
appendix 1 - literature review

Table A1-1: Review of literature and relevant reports

	Ref No.
	Author/ Date/Source 
	Title
	Regions
	Species
	Data lists used 
	Capability
	Suitability
	Economic analysis
	Maps used
	Envelopes
	Notes

	1


	Beckhouse J.A. ,1996,

SFNSW
	South East Eucalypt Plantation Program
	SE NSW
	Tablelands:

E. nitens

Coastal:

E. botryoides

E. saligna
	Covers MAI quoted in literature. Rough yield schedules.
	Gives most promising species for Coastal & Tablelands
	Assesses other reports.
	Market discussion. Summarises previous market assessments & opportunities Presents IRRs.
	None
	N/A
	Review of south coast plantation prospects, including species lists, MAIs, site preparation requirements & management. Also lists further research requirements.

	2
	Bonny, L., 1991, FCNSW, Research Paper No. 12
	Growth of a E. grandis plantation following intensive silvicultural treatments applied in the first 6 years.
	Northern NSW
	E.grandis
	Growth rates as MAI to 6 years
	Site preparation methods to obtain MAIs.
	N/A
	N/A
	N/A
	33oS-25oS, grows best on lower slopes, deep soils of at least moderate fertility, 1500mm rainfall
	Possible use in determining growth rates.

	3
	Booth, T.H and Jovanovic, T., 1991, CSIRO Division of Forestry,

Report to the National Plantations Advisory Committee.
	Integrating farming and forestry. Commercial wood production on cleared agricultural land. Appendix B. B1 “Identification of land capable of private plantation development. ”B4 “Environmental costs and benefits of establishing plantations on cleared agricultural land.” 
	All Australia
	E.diversicolor

E.globulus

E.grandis

E.nitens

E.pilularis

E.regnans

E.saligna

A.mangium

A.mearnsii

A.melenoxylon

P.radiata

P.elliottiix

P.caribaea

Araucaria cunninghamii
	SPANS GIS ESOCLIM AUSLIG
	Climate, rainfall, temperature Soil: physical, chemical Topography: Pests: Diseases: Potential for irrigated plantations. Potential for hardwood on cleared land.
	Discusses environ-mental costs/
benefits. Discusses constraints of: seed availability, frost, pests, pathogens, salinity, water-logging
	Tas, Vic, WA case studies. Costs and returns for farming and forestry.
	Soil 1:5 million

Vegn 1:5 million

Climate 1:5 million


	Rainfall

>600mm/yr

Cleared Vegetation

Dry season<=6 months
	Comprehensive analysis of plantation capability. Includes environmental, harvesting and research constraints. Environmental benefits of hydrological, soil, biodiversity, climatological, 

Economic studies. National scale study

	4
	Bureau of Transport & Commun-ication, 1996, Economics Working Paper 23.
	Costs of carbon sequestration through afforestation: greenhouse gas emissions Australian Transport.
	National
	P. radiata
	Carbon sequestration rates for plantations.
	Uses CSIRO 1991 study. Ref 1.
	N/A
	Costs
	N/A
	N/A
	Utilised work from Booth and Jovanovic 1991.

	5
	Centre for International Economics, 1994, 

Prepared for SFNSW.
	Community and social benefits of eucalypt plantations
	NSW
	not-specified
	Descriptive costs and benefits
	N/A
	N/A
	N/A
	None
	None
	Descriptive summary of costs and benefits to community of eucalypt plantations.

	6
	Chandler, Fraser, Keating, Forest Industry consultants New Zealand, 1994, for

SFNSW. 
	A eucalypt plantation programme for NSW
	All NSW
	Unspecified eucalypt
	Approx royalty
	N/A
	N/A
	Australian markets and international demand.
	None
	None
	A market discussion

	7
	Clark, R.V., 1995, SFNSW
	Growing radiata pine sawlogs on farms in NSW. Plantations and agroforestry for profit.
	NSW
	P.radiata
	Management regime
	N/A
	N/A
	Costs of establishment, approximate returns, present values.
	None
	Soil depth 40-50 cm, < 18o , most soils suitable except poorly drained or soils with poor water holding capacity
	Guide to planning, assessment, maintenance and harvesting

	8
	Clark, J., 1995,
Environment Victoria. A report to the State Conservation Councils.
	Australia’s Plantations: industry, employment, environment.
	Australia
	P.radiata
	MAI for softwood plantation regions. Projected softwood timber production. National area of plantation by region
	None
	Nothing
	Overall industry overview, markets, current volumes, employment, growth potential.
	None
	None
	An overview of the plantation based industry inc.: employment, industry potential, and resource.

	9
	Cornish, P., 1989, Technical Paper No. 49, FCNSW.
	The effects of radiata pine plantation establishment and management on water yields and water quality - a review
	Australia, New Zealand, South Africa
	P.radiata, and mentioned eucalypt usage.
	Changes in streamflow with plantation age, downstream impacts.
	N/A
	N/A
	N/A
	N/A
	N/A
	Review of plantation effect on water quantity and quality.

	10
	Dwyer Leslie Pty Ltd, in association with Corporate Impacts P/L and Dr R.A Powell, 1990-1991/Dwyer Leslie Pty Ltd, in association with Dr R.A Powell, 1993-1995/, FCNSW/
SFNSW
	Oberon: Rural Community Development Study, Years 1 to 5 and Final Report. 
	Oberon, Central Highlands
	P.radiata
	Employment industry economics, multipliers
	N/A
	N/A
	Economic benefit to community and government
	Road haulage network
	None
	Social and economic impacts of Forest Plantation establishment in Oberon.

	11
	Eucalypt and Forestry Services, 1995, Armidale.
	An economic appraisal of the environment-al and social effects of eucalypt plantations establishment under the joint venture program of State Forests of NSW.
	All NSW
	Unspecified eucalypts 
	
	N/A
	N/A
	Economic benefits on state scale
	N/A
	N/A
	Covers range of social, environmental, economic costs/benefits, inc., hydrological, edaphic. 

	12
	Furrer, B., 1993, Forest Planning and Environment Series, Vol. 3, SFNSW.
	Eucalypt plantations in NSW
	All NSW
	Unspecified eucalypts
	Approximate yield tables
	N/A
	N/A
	IRR’s
	None
	N/A
	Outlines assistance measures, benefits, IRR’s, and opportunities in NSW.

	13
	James, R.N, Florence, R.G, Mahendra-rajah, S and Turner, B.T, 1995, report to the Standing Comittee on Forestry, Fisheries and Aquaculture, Department of Forestry, ANU, Canberra.
	Forest Plantations of Australia - Their role in providing current and future wood supplies.
	Australia wide
	Unspecified
	Production and consump-tion figures for hardwood and softwood
	Not considered
	Not considered
	N/A
	None
	Not discussed
	Discusses area reported to replace native forests

	14
	Johnson, I.G. & Stanton, R.R., 1993

FCNSW Research Division, Research Paper No. 20.
	Thirty years of eucalypt species & provenance trials in NSW. Survival & growth in trials established from 1961-1990.
	All NSW
	Various
	Show growth rates
	N/A
	N/A
	N/A
	Location of trials
	NA
	Useful for growth data

	   15
	Jurskis, V., 1996, SFNSW, Southern Research.
	Plantation land suitability assessment - Southern Region
	Southern region, South of Bowral
	P.radiata, discussion of eucalypts
	State Forest GIS
	Rainfall, slope, cleared land.

Secondary criteria of soil and site quality.
	Some field checking of soil depth, and native vegetation.
	No economic analysis attempted.
	GIS maps produced showing potentially suitable land for softwood. 

1:600 000
	Annual mean rainfall INXS of 700mm pine

900mm eucalypts

slopes<18o

Land essentially cleared

secondary criteria, soil>1000mm, native vegn >25m
	Areas suitable for pine and eucalypt.

Limitations include geology, detailed soil analysis, economics, species potential, and the coarse scale. 

	16
	Landsberg, J.J., Jones, P.M. and Prior, L.D., 1990, 

Report on a study undertaken for the Common-wealth Minister for Resources.
	Development of a plantation strategy for the south-east forests of NSW.
	SE NSW
	E.nitens

E.grandis

E.saligna

E.globulus 

others discussed
	MAI for various eucalypts in varying areas

economic analysis, inc RoR.
	Lithography, rainfall 
	Doesn’t account for land costs.
	RoR’s for varying yields and rotations based on establishment and maintenance costs.
	None published 
	Rainfall 850-900mm

rainfall 650-850mm

rainfall>900mm

slopes <15o 

rateable land
	Provides area based on capability, includes approx MAI’s, doesn’t include land value

	17
	Bonny, L, 1991, 

FCNSW, Research Paper No. 12. 
	Growth of an E. grandis plantation following intensive silvicultural treatments applied in the first six years.
	Coffs Harbour
	E. grandis
	Provides MAI & CAI curves
	N/A
	N/A
	None
	None
	N/A
	Provides idea of growth rates with differing treatments.

	18
	Lewis, N. B and Ferguson, I.S., 1993.
	Management of radiata pine.
	Australia, New Zealand, Chile, South Africa
	P.radiata
	Growth and yield curves
	N/A
	N/A
	Descriptive not specific
	None
	General requirements of radiata pine
	Comprehensive book covering all aspects of radiata pine management

	19
	Lindenmeyer, Mackay, Nix, 1996, Aust For. 59 p74-89.
	The bioclimatic domains of four species of commercially important eucalypts from South-Eastern Australia.
	SE Aust
	E.regnans

E.delegatensis

E.fastigata

E.nitens
	Bioclim Analysis for each species EUCALIST used for data source.
	Elevation, rainfall, distribution, temp range and seasonal changes. 
	N/A
	None
	Very small scale potential maps
	Elevation, rainfall, temperature.
	Uses natural ranges of species and climatic requirements, matching them with bioclim analysis. 

	20
	Maclaren, J.P., 1993, FRI bulletin No. 184 NZ Forest Research Institute.
	Radiata pine growers manual.
	New Zealand
	P.radiata
	N/A
	N/A
	N/A
	Basic analysis
	None
	Site selection requirements
	An excellent non-technical practitioners guide on all aspects of radiata pine

	21
	Margules Groom Poyry and Macquarie 

Corporate Finance, 1996, prepared for SFNSW.
	Investor participation mechanisms in hardwood plantations in NSW
	NSW
	Unspecified hardwood
	Investor mechanism
	N/A
	N/A
	Capacity to pay calculations for pulpwood
	None
	None
	Discusses potential investment in plantations and impediments

	22
	Margules Groom Poyry Ltd Australia, DIST, DPIE, 1995.
	Australian plantation bench-marking study.
	National
	N/A
	Economic costs
	N/A
	None
	Investor types, supply & demand factors, markets, government constraints. Minimum required IRR. Sources of information relating to forestry investment. International Land costs, prices, harvest & transport
	None
	None
	Describes Australia’s plantations industry, economics & industry locations.

