to assess the economic 
impact of potential changes in land use management on affected businesses and on the 
regional economy. 

METHODS 

To fulfil the objective the project involved constructing both micro level models and regional 
models. 

The micro level models were designed to assess how changes may impact individual farms 
affected by any proposed changes to natural resource management. The micro models 
include farm models representative of the main farming types in the region, and a model for 
a cypress pine sawmill that is the main timber milling operation in the region. 

The regional modelling links the micro model results to estimate the impacts of changes at 
the regional level. For this Nandewar project, two models were developed based around the 
major commercial centres, Inverell and Tamworth:  

 The Northern Nandewar region includes the Inverell and Bingara LGAs. 
 The Southern Nandewar region includes the Tamworth, Parry, Manilla, Nundle and 

Barraba LGAs. 

KEY RESULTS  

The micro models have been applied to demonstrate a farm conservation program and a 
private native forestry operation. The regional models provide detailed information on the 
economic structure of the region and the economic significance of the existing timber 
industries in the region. An illustration of the potential contribution of private native forestry 
to the regional economy is also included. Further applications will be possible when specific 
conservation options are developed. 

This report is near completion. 
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