	23
	Margules Groom Poyry Ltd, 1993, prepared for Softwoods Working Party.
	State softwoods strategic plan for NSW (draft)
	All NSW
	P.radiata
	Markets, and potential, general man regime
	N/A
	N/A
	Markets, and supply commitments
	N/A
	N/A
	Discusses supply/demand, markets, constraints, environmental issues and proposes strategy.

	24 
	Meynink, R., 1990, prepared for Harris-Daishowa (Australia) Pty.Ltd.
	An analysis of the Landsberg, Jones, Pryor 1990 “Develop-ment of an plantation strategy for the South-East Forests of NSW” report.
	SE NSW
	Not specified
	Looks at haul distances, harvest costs, mill costs, MAI, land costs establish-ment and maintenance costs to determine IRR for plantations.
	N/A
	N/A
	Detailed look at costs and IRR for varying land costs
	None
	Parameters for IRR
	Reviews Landsberg report and provides economic analysis including land costs.

	25
	Northern NSW Forestry Services, 1994, 

Study undertaken for the Mid North Coast Regional Development Board.
	North Coast Forest and Plantation Resource Study.
	North Coast NSW
	E.pilularis

E.grandis

E.saligna

E.nitens
	Limited approx MAI for flooded gum and Blackbutt.

Existing, and potential areas of hardwood plantations
	Climatic and edaphic requirements
	Includes some consideration of land value and survey of landowners
	Develops IRR’s for varying land costs, including establishment costs, and annual costs 
	Identifies broad areas as having the best potential.
	Temp, rainfall, soil types, dry season length
	Comprehensive look at hardwood potential and existing resource in N NSW. Potential areas based on landowners surveys, not capability criteria.

	26
	Northern NSW Forestry Services, SFNSW, 1996, Study undertaken for the Mid North Coast Regional Development Board.
	Mid-north Coast Forest and Plantation Resource study.
	Mid North Coast NSW
	E.pilularis

E.grandis

E.agglomerata

E.nitens

E.saligna

E.maculata

E.dunnii

E.laevopinea

E.cloeziana
	Potentially suitable plantation area by local government area. Used (unspecified) GIS analysis

Existing plantations

Net Productive areas by forest type
	Climate, soil, land tenure, 
	Excluded prime land for horticulture, steep slopes, uncleared land
	Profitability based on costs, MAI and land costs.
	1:600 000 maps. Includes existing and potential areas
	>900mm,

cleared private land, non-prime ag land, <18o 
10-20 hectares minimum size, well drained soils, access
	Comprehensive analysis of region, including existing and potential, and covering economics. Does not cover exact CRA region, will be a good cross reference.

	27
	O’Hara,A.J., 1990, FCNSW, paper to Austis Conference, Tasmania.
	Economics of growing eucalypt sawlogs in plantations.
	NSW
	Non-specific
	Predominantly an economic analysis, includes basic yield tables
	N/A
	N/A
	Detailed economic analysis based on establishment and management costs, returns, MAI, and sensitivity analysis.
	None
	N/A
	Economic analysis looking at variables, and potential IRR. Not considering potential. 

	28
	Prosser, M., 1989, Honours thesis ANU Canberra.
	The economics of eucalypt plantations- a case study: Blackbutt plantations of the New South Wales north coast.
	Northern NSW
	E.pilularis
	MAI Blackbutt
	Climate, soil, very basic analysis.
	Cleared land, <120km from major town but >10km
	Costs and returns 
	Unscaled map used for areas available
	Cleared land, <120km from major town but >10km
	Basic look at available areas, more detail on costings and economics.

	29
	Regional Analysis and strategies

- prepared for SFNSW by Regional Analysis and Strategies, Armidale

1994
	The impact of eucalypt forestry on the NSW economy
	All NSW
	Non-specific
	Approximate prices for products
	N/A
	N/A.
	State wide economic benefits.
	None
	None
	Looks at economic benefits of a increase in NSW plantation estate

	30
	Reilly, J.J., Parkes, E.D., and Ferguson, I.S., 1975, Aust For. 37 p233-44.
	The potential productivity of farmlands in the lower south coast region of NSW for radiata pine plantations.
	Lower South coast NSW
	P.radiata
	Site index for P.radiata for various ages/areas.

Approx areas suitable by district.
	Land category determined by: soils, topography, geology. Site index by rainfall.
	Not considered
	Not considered
	N/A
	N/A
	A report looking at categorising farmland potential for P.radiata

	31
	Report of the National Plantations Advisory Committee. 1991 
	Integrating farming and forestry. Commercial wood production on cleared agricultural land. Appendix C.

“Economics on farm forestry enterprises: a study approach” 
	All Australia
	E.diversicolor

E.globulus

E.grandis

E.nitens

E.pilularis

E.regnans

E.saligna

A.mangium

A.mearnsii

A.melenoxylon

P.radiata

P.elliottiix

P.caribaea

Araucaria cunninghamii
	N/A
	Potential for hardwood on cleared land
	Discusses economics


	Tas, Vic, WA case studies. 

Costs and returns for farming and forestry.
	N/A
	Discusses farm conditions.
	Analysis of plantation economics based on a number of case studies.

	32
	Furrer, B, 1994, SFNSW.
	Eucalypt plantation joint venture site selection.
	NSW
	Various eucalypts
	None
	Growth capacity to achieve 20m3/ha/yr aim over 20 years. Economic capability
	N/A
	Specifications for obtaining timber with growing costs <$20/m3 after 20 years
	Small scale suitability class map and rainfall map.
	<18o
1m soil

>100ppm total P

rainfall>900mm

<20% crown cover

>25m dominant height
	Outlines requirements for selection for joint venture program.

	33
	Centre for International Economics, 1994, prepared for SFNSW.
	Community and social benefits of eucalypt plantations.
	NSW
	None
	None
	N/A
	Talks about competing requirements for water
	None
	None
	None
	A very brief coverage of social benefits

	34
	SFNSW 1996
	SFNSW Northern Region Softwoods Strategy, 1996
	N NSW
	P.radiata
	National/ international supply/demand status

MAI for varying areas
	N/A
	N/A
	N/A
	N/A
	N/A
	Predominantly a market analysis and outlining objectives and strategies for the Northern region softwoods

	35
	SFNSW, 1996
	Land Potentially Suitable for Eucalypt Plantation - North Coast of NSW
	North Coast NSW
	E.pilularis, E.maculata, E.dunni
	Area statements, State Forest supply zones, management and harvesting schedules
	Rainfall, soils, Land and Water Conservation capability classes
	Looks at supply zones and distances to markets
	Not analysed
	SFNSW GIS produced map showing suitable areas
	900 mm rainfall, cleared land, < 18o slope, exclude prime agricultural land, west of Pacific Hwy., < in 700 m except Dorrigo
	A very brief outline of methods used to determine areas suitable.

	36
	SFNSW & DLWC, 1997.
	Erosion control strategy for eucalypt plantation establishment on the North Coast of NSW.
	NE NSW
	Eucalypts
	Environ-mental constraints
	N/A
	N/A
	N/A
	N/A
	N/A
	Covers legislation, and environmental controls 

	37
	Stanton, R., 1992, Research Paper No. 15 FCNSW.
	Eucalyptus plantations in NSW
	All NSW
	Varied
	NSW plantation areas to 1992
	N/A
	N/A
	Not considered
	Location of management areas
	N/A
	Description of NSW plantation estate to 1992.

	38
	Stanton, R.R.J., 1990, Honours thesis, ANU, Canberra.
	Land evaluations for eucalypt plantation purposes in the south-east region of NSW.
	SE NSW
	E.agglomerata

E.fastigata

E.globulus

E.nitens

E.seiberi


	Basic species requirements.
	Elevation, slope, total rain, seasonality, nutrient supply.
	Divides into 4 classes
	None
	BIOCLIM

GETCLIM

SLPGRD (aspect)

GRDAREA (area calculation)
	Rainfall>850mm where <600m elevation

rainfall >750mm where >600m elevation

slopes <15o 

potential nutrient supply index >5 out of 10
	Honours thesis using GIS and base environmental attributes to determine area available for plantations.

	39
	Wilson, S.M. Whitlam, JAH Bhati, U.N. Horvath, D Tran, U.D., ABARE  1996 Research Report 95.7.
	Trees on Farms. Survey of trees on Australian farms 1993-1994.
	National
	Various
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	An overall outlook on farmers perceptions, costs & benefits & reasons for planting.


appendix 2 - data required

Table A2-1: Data Required for the Project

	Data Required
	Existing Data
	Data Gaps/Action

	High resolution digital elevation model (DEM) of 100m resolution or better, preferable 25-50m

Attributes:

- elevation

- slope

- aspect

- position in slope

- compound topographic index
	Area is covered by existing DEM from LIC with the exception of 15 x 1:100,000 map sheets that lie outside the CRA regions. The area covered by these map sheets are Manilla, Bathurst and Orange. 
	The areas without DEM are important areas for plantations and would be required for context for CRA analysis. There may be a need to generate DEM for these map sheets from contour and stream data, depending on the LIC production timetable and the project’s time requirements. BRS is in a position to do the processing as required as part of the task.

Discussions are under way with LIC to fill gaps.

	ESOCLIM climatic modelling data layers including:

- mean monthly evaporation

- radiation (surface, corrected for slope and aspect)

- mean annual rainfall

- rainfall seasonality (summer, winter, bimodal etc.)

- length of dry season (if appropriate)

- mean maximum temperature of the hottest month

- mean minimum temperature of the coolest month

- mean annual temperature

- absolute minimum temperature


	- Eden - Joint Scientific Committee

- Eden Management Area Environmental Impact Statement, November 1994

 
	Data gaps include previous use of coarse DEMs and the need to improve radiation data.

BRS are in contact with NPWS. BRS will use 100 m DEM scale, generate climate layers and provide work to NPWS.

	Soils and/or geology layers
	As part of the Site Productivity Index Eden FRAMES project, CSIRO will compile suitable GIS layers on lithology, potential nutrients and erodibility which can be used to input into the Eden plantations project.

Digital soil landscape mapping is available for some areas of the state from DLWC.

Soil sample information is available from DLWC’s NSW Soil Data System.

SFNSW GIS holds various (e.g. DLWC, SFNSW) soil landscape mapping information and geology layers.


	Due to new and improved mapping and new and other data, BRS have contracted the CSIRO to refine geochemical data for the Site Productivity Index Eden FRAMES project. In particular, the sedimentary areas are being tightened up.

It is expected that for most regions where soil mapping does not exist, soil properties will have to be derived from other sources such as: landscape mapping, geology and geochemical mapping and terrain data, DLWC’s NSW Soil Data System.

Audit of NSW Department of Mines mapping underway. 

Soil landscape mapping will be used where available.



	DLWC land capability classification
	Digital land capability classification layers available from DLWC
	No data gaps

	Existing plantation location
	- SFNSW data bases/GIS

- National Plantation Inventory
	No data gaps identified, although SFNSW hardwood data base is still being finalised.

	Woody vegetation layer
	- NPWS Eastern Bushland Database

- Information currently being compiled for other CRA assessment projects
	The NPWS Eastern Bushland Database uses a manual interpretation of Landsat whereas the latest data being compiled is digital and of a higher resolution.

Being compiled by LIC using 1991 Landsat TM imagery along the entire coastal and escarpment areas of NSW to abut the already completed tablelands and slopes. Timelines for completion extend into late 1997.

BRS is in a position to update (and accelerate where necessary) this coverage using 1996 Landsat TM images already purchased. NSW NPWS will complete woody vegetation mapping (mid April 1997) of Eden as part of another CRA project.

	Cadastre (or at least exclusion of existing State forest, National Park and other Crown lands)
	LIC/SFNSW GIS holds this information
	No data gaps identified. No further action required.

	Land value for high capability areas
	This information does not presently exist.
	To be generated using information from Valuer General’s office, municipal councils, commercial estate agents and SFNSW knowledge/data.

	Cultural landcover (for exclusion of urban and other developed land)
	See below
	Currency of information will be checked on a region by region basis using satellite imagery.

	Infrastructure (roads, processing plants etc)
	Processing facilities available from ABARE.

BRS holds AUSLIG 1:250,000 scale road networks

SFNSW holds 1:25,000, 1:50,000 and 1:100,000 LIC information for some areas, SFNSW roads data held at 1:25,000.
	Currency of infrastructure information will be checked on a region by region basis.

	SFNSW existing plantation inventory data
	SFNSW yield data
	No data gaps identified. No further action required

	Economic and market assessment
	- ABARE’s industry outlook part of “the profile of forests uses (including softwoods) project”

- marketing input from SFNSW

- ABARE’s project on wood industry development opportunities (SFNSW database of cost structure and benchmarked comparisons together with market price predictions for various species and product combinations, recent reports by BIS Schrapnel and Ausnewz)

- ANZEF report 

- Margules report

- Economic RFA assessments

- Nielsen reports
	Little work done - expert consultation required to develop and refine methods.

	Impact on regional economies and social development
	- Oberon Rural Community Development project commissioned by SFNSW

- the RAC findings

- EIS work

- ABARE FORUM model

- social RFA assessments
	Existing and current studies to be drawn upon for this project.

	Water Quality and Quantity
	- SFNSW research (e.g. Cornish, P.M, 1989, The effects of radiata pine plantation establishment and management on water yields and water quality - a review. Technical Paper No. 49, FCNSW)


	Expert consultation required to develop methods for this project.

	Pollution Controls
	- SFNSW Pollution Control Licenses

- Standard Erosion Mitigation Guidelines for Logging in NSW

- Erosion and Sedimentation Control Strategy for Eucalypt Plantation Establishment on the North Coast of NSW, May 1997
	No further action required.

	Management Constraints
	-State Environmental Planning Policy No 46 - Protection and Management of Native Vegetation 

- Conservation protocols for timber harvesting on State Forest for the duration of the IFA Decision, NPWS, SFNSW, 29 November 1996

- SFNSW Codes of Practice (Timber Harvesting in State Forest Plantations, Plantation Establishment and Maintenance, Road and Trail Maintenance (draft))

- Code of Practice for Forest Plantations on Private Land in the South-West Slopes of NSW, Australian Forest Growers

- Relevant NSW environmental legislation 

(e.g. Environmental Planning and Assessment Act, 1979; Local Government Act, 1979; National Parks and Wildlife Act, 1974; Threatened Species Conservation Act, 1995; Clean Waters Act, 1970; Environmental and Offences and Penalties Act, 1979; Pollution Control Act, 1970; Soil Conservation Act, 1938; Heritage Act, 1977; Bush Fires Act, 1977; Forestry Act, 1916; Timber Plantations (Harvest Guarantee) Act, 1995, Noxious Weeds Act, 1993; Pesticides Act, 1978; Rural lands Protection Act, 1983 etc)
	No further action required.


Appendix 3 - species requirements
Species requirements as provided in Appendix B “Integrating forestry and farming” Booth and Jovanovic 1991

	Species
	Natural range
	Mean annual rainfall (mm)
	Rainfall regime
	Dry season length (<40mm/month)
	Mean maximum temperature of hottest month (oC)
	Mean minimum temperature (oC)
	Mean annual temperature (oC)
	Optimal Soil Requirements
	Growth

MAI m3/ha/yr
	Potential problems

	E.diversicolor
	SE WA
	1000-1500
	winter
	0-2
	25-29
	3-11
	13-17
	acidic, fine sand to sandy loams
	NA
	larvae of cerambycid beetle

	E.globulus
	SE Aust
	600-1500
	winter/

uniform
	0-5
	19-30
	2-12
	9-18
	wide range, 
	poor 5-10

average 15-25

good 30-40
	Autumn gum moth, Christmas beetles, long horn beetles

	E.grandis
	E coast
	800-2500
	summer
	0-5
	25-34
	3-16
	14-25
	deep well drained
	NA
	Christmas beetles, chrysomelid beetle, psyllids

	E.nitens
	SE Aust
	750-1500
	winter/

uniform/summer
	0-4
	20-28
	-3-5
	7-14
	moist loams
	poor 10-15

average 15-25

good 35-45
	leaf beetle

	E.pilularis
	E coast
	750-2000
	summer/uniform
	0-2
	22-31
	5-12
	15-22
	sandy loams
	20m3/ha/year in QLD
	susceptibility to root rots

	E.regnans
	SE Aust
	900-2000
	winter/

uniform
	0-3
	17-27
	-2-6
	7-14
	deep moist well drained fertile
	20-30 m3/ha/yr
	Psyllids, form and susceptibility to damage concerns. Phasmatids

	E.saligna
	E coast
	700-1800
	uniform/summer
	0-5
	22-32
	1-14
	14-21
	good quality alluvial sandy loams
	NA
	Eucalypt longicorn

	A.mangium
	NE Aust
	1150-3700
	summer
	0-5
	29-33
	12-20
	23-28
	varied, low pH
	NA
	native rust fungus

	A. melenoxylon
	SE Aust
	480-2950
	variable
	NA
	19-34
	-3-16
	9-25
	deep fertile volcanics
	NA
	browsing by wallabies and rabbits,

	P.elliottii x caribaea
	E coast
	750-1700
	summer
	0-5
	26.5-31
	5-12.5
	18-23
	
	NA
	minimal pests

	P.radiata
	SE Aust
	650-1600
	winter/

uniform
	0-4
	20-30
	-2-12
	11-18
	variable
	average 18m3/ha/yr

good 30m3/ha/yr
	Sirex wasp

pine needle blight

Cankers (Diplodea pinea)

	Araucaria cunninghamii
	E coast
	900-2300
	summer
	0-2
	27-34
	4-18
	17-26
	Deep, moist, well drained
	NA
	Pine bark weevil

ambrosia bark beetle


 appendix 4 - variables data table

	Dependent variable
	Independent Variables

Note:  variables marked * have been normalized using formula:

 ((cell value - global minimum) / ( global maximum - global minimum)) x 100 


	Compartment ID
	Site Index
	Precipitation/ Evaporation * (January)
	Precipitation/ Evaporation * (Annual)
	Autumn Rainfall *
	Summer Rainfall *
	Spring Rainfall *
	Winter Rainfall *
	Annual Rainfall *

	123
	19
	20.4
	12.3
	48.7
	50.1
	43.7
	52.4
	47.9

	125
	19
	20.5
	12.8
	48.1
	50.1
	42.9
	52.8
	47.8

	133
	19
	20.7
	13.8
	47.6
	49.5
	43.0
	52.7
	47.4

	136
	19
	20.1
	12.7
	47.0
	48.5
	42.6
	51.6
	46.6

	140
	19
	19.5
	12.6
	45.3
	46.9
	41.2
	50.7
	45.3

	141
	19
	20.9
	13.6
	48.7
	50.8
	43.9
	54.7
	48.9

	146
	19
	19.6
	12.0
	45.2
	46.4
	41.1
	50.3
	45.0

	150
	19
	20.4
	13.7
	47.1
	49.1
	42.7
	53.0
	47.2

	258
	19
	9.4
	7.2
	19.5
	20.6
	24.5
	29.2
	22.4

	263
	19
	10.8
	7.5
	23.2
	23.7
	29.2
	32.9
	26.3

	262
	19
	10.2
	8.0
	21.2
	22.0
	26.6
	30.8
	24.1

	269
	19
	9.0
	6.3
	20.0
	20.8
	25.0
	30.1
	22.9

	270
	19
	10.1
	7.1
	22.5
	22.9
	27.9
	32.4
	25.5

	280
	19
	11.2
	8.6
	24.0
	24.1
	29.6
	34.2
	27.1

	9
	20
	24.5
	16.8
	75.2
	66.2
	57.6
	65.1
	65.5

	11
	20
	27.4
	20.8
	79.0
	69.4
	60.6
	67.9
	68.8

	132
	20
	20.9
	13.4
	49.0
	50.8
	43.8
	53.8
	48.7

	215
	20
	22.6
	14.3
	56.3
	56.2
	51.0
	61.9
	56.0

	222
	20
	24.3
	17.3
	58.2
	57.7
	52.5
	63.2
	57.3

	224
	20
	21.5
	14.3
	52.8
	52.9
	48.4
	60.0
	53.1

	232
	20
	22.3
	15.8
	54.5
	54.6
	49.7
	61.8
	54.7

	235
	20
	23.0
	15.9
	57.3
	57.0
	52.0
	63.9
	57.0

	237
	20
	23.0
	16.1
	58.0
	58.0
	52.5
	65.6
	58.2

	246
	20
	20.4
	14.0
	52.9
	53.5
	48.6
	63.1
	54.3

	275
	20
	8.2
	6.5
	18.2
	19.2
	22.7
	28.7
	21.2

	282
	20
	8.4
	6.3
	19.9
	20.6
	24.5
	30.4
	22.9

	285
	20
	9.7
	7.0
	21.9
	22.8
	28.7
	32.9
	25.6

	289
	20
	13.5
	9.5
	31.1
	30.4
	39.3
	41.7
	34.8

	290
	20
	13.3
	9.2
	29.9
	29.4
	38.2
	40.7
	33.9

	294
	20
	9.4
	7.4
	21.4
	21.8
	26.3
	32.0
	24.4

	295
	20
	10.6
	8.4
	23.4
	23.6
	29.1
	34.1
	26.5

	303
	20
	15.4
	11.5
	34.6
	33.2
	44.0
	45.7
	38.8

	305
	20
	15.9
	12.5
	34.9
	33.3
	43.8
	45.9
	38.9

	304
	20
	9.9
	8.6
	21.8
	22.4
	27.3
	32.8
	25.3

	318
	20
	9.1
	8.2
	20.9
	21.5
	26.5
	32.8
	24.5

	322
	20
	9.5
	8.3
	20.9
	21.5
	26.3
	32.7
	24.6

	346
	20
	9.7
	9.2
	21.6
	22.1
	27.6
	33.7
	25.4

	352
	20
	8.0
	8.2
	20.0
	21.0
	26.1
	33.0
	24.1

	355
	20
	8.3
	7.0
	21.6
	22.0
	27.8
	34.0
	25.6

	367
	20
	8.0
	7.0
	20.0
	21.0
	26.5
	33.0
	24.0

	368
	20
	9.0
	8.3
	22.2
	22.5
	28.5
	34.9
	26.2

	6
	21
	25.3
	17.8
	77.1
	67.8
	59.0
	66.6
	67.2

	80
	21
	30.8
	20.2
	74.4
	75.6
	62.3
	67.6
	69.2

	93
	21
	24.5
	15.5
	60.5
	63.4
	52.0
	61.6
	58.7

	114
	21
	27.8
	18.0
	68.1
	70.2
	58.0
	66.6
	65.1

	119
	21
	24.7
	16.4
	60.6
	63.7
	52.3
	63.4
	59.4

	126
	21
	25.4
	16.6
	63.8
	66.5
	54.9
	65.7
	62.1

	135
	21
	23.2
	15.1
	57.6
	60.3
	50.4
	61.7
	57.0

	142
	21
	25.6
	17.3
	62.7
	65.4
	54.5
	65.5
	61.6

	145
	21
	25.6
	17.0
	64.3
	66.8
	55.4
	66.5
	62.8

	148
	21
	24.2
	16.0
	59.6
	61.9
	52.3
	63.5
	58.8

	158
	21
	19.4
	12.7
	46.0
	48.2
	42.1
	53.0
	46.8

	157
	21
	25.2
	16.5
	63.8
	66.2
	55.4
	67.1
	62.7

	160
	21
	20.0
	13.4
	46.9
	49.2
	42.8
	54.0
	47.5

	271
	21
	11.4
	8.2
	24.6
	24.9
	30.9
	34.5
	27.7

	278
	21
	12.1
	8.8
	27.1
	27.0
	33.9
	37.3
	30.6

	291
	21
	12.7
	9.4
	28.7
	28.1
	35.9
	39.2
	32.3

	301
	21
	11.2
	9.0
	24.7
	24.7
	30.7
	35.3
	28.0

	408
	21
	10.2
	9.6
	24.9
	24.8
	32.2
	38.0
	29.2

	428
	21
	12.4
	10.9
	29.6
	28.8
	38.3
	42.6
	34.2

	527
	21
	21.4
	16.4
	56.8
	51.3
	58.6
	67.1
	58.4

	630
	21
	24.4
	19.2
	62.6
	55.1
	65.5
	73.0
	64.3

	660
	21
	21.8
	16.8
	59.4
	52.7
	62.0
	70.9
	61.4

	673
	21
	20.5
	15.3
	56.7
	49.9
	61.0
	68.5
	59.1

	715
	21
	19.6
	16.5
	53.3
	46.9
	58.4
	65.9
	56.2

	744
	21
	19.2
	16.4
	51.7
	45.6
	56.9
	65.0
	54.9

	1
	22
	30.7
	23.8
	90.4
	77.1
	70.3
	76.9
	78.4

	2
	22
	28.4
	21.8
	81.9
	71.0
	63.0
	70.4
	71.1

	3
	22
	29.2
	21.3
	89.3
	76.3
	69.5
	76.3
	77.6

	4
	22
	23.6
	17.0
	71.6
	63.4
	54.8
	62.5
	62.5

	7
	22
	27.5
	21.0
	82.0
	70.8
	63.5
	70.7
	71.5

	5
	22
	25.4
	19.1
	74.5
	65.5
	57.2
	64.9
	65.1

	39
	22
	27.8
	17.5
	67.2
	69.9
	55.8
	61.4
	62.6

	88
	22
	26.7
	17.1
	62.7
	65.4
	53.5
	62.4
	60.3

	92
	22
	28.9
	18.1
	71.9
	73.5
	60.5
	66.9
	67.5

	96
	22
	24.1
	16.1
	56.3
	59.7
	49.0
	59.4
	55.4

	99
	22
	28.3
	18.7
	68.7
	70.5
	58.3
	65.9
	65.2

	102
	22
	24.2
	16.4
	55.8
	58.8
	48.7
	59.1
	55.1

	101
	22
	26.9
	17.8
	64.0
	66.4
	54.8
	63.9
	61.6

	104
	22
	23.1
	14.9
	55.6
	58.0
	48.6
	58.4
	54.5

	105
	22
	23.5
	15.4
	57.4
	60.5
	49.8
	60.6
	56.5

	111
	22
	23.5
	16.1
	55.0
	57.8
	48.3
	59.0
	54.5

	118
	22
	22.7
	14.5
	56.2
	59.5
	49.2
	60.6
	55.7

	117
	22
	28.7
	18.8
	71.1
	73.0
	60.2
	67.9
	67.2

	121
	22
	24.3
	15.9
	53.9
	55.6
	47.5
	56.8
	52.8

	124
	22
	23.3
	15.0
	58.1
	61.0
	50.7
	62.1
	57.4

	128
	22
	28.0
	18.5
	70.0
	72.3
	59.4
	68.4
	66.9

	129
	22
	24.0
	15.7
	60.0
	63.0
	52.2
	63.8
	59.2

	131
	22
	23.0
	15.1
	54.1
	56.3
	47.8
	58.0
	53.5

	130
	22
	22.4
	14.3
	55.5
	58.5
	48.8
	60.3
	55.2

	137
	22
	22.8
	14.9
	56.2
	58.9
	49.5
	61.0
	55.8

	144
	22
	24.4
	16.0
	61.3
	64.0
	53.3
	65.5
	60.4

	151
	22
	24.2
	15.8
	61.0
	63.4
	53.3
	64.8
	60.1

	167
	22
	21.9
	15.2
	50.5
	52.8
	45.7
	57.8
	51.2

	173
	22
	20.2
	13.7
	46.0
	48.1
	42.1
	54.3
	47.1

	174
	22
	20.6
	13.9
	47.2
	49.4
	43.2
	55.1
	48.2

	176
	22
	20.9
	14.2
	48.4
	50.6
	44.2
	56.8
	49.5

	178
	22
	23.0
	15.3
	57.7
	59.6
	51.2
	63.9
	57.6

	180
	22
	20.6
	13.4
	49.2
	51.5
	44.8
	57.9
	50.4

	183
	22
	22.5
	14.8
	56.0
	57.5
	50.1
	62.3
	56.0

	184
	22
	19.2
	12.7
	46.8
	49.2
	43.1
	56.3
	48.4

	185
	22
	23.3
	15.4
	57.8
	59.3
	51.4
	64.0
	57.7

	189
	22
	20.2
	13.4
	49.2
	51.3
	45.2
	57.8
	50.3

	191
	22
	23.7
	15.6
	60.0
	61.0
	53.4
	65.7
	59.7

	198
	22
	21.5
	14.3
	53.4
	54.3
	48.3
	60.4
	53.8

	197
	22
	23.1
	14.8
	58.2
	58.8
	52.1
	63.5
	57.7

	199
	22
	24.3
	16.8
	59.4
	60.0
	53.3
	64.6
	59.0

	214
	22
	23.8
	17.0
	59.1
	59.8
	53.2
	65.8
	59.0

	226
	22
	23.5
	16.5
	59.5
	60.3
	53.6
	67.6
	60.0

	279
	22
	9.3
	6.6
	21.1
	22.4
	27.8
	31.9
	24.8

	283
	22
	9.8
	7.3
	21.7
	22.8
	28.4
	32.5
	25.4

	284
	22
	12.0
	8.6
	27.2
	27.0
	34.6
	37.6
	30.8

	293
	22
	9.5
	6.8
	21.5
	22.8
	28.5
	32.5
	25.4

	298
	22
	10.7
	7.9
	24.8
	25.6
	32.9
	36.0
	29.0

	296
	22
	14.3
	11.2
	32.2
	30.9
	40.2
	42.6
	35.7

	302
	22
	11.5
	7.8
	27.1
	27.1
	35.0
	38.2
	31.0

	306
	22
	12.1
	9.2
	28.3
	28.5
	37.4
	39.7
	32.7

	307
	22
	12.7
	9.2
	30.3
	29.9
	39.5
	41.7
	34.7

	309
	22
	14.6
	9.4
	34.6
	33.3
	44.4
	45.8
	38.8

	315
	22
	11.8
	9.5
	26.8
	26.6
	33.8
	37.8
	30.5

	319
	22
	17.1
	11.7
	40.8
	38.2
	51.7
	52.2
	45.2

	320
	22
	16.0
	10.6
	38.0
	35.9
	48.4
	49.4
	42.4

	331
	22
	14.2
	11.7
	32.0
	31.4
	41.9
	43.7
	36.5

	328
	22
	11.8
	10.1
	26.4
	26.0
	33.4
	37.8
	30.1

	340
	22
	11.5
	10.7
	24.0
	24.1
	30.7
	35.7
	27.8

	350
	22
	16.5
	13.2
	36.8
	34.8
	47.1
	48.7
	41.4

	472
	22
	14.6
	11.2
	38.3
	34.8
	44.9
	50.4
	41.6

	495
	22
	13.3
	10.9
	35.1
	32.4
	39.8
	47.2
	38.2

	496
	22
	17.1
	14.1
	44.6
	39.7
	52.0
	56.8
	48.0

	503
	22
	12.0
	10.4
	33.0
	31.0
	37.2
	46.2
	36.5

	523
	22
	16.0
	12.6
	43.3
	38.7
	51.0
	55.9
	46.9

	592
	22
	12.6
	11.1
	36.5
	33.6
	41.5
	50.7
	40.2

	610
	22
	13.2
	11.1
	37.8
	34.6
	43.3
	51.7
	41.6

	669
	22
	25.7
	17.6
	68.6
	59.4
	73.7
	78.8
	70.4

	686
	22
	19.2
	15.2
	52.9
	46.7
	57.9
	65.2
	55.7

	687
	22
	29.1
	21.1
	76.7
	65.6
	82.4
	86.2
	78.2

	714
	22
	29.0
	23.9
	76.4
	65.4
	82.2
	86.0
	78.1

	745
	22
	16.4
	12.9
	47.6
	41.8
	54.5
	61.6
	51.3

	746
	22
	21.6
	17.0
	58.9
	51.3
	64.3
	71.1
	61.6

	747
	22
	17.5
	13.3
	49.8
	43.8
	56.8
	63.8
	53.8

	761
	22
	25.8
	19.3
	68.9
	59.1
	75.2
	80.3
	71.3

	775
	22
	21.1
	15.7
	58.6
	50.3
	67.1
	72.1
	62.2

	774
	22
	20.7
	15.7
	58.4
	50.1
	66.6
	71.9
	62.0

	791
	22
	23.7
	22.0
	55.4
	48.4
	60.7
	68.8
	58.6

	799
	22
	5.8
	13.5
	50.6
	41.7
	49.6
	68.1
	52.9

	847
	22
	21.1
	16.4
	60.1
	51.1
	70.1
	74.7
	64.4

	842
	22
	23.0
	18.9
	63.4
	53.6
	73.3
	77.7
	67.4

	862
	22
	23.0
	18.7
	63.3
	53.5
	74.1
	78.3
	67.8

	861
	22
	23.3
	17.9
	65.4
	55.2
	76.0
	79.9
	69.7

	870
	22
	24.0
	19.9
	65.2
	55.0
	74.6
	79.1
	69.1

	881
	22
	22.9
	18.2
	65.0
	54.7
	75.0
	79.3
	69.0

	892
	22
	24.4
	21.1
	65.7
	55.2
	76.8
	80.7
	70.1

	901
	22
	24.7
	19.8
	69.9
	58.4
	80.7
	84.3
	73.9

	905
	22
	24.6
	20.6
	68.2
	57.1
	79.2
	83.0
	72.4

	24
	23
	26.2
	16.3
	64.6
	69.1
	52.9
	59.7
	60.6

	27
	23
	28.2
	18.1
	66.9
	69.9
	55.2
	60.6
	62.2

	28
	23
	26.2
	16.1
	64.5
	69.1
	53.1
	60.1
	60.9

	31
	23
	27.0
	16.1
	67.1
	69.6
	55.5
	60.7
	62.2

	32
	23
	30.0
	23.0
	65.0
	69.0
	54.0
	60.0
	61.0

	35
	23
	26.6
	16.6
	65.3
	69.1
	53.9
	60.3
	61.1

	47
	23
	27.3
	17.3
	66.4
	69.7
	55.1
	61.3
	62.3

	86
	23
	23.4
	15.2
	56.7
	60.3
	49.2
	59.1
	55.4

	100
	23
	23.7
	15.3
	58.1
	61.4
	50.3
	60.8
	57.1

	143
	23
	21.8
	14.2
	53.6
	56.5
	47.8
	60.1
	53.9

	152
	23
	22.4
	14.8
	55.1
	57.9
	48.8
	61.2
	55.2

	153
	23
	23.2
	15.3
	57.2
	59.8
	50.5
	62.6
	57.0

	159
	23
	22.4
	14.9
	55.7
	58.3
	49.5
	62.1
	55.9

	161
	23
	21.0
	13.8
	52.3
	54.8
	46.8
	59.5
	52.8

	162
	23
	21.7
	13.9
	53.7
	56.1
	47.9
	60.3
	54.0

	164
	23
	22.1
	14.8
	55.4
	57.7
	49.3
	61.8
	55.6

	165
	23
	23.6
	15.6
	58.2
	60.5
	51.5
	63.8
	58.1

	172
	23
	21.8
	14.4
	54.2
	56.3
	48.4
	60.7
	54.4

	325
	23
	18.1
	15.9
	36.9
	34.9
	46.4
	48.1
	41.1

	330
	23
	18.6
	14.4
	40.2
	37.7
	51.0
	51.8
	44.9

	378
	23
	14.1
	11.3
	32.6
	31.3
	41.8
	44.8
	36.9

	389
	23
	10.0
	8.6
	24.6
	24.5
	31.6
	37.3
	28.8

	431
	23
	8.2
	7.4
	22.6
	22.9
	29.5
	36.5
	27.1

	477
	23
	15.7
	11.6
	41.5
	37.4
	48.2
	53.4
	44.8

	481
	23
	13.6
	11.7
	35.0
	32.4
	42.0
	47.8
	38.9

	489
	23
	14.3
	12.1
	37.3
	34.1
	44.2
	49.9
	41.0

	526
	23
	22.0
	16.3
	59.3
	52.8
	61.6
	69.2
	60.8

	606
	23
	14.6
	12.3
	40.9
	36.7
	48.8
	55.0
	45.2

	640
	23
	20.0
	15.9
	54.1
	47.9
	58.7
	66.0
	56.7

	659
	23
	22.9
	16.6
	62.9
	54.8
	67.3
	73.6
	64.9

	665
	23
	21.7
	16.5
	58.9
	51.6
	63.1
	70.2
	61.2

	664
	23
	26.7
	19.9
	71.4
	61.7
	76.3
	81.2
	72.9

	672
	23
	19.8
	15.3
	55.6
	50.1
	57.4
	67.9
	57.8

	675
	23
	19.3
	16.1
	51.4
	45.7
	56.6
	63.8
	54.2

	689
	23
	21.9
	16.8
	59.0
	51.4
	64.2
	70.7
	61.5

	703
	23
	22.9
	19.5
	56.8
	51.0
	58.8
	69.7
	59.4

	702
	23
	26.5
	18.3
	71.9
	61.7
	77.7
	82.1
	73.8

	711
	23
	18.5
	15.3
	48.8
	42.6
	55.9
	62.1
	52.5

	721
	23
	20.2
	17.7
	52.4
	45.6
	60.4
	66.2
	56.3

	723
	23
	21.2
	17.7
	56.9
	49.8
	62.2
	69.2
	59.7

	729
	23
	23.8
	17.9
	65.6
	56.7
	71.4
	77.1
	68.1

	739
	23
	27.1
	19.6
	73.7
	63.0
	80.3
	84.1
	75.9

	743
	23
	28.3
	23.2
	75.2
	64.4
	81.3
	85.4
	77.1

	752
	23
	17.5
	14.2
	49.8
	43.7
	57.3
	63.9
	53.8

	749
	23
	20.0
	16.9
	53.1
	46.6
	58.3
	66.4
	56.2

	781
	23
	21.3
	18.4
	57.1
	49.1
	64.7
	70.4
	60.4

	800
	23
	18.1
	14.7
	52.4
	45.3
	61.6
	67.4
	56.9

	802
	23
	22.2
	17.7
	62.2
	53.0
	71.5
	75.8
	66.0

	813
	23
	18.8
	15.6
	53.6
	46.1
	62.6
	68.4
	57.9

	818
	23
	18.0
	14.8
	52.3
	45.2
	60.7
	67.0
	56.5

	823
	23
	20.3
	16.5
	57.0
	48.8
	67.0
	71.9
	61.6

	857
	23
	21.3
	18.2
	58.8
	50.1
	67.4
	73.2
	62.8

	890
	23
	19.1
	16.6
	54.8
	46.9
	64.9
	70.7
	59.7

	941
	23
	23.4
	19.9
	64.7
	54.4
	75.7
	80.2
	69.4

	43
	24
	28.0
	18.0
	61.3
	64.7
	51.7
	58.7
	58.3

	46
	24
	27.8
	18.4
	64.6
	67.3
	53.9
	60.4
	60.5

	59
	24
	26.3
	16.0
	63.9
	66.9
	53.7
	60.6
	60.4

	74
	24
	27.7
	16.5
	67.7
	69.3
	57.0
	63.2
	63.5

	77
	24
	28.2
	17.7
	69.8
	71.4
	58.9
	65.2
	65.6

	82
	24
	27.0
	16.8
	65.3
	67.2
	55.3
	62.5
	61.8

	147
	24
	28.5
	18.1
	70.6
	72.1
	60.6
	70.1
	67.8

	154
	24
	27.5
	16.9
	69.0
	70.5
	59.5
	69.0
	66.5

	163
	24
	23.9
	15.1
	60.3
	62.3
	52.8
	64.5
	59.5

	168
	24
	24.7
	16.2
	62.3
	64.4
	54.3
	66.0
	61.2

	170
	24
	29.3
	19.5
	72.2
	73.2
	62.1
	71.8
	69.4

	177
	24
	28.5
	19.9
	70.2
	71.1
	60.7
	70.7
	67.7

	200
	24
	22.5
	14.3
	56.1
	56.7
	50.7
	62.3
	56.0

	202
	24
	23.1
	15.1
	57.9
	58.3
	51.9
	63.6
	57.5

	218
	24
	25.1
	18.1
	58.6
	58.7
	52.9
	64.4
	58.3

	225
	24
	23.9
	17.3
	57.0
	56.4
	51.6
	62.6
	56.4

	228
	24
	23.2
	15.7
	58.0
	58.0
	52.6
	64.0
	57.9

	234
	24
	23.1
	16.3
	57.8
	57.9
	52.4
	64.9
	58.0

	236
	24
	22.5
	16.8
	53.0
	53.3
	48.5
	60.8
	53.5

	239
	24
	21.7
	14.7
	54.9
	54.8
	50.2
	62.6
	55.3

	240
	24
	22.6
	16.8
	55.6
	55.8
	50.9
	64.0
	56.2

	241
	24
	22.1
	16.7
	53.9
	54.1
	49.2
	62.5
	54.6

	336
	24
	12.0
	9.7
	27.3
	27.1
	35.0
	39.0
	31.3

	353
	24
	11.1
	9.3
	25.9
	25.8
	33.3
	37.9
	29.8

	356
	24
	19.0
	14.0
	52.8
	51.1
	50.6
	66.4
	55.2

	377
	24
	20.0
	15.8
	57.1
	55.3
	54.2
	72.5
	60.0

	379
	24
	10.8
	9.2
	25.5
	25.4
	32.7
	37.8
	29.5

	381
	24
	19.8
	15.1
	55.3
	53.5
	52.7
	69.2
	57.8

	391
	24
	13.9
	11.6
	32.4
	31.1
	41.8
	45.0
	37.1

	394
	24
	20.0
	15.5
	54.2
	52.0
	52.2
	67.4
	56.4

	405
	24
	17.7
	13.2
	47.5
	44.9
	46.8
	58.4
	49.2

	417
	24
	18.2
	14.0
	48.9
	46.6
	47.8
	60.9
	50.9

	419
	24
	18.4
	13.9
	50.7
	48.6
	49.3
	63.3
	52.9

	426
	24
	18.6
	14.3
	52.1
	50.1
	50.6
	65.9
	54.9

	429
	24
	18.9
	14.9
	51.4
	49.0
	50.0
	64.4
	53.7

	430
	24
	19.1
	14.9
	53.7
	51.3
	52.0
	67.5
	56.2

	502
	24
	12.7
	10.7
	34.1
	31.8
	38.5
	46.9
	37.4

	514
	24
	13.6
	11.3
	36.8
	33.7
	41.9
	49.1
	40.1

	532
	24
	14.1
	11.9
	37.7
	34.5
	42.8
	50.3
	41.0

	536
	24
	20.3
	15.0
	55.4
	50.3
	56.7
	66.3
	57.2

	563
	24
	15.2
	13.2
	40.5
	36.4
	48.2
	54.0
	44.6

	567
	24
	13.7
	12.0
	37.2
	34.2
	42.4
	50.5
	40.9

	579
	24
	21.7
	15.0
	57.8
	51.5
	61.0
	68.3
	59.5

	583
	24
	23.7
	18.0
	61.3
	54.1
	64.7
	71.8
	63.0

	597
	24
	22.5
	17.9
	59.2
	52.8
	61.4
	70.0
	61.0

	598
	24
	21.6
	16.2
	59.0
	52.4
	61.9
	69.5
	60.7

	631
	24
	23.0
	19.0
	58.1
	52.2
	59.9
	69.8
	60.1

	635
	24
	21.4
	15.8
	56.1
	48.9
	61.1
	67.3
	58.4

	641
	24
	23.1
	17.0
	63.8
	56.1
	67.2
	74.1
	65.6

	654
	24
	17.1
	14.0
	47.2
	41.6
	55.5
	60.6
	51.2

	642
	24
	22.4
	18.9
	57.4
	50.3
	62.7
	69.0
	60.0

	657
	24
	20.3
	15.5
	55.3
	48.8
	59.8
	67.0
	57.8

	681
	24
	25.8
	18.7
	70.3
	60.9
	74.8
	80.3
	71.8

	677
	24
	24.9
	18.4
	69.0
	59.8
	73.2
	79.1
	70.6

	692
	24
	21.9
	16.4
	60.4
	52.5
	65.5
	71.7
	62.8

	701
	24
	22.6
	16.9
	62.8
	54.5
	67.6
	73.9
	64.9

	720
	24
	17.3
	14.6
	47.2
	41.6
	54.2
	61.1
	51.1

	719
	24
	21.1
	16.9
	59.4
	53.2
	61.4
	73.2
	62.1

	742
	24
	21.9
	18.0
	59.2
	53.4
	60.7
	73.6
	62.0

	777
	24
	21.9
	17.0
	59.2
	51.3
	64.7
	71.8
	62.1

	836
	24
	20.3
	16.6
	57.0
	48.9
	65.1
	71.4
	61.0

	859
	24
	21.7
	19.9
	57.4
	48.9
	67.6
	72.5
	62.0

	873
	24
	22.0
	18.0
	64.0
	56.0
	66.0
	77.0
	66.0

	913
	24
	22.9
	19.5
	65.2
	57.2
	68.8
	79.7
	68.1

	920
	24
	20.1
	17.8
	57.7
	49.0
	68.0
	73.5
	62.4

	930
	24
	19.9
	17.2
	57.0
	48.5
	67.4
	73.2
	61.9

	929
	24
	25.1
	20.4
	72.9
	64.0
	75.0
	86.7
	75.4

	953
	24
	25.8
	23.8
	69.1
	57.6
	80.3
	84.3
	73.4

	50
	25
	27.1
	16.8
	67.2
	70.0
	55.9
	62.3
	62.9

	63
	25
	27.4
	16.2
	64.8
	67.4
	54.4
	61.3
	61.1

	65
	25
	26.1
	15.4
	63.3
	66.3
	53.3
	60.6
	60.0

	67
	25
	29.5
	20.0
	65.3
	68.0
	54.7
	61.7
	61.5

	69
	25
	29.1
	20.0
	64.7
	67.1
	54.4
	61.3
	60.9

	71
	25
	25.4
	14.8
	62.6
	65.4
	52.9
	60.5
	59.5

	70
	25
	28.2
	17.9
	69.3
	71.1
	58.1
	63.9
	64.8

	72
	25
	25.0
	16.0
	60.5
	63.5
	51.5
	59.8
	58.0

	81
	25
	29.6
	20.2
	69.2
	70.5
	58.4
	64.6
	64.8

	83
	25
	23.9
	15.4
	57.7
	61.3
	49.6
	59.4
	56.3

	85
	25
	28.6
	17.7
	65.6
	67.4
	55.8
	63.1
	62.2

	89
	25
	29.9
	19.3
	72.0
	73.3
	60.8
	67.0
	67.5

	95
	25
	23.8
	14.9
	58.4
	61.5
	50.4
	60.4
	57.1

	97
	25
	31.6
	22.2
	66.0
	67.8
	56.2
	63.6
	62.7

	116
	25
	28.8
	19.2
	71.0
	72.7
	60.2
	67.8
	67.0

	120
	25
	27.9
	17.8
	69.8
	72.5
	58.9
	68.3
	66.7

	127
	25
	28.8
	19.4
	70.0
	71.9
	59.5
	68.2
	66.7

	248
	25
	26.4
	18.9
	72.1
	72.6
	63.9
	81.6
	72.7

	251
	25
	25.6
	18.7
	69.9
	70.4
	62.3
	80.7
	71.0

	256
	25
	26.3
	18.8
	72.0
	72.2
	64.1
	81.9
	72.7

	260
	25
	26.3
	18.8
	71.4
	71.2
	63.8
	81.1
	72.1

	268
	25
	27.7
	19.0
	74.9
	74.1
	66.7
	81.9
	74.4

	308
	25
	24.0
	17.0
	65.0
	63.0
	60.1
	74.8
	65.7

	335
	25
	18.5
	13.5
	43.4
	40.1
	55.0
	55.1
	48.0

	412
	25
	23.1
	18.9
	66.1
	63.7
	61.9
	82.5
	69.1

	416
	25
	22.4
	18.0
	64.6
	62.2
	60.7
	80.1
	67.4

	418
	25
	24.1
	19.2
	67.8
	65.3
	63.2
	82.8
	70.3

	441
	25
	25.8
	22.9
	68.0
	65.2
	63.6
	84.6
	70.9

	446
	25
	23.1
	19.2
	66.8
	64.3
	62.9
	84.8
	70.3

	449
	25
	22.4
	18.0
	65.0
	62.4
	61.3
	80.5
	67.6

	457
	25
	23.2
	19.2
	66.0
	63.0
	62.3
	81.7
	68.7

	471
	25
	23.7
	19.5
	67.4
	64.4
	63.5
	84.2
	70.4

	487
	25
	22.9
	19.6
	69.2
	66.2
	65.3
	90.1
	73.5

	500
	25
	12.9
	10.0
	35.4
	32.7
	42.7
	48.6
	39.4

	498
	25
	23.5
	22.5
	69.2
	66.0
	65.5
	90.5
	73.7

	506
	25
	15.7
	13.0
	40.1
	37.2
	52.4
	54.4
	45.8

	519
	25
	14.4
	11.2
	39.4
	35.8
	47.1
	52.5
	43.3

	535
	25
	14.7
	12.7
	38.8
	35.3
	46.7
	52.0
	42.9

	561
	25
	22.2
	17.6
	58.6
	52.6
	60.6
	69.2
	60.4

	568
	25
	17.6
	15.3
	45.1
	39.9
	53.4
	58.3
	49.1

	589
	25
	16.2
	14.1
	43.4
	38.7
	51.4
	56.9
	47.4

	593
	25
	17.9
	15.0
	47.6
	42.0
	55.8
	60.7
	51.4

	594
	25
	23.2
	17.3
	62.9
	55.7
	65.9
	73.1
	64.5

	768
	25
	21.2
	18.4
	60.5
	55.0
	61.4
	76.2
	63.7

	810
	25
	23.8
	19.2
	68.8
	61.5
	69.9
	82.4
	71.2

	867
	25
	4.9
	15.3
	49.2
	38.8
	47.6
	65.5
	50.8

	871
	25
	21.2
	17.7
	63.9
	57.1
	65.3
	79.9
	67.0

	899
	25
	5.3
	14.9
	51.1
	41.1
	49.6
	67.5
	52.8

	918
	25
	23.5
	19.0
	69.4
	61.6
	71.1
	84.0
	72.1

	919
	25
	11.6
	18.9
	57.4
	48.6
	56.4
	75.7
	60.1

	923
	25
	5.5
	15.1
	50.8
	40.6
	49.5
	66.9
	52.4

	62
	26
	27.5
	16.6
	68.9
	70.9
	57.6
	63.5
	64.4

	87
	26
	30.7
	23.0
	69.1
	72.5
	58.0
	67.2
	66.1

	90
	26
	29.7
	21.6
	68.9
	73.0
	57.7
	68.1
	66.3

	94
	26
	29.8
	21.3
	69.9
	74.2
	58.5
	69.3
	67.3

	107
	26
	25.6
	15.9
	66.0
	70.4
	56.1
	69.0
	64.8

	134
	26
	26.9
	17.6
	67.3
	69.6
	57.6
	67.5
	65.0

	195
	26
	20.1
	13.2
	49.2
	50.8
	45.2
	58.1
	50.3

	196
	26
	20.6
	13.5
	50.8
	52.1
	46.4
	59.1
	51.7

	211
	26
	27.5
	18.8
	70.8
	71.3
	62.1
	74.3
	69.4

	220
	26
	30.7
	21.0
	74.6
	74.1
	65.5
	76.5
	72.4

	229
	26
	23.1
	16.1
	57.5
	58.2
	52.1
	65.4
	58.0

	252
	26
	24.7
	17.7
	67.2
	67.5
	60.2
	78.3
	68.4

	253
	26
	27.7
	19.4
	74.5
	74.4
	66.0
	82.1
	74.3

	255
	26
	25.4
	18.3
	69.2
	69.4
	62.1
	79.9
	70.3

	257
	26
	24.9
	17.9
	67.2
	67.4
	60.4
	78.1
	68.3

	259
	26
	24.6
	17.3
	67.1
	67.0
	60.4
	77.7
	68.1

	264
	26
	25.1
	17.9
	68.6
	68.4
	61.7
	78.5
	69.4

	265
	26
	25.0
	18.4
	67.5
	67.3
	60.8
	77.7
	68.4

	267
	26
	25.6
	18.4
	68.9
	68.4
	62.1
	78.2
	69.5

	266
	26
	26.1
	18.5
	70.3
	69.9
	63.3
	80.2
	71.1

	347
	26
	26.4
	24.1
	75.0
	73.6
	68.6
	96.1
	79.3

	439
	26
	18.2
	13.4
	49.0
	45.8
	48.8
	59.5
	50.6

	442
	26
	18.4
	14.0
	49.4
	46.7
	48.7
	61.1
	51.4

	444
	26
	15.9
	12.0
	40.6
	37.8
	52.5
	53.8
	45.8

	447
	26
	16.6
	12.9
	41.1
	37.9
	52.9
	54.3
	46.3

	448
	26
	18.7
	14.2
	51.3
	48.5
	50.4
	63.6
	53.4

	463
	26
	18.5
	15.9
	46.6
	42.1
	59.5
	60.3
	51.9

	470
	26
	17.6
	15.3
	43.8
	40.0
	56.4
	57.7
	49.2

	483
	26
	21.2
	17.3
	52.9
	46.9
	67.3
	67.0
	58.7

	488
	26
	18.0
	15.1
	46.3
	42.0
	59.7
	60.5
	52.1

	492
	26
	18.8
	16.7
	45.9
	41.5
	59.1
	60.1
	51.4

	497
	26
	13.7
	11.1
	36.9
	34.2
	40.8
	49.3
	39.9

	499
	26
	26.2
	22.0
	61.8
	53.4
	77.9
	76.1
	67.7

	501
	26
	14.9
	11.4
	40.0
	36.6
	43.6
	51.6
	42.6

	507
	26
	16.3
	12.2
	44.4
	40.1
	48.2
	55.9
	46.8

	513
	26
	18.5
	15.5
	47.7
	43.0
	61.7
	62.3
	53.6

	516
	26
	23.2
	20.1
	57.5
	50.2
	73.2
	72.0
	63.5

	539
	26
	23.7
	18.8
	63.8
	54.8
	80.7
	78.4
	69.8

	541
	26
	20.2
	17.9
	50.9
	45.4
	65.8
	66.0
	57.1

	574
	26
	22.6
	17.0
	59.9
	53.6
	61.8
	70.3
	61.5

	737
	26
	20.1
	15.2
	57.2
	51.4
	59.3
	70.7
	60.0

	738
	26
	22.9
	19.1
	57.5
	51.6
	59.5
	71.7
	60.3

	765
	26
	22.5
	17.9
	63.1
	55.2
	66.9
	76.2
	65.7

	769
	26
	19.7
	15.5
	57.5
	51.4
	60.0
	71.0
	60.1

	782
	26
	21.0
	15.8
	60.2
	53.3
	63.2
	73.3
	62.7

	786
	26
	24.6
	20.6
	63.5
	55.9
	66.7
	76.4
	66.1

	819
	26
	22.6
	16.9
	63.8
	55.8
	67.4
	76.3
	66.1

	826
	26
	21.9
	17.0
	61.5
	53.8
	65.0
	74.7
	64.2

	838
	26
	18.3
	14.9
	53.8
	46.6
	61.0
	68.4
	57.7

	840
	26
	26.2
	21.8
	66.7
	57.9
	70.5
	79.5
	69.0

	872
	26
	21.8
	18.5
	62.1
	54.7
	65.3
	76.1
	65.0

	883
	26
	22.9
	19.5
	64.4
	56.3
	68.2
	78.0
	67.2

	896
	26
	17.3
	14.7
	52.2
	45.5
	58.6
	67.4
	56.3

	894
	26
	23.1
	17.9
	65.8
	57.2
	70.2
	79.1
	68.3

	902
	26
	18.6
	15.3
	54.9
	47.6
	61.8
	70.2
	58.9

	900
	26
	24.8
	20.3
	67.0
	58.0
	71.3
	80.5
	69.7

	916
	26
	24.7
	20.0
	68.8
	59.4
	73.7
	81.7
	71.4

	921
	26
	17.0
	14.6
	51.8
	45.4
	58.4
	67.6
	56.2

	931
	26
	17.9
	15.4
	53.9
	47.0
	60.7
	69.8
	58.0

	940
	26
	24.6
	18.8
	70.9
	60.9
	76.3
	83.9
	73.6

	946
	26
	21.1
	17.4
	58.7
	50.3
	65.8
	74.1
	62.7

	944
	26
	25.3
	19.5
	72.1
	61.6
	77.8
	85.1
	74.8

	943
	26
	27.7
	23.6
	71.8
	61.5
	77.1
	84.7
	74.4

	959
	26
	27.9
	22.1
	75.3
	63.9
	81.5
	88.2
	77.9

	974
	26
	26.9
	22.6
	73.5
	62.5
	79.4
	87.3
	76.3

	978
	26
	24.5
	20.7
	67.9
	57.9
	73.9
	82.5
	71.2

	979
	26
	27.0
	23.9
	71.7
	61.0
	77.7
	85.7
	74.8

	988
	26
	27.4
	22.3
	76.3
	64.7
	82.6
	89.7
	79.0

	992
	26
	24.9
	20.3
	73.0
	62.0
	79.1
	87.1
	76.1

	1015
	26
	10.2
	17.4
	56.4
	47.1
	59.3
	76.4
	60.5

	1024
	26
	13.4
	19.2
	59.1
	50.6
	62.6
	80.3
	64.0

	1057
	26
	8.9
	16.1
	56.7
	46.5
	60.7
	75.2
	60.4

	210
	27
	21.7
	14.2
	54.1
	54.8
	49.1
	60.9
	54.4

	213
	27
	21.2
	13.2
	52.6
	53.2
	48.0
	59.8
	53.0

	217
	27
	21.6
	14.7
	51.7
	52.2
	47.3
	59.0
	52.1

	247
	27
	21.4
	14.7
	55.3
	55.5
	50.7
	64.6
	56.3

	249
	27
	20.9
	14.6
	53.7
	53.9
	49.4
	63.8
	54.9

	250
	27
	22.3
	17.5
	55.1
	55.3
	50.7
	66.1
	56.7

	254
	27
	21.3
	16.8
	53.5
	54.0
	49.5
	66.0
	55.8

	272
	27
	23.6
	17.5
	64.1
	63.7
	58.5
	76.3
	65.8

	274
	27
	24.0
	17.7
	66.0
	65.5
	60.0
	78.0
	67.6

	273
	27
	25.0
	18.6
	67.6
	67.1
	61.2
	79.0
	68.9

	276
	27
	25.6
	18.9
	69.3
	68.5
	62.6
	79.8
	70.2

	281
	27
	23.5
	17.4
	64.4
	63.7
	58.9
	76.8
	66.1

	286
	27
	24.4
	18.4
	66.7
	65.8
	60.8
	78.9
	68.2

	288
	27
	23.1
	16.2
	63.1
	62.1
	58.0
	74.5
	64.4

	287
	27
	25.2
	19.2
	68.3
	67.5
	62.1
	80.7
	69.8

	292
	27
	25.6
	19.3
	69.6
	68.5
	63.2
	81.7
	71.0

	297
	27
	23.8
	17.3
	64.3
	62.7
	59.2
	74.6
	65.3

	316
	27
	26.0
	20.6
	71.0
	69.8
	65.0
	84.3
	72.8

	317
	27
	27.1
	22.3
	72.3
	70.7
	65.7
	85.4
	73.8

	341
	27
	24.5
	20.0
	72.8
	71.1
	66.7
	93.0
	76.6

	344
	27
	27.2
	24.7
	72.8
	71.2
	66.3
	90.9
	76.1

	371
	27
	23.9
	18.4
	68.4
	66.3
	63.3
	82.9
	70.5

	370
	27
	24.8
	20.0
	72.2
	70.2
	66.2
	90.3
	75.8

	374
	27
	25.0
	19.9
	69.8
	67.8
	64.5
	85.2
	72.3

	388
	27
	25.4
	20.7
	71.9
	69.9
	66.1
	89.2
	74.9

	393
	27
	14.3
	10.6
	36.8
	33.9
	41.4
	47.2
	39.4

	385
	27
	24.1
	18.4
	69.2
	67.1
	64.0
	84.3
	71.5

	390
	27
	24.4
	19.7
	73.8
	71.8
	67.9
	93.7
	77.5

	396
	27
	25.0
	19.7
	73.8
	71.6
	68.0
	92.6
	77.2

	397
	27
	25.1
	19.7
	75.6
	73.6
	69.3
	96.2
	79.6

	410
	27
	15.2
	12.0
	38.1
	35.0
	42.9
	48.9
	40.8

	414
	27
	25.0
	19.0
	72.0
	69.0
	66.0
	87.0
	74.0

	420
	27
	25.5
	20.6
	74.7
	72.3
	68.6
	93.4
	78.0

	458
	27
	16.7
	12.5
	43.8
	39.3
	50.4
	55.3
	47.0

	468
	27
	15.3
	11.9
	39.3
	35.8
	44.7
	50.7
	42.2

	486
	27
	17.5
	14.0
	44.3
	39.6
	50.6
	55.9
	47.3

	517
	27
	17.9
	14.8
	46.2
	40.9
	53.2
	58.4
	49.6

	538
	27
	15.4
	12.4
	41.6
	37.3
	47.5
	53.9
	44.8

	648
	27
	20.1
	15.9
	56.8
	51.8
	57.6
	70.7
	59.4

	725
	27
	20.6
	16.7
	60.6
	55.2
	61.0
	75.4
	63.4

	762
	27
	13.9
	12.7
	41.8
	37.1
	50.3
	57.8
	46.7

	772
	27
	16.2
	13.6
	47.5
	41.5
	56.4
	62.9
	52.2

	793
	27
	24.5
	19.7
	69.0
	61.8
	69.5
	82.3
	71.1

	797
	27
	22.5
	19.5
	60.5
	54.6
	62.2
	77.0
	64.1

	806
	27
	20.3
	16.7
	60.4
	54.2
	62.2
	76.4
	63.8

	827
	27
	23.9
	19.9
	68.0
	60.5
	69.3
	82.4
	70.6

	832
	27
	17.1
	15.1
	49.1
	42.7
	58.9
	65.3
	54.2

	854
	27
	22.8
	17.9
	63.9
	54.1
	73.2
	77.9
	67.9

	851
	27
	22.1
	17.9
	65.0
	56.9
	68.7
	79.3
	68.0

	876
	27
	19.3
	17.1
	54.8
	47.6
	62.1
	69.7
	58.8

	875
	27
	19.2
	16.9
	54.7
	47.4
	61.9
	69.9
	58.7

	911
	27
	21.9
	18.9
	63.8
	56.6
	66.6
	79.6
	67.2

	912
	27
	23.7
	20.0
	68.5
	60.5
	70.7
	83.7
	71.5

	926
	27
	21.6
	18.6
	65.3
	57.8
	67.8
	81.5
	68.7

	925
	27
	21.6
	18.5
	65.8
	58.4
	68.0
	81.9
	69.1

	936
	27
	23.7
	18.4
	65.1
	55.1
	73.7
	79.4
	68.6

	938
	27
	23.0
	18.2
	62.6
	53.3
	70.4
	77.2
	66.4

	952
	27
	19.9
	16.1
	59.3
	50.9
	66.6
	74.9
	63.4

	954
	27
	22.6
	19.3
	66.0
	58.1
	69.2
	81.8
	69.4

	956
	27
	23.2
	18.6
	67.8
	58.4
	72.5
	81.9
	70.8

	963
	27
	23.5
	19.0
	64.3
	54.5
	72.0
	79.5
	68.2

	960
	27
	25.3
	20.6
	71.5
	61.2
	77.0
	85.0
	74.4

	962
	27
	24.5
	18.5
	70.5
	60.5
	76.5
	84.5
	73.5

	965
	27
	21.7
	19.0
	66.0
	58.3
	68.9
	82.7
	69.6

	973
	27
	24.9
	19.2
	70.1
	58.9
	78.9
	84.9
	73.9

	969
	27
	24.8
	20.2
	71.3
	61.2
	76.1
	85.3
	74.1

	971
	27
	26.4
	20.9
	74.4
	63.4
	80.1
	87.8
	77.3

	975
	27
	23.3
	18.8
	69.4
	60.2
	73.4
	84.0
	72.4

	977
	27
	24.5
	21.4
	68.3
	59.6
	72.1
	83.8
	71.6

	981
	27
	22.5
	19.1
	68.8
	60.3
	71.7
	84.8
	72.1

	983
	27
	23.4
	19.5
	71.0
	62.2
	73.8
	86.7
	74.2

	982
	27
	26.0
	21.6
	75.7
	65.9
	78.3
	89.9
	78.2

	985
	27
	24.2
	21.0
	71.8
	62.8
	74.2
	86.8
	74.8

	980
	27
	24.8
	20.9
	65.7
	55.7
	73.6
	81.4
	69.6

	986
	27
	24.1
	19.5
	71.6
	61.6
	76.1
	85.9
	74.5

	989
	27
	24.7
	21.4
	69.8
	60.5
	73.9
	84.9
	72.9

	994
	27
	27.0
	21.6
	76.3
	64.8
	82.0
	89.8
	79.0

	999
	27
	22.1
	19.0
	68.3
	59.3
	72.4
	84.9
	72.0

	996
	27
	22.3
	19.4
	68.7
	60.0
	72.1
	85.0
	72.1

	1001
	27
	25.5
	21.8
	72.3
	62.0
	77.1
	86.8
	75.2

	1000
	27
	27.0
	23.3
	78.0
	67.7
	80.7
	91.7
	80.0

	1005
	27
	26.6
	22.5
	75.3
	64.0
	81.0
	89.5
	78.2

	1006
	27
	24.9
	22.0
	70.8
	61.0
	75.4
	86.2
	74.0

	1008
	27
	24.3
	20.5
	72.6
	63.1
	76.1
	88.0
	75.8

	1014
	27
	25.0
	21.1
	72.1
	61.9
	77.3
	87.4
	75.4

	1013
	27
	25.1
	21.1
	75.4
	65.5
	78.2
	90.3
	78.2

	1021
	27
	23.3
	19.8
	71.2
	61.8
	75.0
	87.4
	74.6

	1022
	27
	24.8
	20.5
	74.4
	64.3
	78.0
	89.6
	77.4

	1025
	27
	23.4
	19.6
	72.0
	62.1
	76.3
	88.1
	75.3

	1026
	27
	25.5
	21.4
	76.5
	66.3
	79.6
	91.5
	79.3

	84
	28
	28.9
	17.9
	71.4
	75.5
	59.3
	68.0
	67.7

	91
	28
	30.3
	20.4
	68.6
	71.7
	57.9
	67.3
	65.7

	103
	28
	25.4
	18.3
	65.0
	70.2
	55.5
	70.5
	64.8

	122
	28
	28.8
	20.2
	67.7
	71.3
	57.8
	70.4
	66.3

	138
	28
	25.7
	17.3
	67.4
	71.6
	57.8
	72.8
	67.0

	155
	28
	26.4
	16.4
	66.9
	68.7
	57.6
	68.2
	64.8

	156
	28
	29.8
	20.4
	69.8
	72.6
	59.8
	72.0
	68.1

	166
	28
	26.9
	17.5
	66.6
	68.0
	57.7
	68.4
	64.7

	169
	28
	25.0
	16.3
	62.9
	65.1
	54.9
	66.9
	61.9

	175
	28
	25.4
	16.5
	63.4
	64.2
	55.8
	66.5
	62.0

	179
	28
	25.4
	16.4
	64.2
	65.5
	56.2
	67.4
	62.9

	182
	28
	25.6
	16.7
	65.4
	66.9
	57.0
	68.7
	64.2

	186
	28
	27.6
	17.6
	70.9
	71.6
	61.6
	72.0
	68.6

	188
	28
	27.5
	17.4
	68.9
	68.9
	60.5
	70.2
	66.8

	187
	28
	26.7
	17.4
	68.5
	69.3
	59.8
	70.8
	66.7

	193
	28
	26.3
	16.8
	66.4
	66.1
	58.9
	68.8
	64.6

	201
	28
	29.8
	18.4
	74.3
	72.2
	65.7
	73.1
	71.0

	203
	28
	28.2
	19.4
	71.3
	71.4
	62.4
	73.3
	69.2

	206
	28
	26.1
	17.5
	65.7
	65.4
	58.4
	69.2
	64.3

	207
	28
	30.4
	23.1
	71.3
	70.7
	62.7
	72.6
	69.0

	212
	28
	29.4
	21.3
	70.2
	69.5
	62.2
	72.2
	68.1

	223
	28
	27.5
	19.0
	67.8
	67.8
	60.1
	72.9
	66.9

	227
	28
	26.0
	17.6
	68.6
	69.4
	60.4
	74.4
	68.0

	231
	28
	24.8
	17.2
	63.0
	63.2
	56.5
	69.9
	63.0

	233
	28
	27.8
	19.7
	69.7
	70.1
	61.5
	75.6
	69.1

	415
	28
	18.2
	16.7
	65.6
	64.4
	61.2
	86.0
	70.0

	424
	28
	27.8
	21.9
	76.7
	74.3
	70.2
	96.2
	80.3

	422
	28
	19.1
	20.0
	65.7
	64.1
	61.2
	85.8
	69.9

	437
	28
	27.4
	26.1
	73.6
	71.3
	67.9
	94.6
	77.8

	456
	28
	21.0
	19.6
	69.2
	66.9
	64.5
	90.0
	73.5

	479
	28
	19.3
	19.7
	66.7
	64.4
	62.4
	87.1
	71.0

	493
	28
	17.8
	19.3
	64.9
	62.2
	61.0
	84.9
	69.0

	588
	28
	17.4
	14.8
	45.7
	40.5
	52.7
	58.5
	49.2

	596
	28
	15.6
	13.1
	43.1
	38.4
	49.7
	56.4
	46.7

	627
	28
	16.2
	13.6
	44.2
	39.3
	51.5
	57.5
	48.1

	668
	28
	17.0
	14.3
	46.7
	41.1
	54.3
	60.3
	50.5

	684
	28
	15.7
	14.3
	43.0
	38.2
	51.6
	57.8
	47.6

	691
	28
	16.5
	14.5
	45.3
	39.9
	53.7
	59.8
	49.6

	685
	28
	16.6
	13.9
	45.8
	40.6
	52.8
	59.8
	49.6

	695
	28
	17.6
	14.6
	48.5
	42.6
	56.6
	62.4
	52.5

	748
	28
	17.8
	15.2
	50.1
	43.6
	58.3
	64.7
	54.3

	1002
	28
	27.5
	23.5
	77.9
	67.6
	80.6
	92.9
	80.6

	1036
	28
	25.4
	22.0
	76.0
	65.4
	79.7
	91.4
	79.0

	1043
	28
	25.6
	22.0
	76.4
	65.4
	80.7
	92.2
	79.6

	1046
	28
	9.2
	17.1
	55.6
	45.5
	59.1
	74.7
	59.4

	1055
	28
	10.1
	16.6
	57.7
	47.8
	62.6
	77.7
	62.3

	1056
	28
	8.7
	15.9
	55.8
	45.9
	60.2
	74.8
	59.8

	230
	29
	26.6
	19.2
	66.1
	66.0
	59.0
	72.2
	65.6

	238
	29
	27.2
	20.1
	67.8
	67.9
	60.5
	75.0
	67.8

	242
	29
	25.5
	18.8
	63.1
	63.2
	56.9
	71.6
	63.6

	334
	29
	26.7
	23.6
	75.4
	74.0
	68.6
	94.9
	79.1

	348
	29
	23.9
	21.8
	73.7
	72.5
	67.3
	96.3
	78.5

	759
	29
	14.3
	17.4
	58.3
	52.9
	59.0
	79.9
	63.3

	767
	29
	11.2
	17.9
	53.9
	47.4
	54.1
	73.7
	57.8

	771
	29
	12.7
	18.2
	55.5
	49.7
	56.3
	76.4
	60.1

	784
	29
	9.7
	14.6
	54.4
	47.7
	54.9
	74.5
	58.5

	783
	29
	9.5
	15.3
	53.7
	46.3
	53.7
	73.0
	57.3

	803
	29
	13.5
	18.1
	57.3
	51.3
	58.2
	78.5
	61.9

	825
	29
	9.9
	16.5
	54.0
	46.2
	54.0
	73.2
	57.4

	834
	29
	22.6
	19.0
	62.0
	52.6
	71.1
	76.1
	65.9

	831
	29
	15.3
	19.2
	59.3
	53.5
	60.5
	81.0
	64.3

	839
	29
	13.4
	16.7
	59.9
	53.6
	60.7
	81.4
	64.7

	841
	29
	13.2
	17.1
	59.2
	52.5
	59.7
	80.2
	63.6

	853
	29
	8.3
	17.0
	53.1
	44.4
	52.5
	71.4
	55.9

	865
	29
	14.6
	17.7
	59.5
	53.5
	60.8
	81.3
	64.5

	877
	29
	5.1
	14.7
	50.5
	40.2
	48.3
	66.5
	52.0

	880
	29
	7.5
	15.3
	52.9
	43.7
	52.4
	71.2
	55.6

	887
	29
	14.0
	16.8
	60.2
	54.0
	61.5
	82.0
	65.2

	895
	29
	16.6
	17.9
	61.3
	55.4
	62.8
	83.3
	66.4

	897
	29
	15.2
	17.6
	60.9
	54.7
	62.3
	82.9
	66.1

	893
	29
	15.8
	18.7
	62.1
	55.3
	63.0
	83.7
	66.9

	891
	29
	5.6
	15.8
	50.7
	40.1
	49.2
	67.4
	52.3

	908
	29
	5.3
	15.1
	50.9
	40.2
	49.9
	67.8
	52.8

	917
	29
	11.4
	16.8
	57.1
	49.1
	57.4
	76.9
	60.8

	922
	29
	4.5
	14.4
	49.5
	39.1
	48.6
	65.7
	51.3

	947
	29
	21.8
	22.5
	64.9
	58.3
	66.8
	85.9
	69.8

	951
	29
	14.7
	20.0
	59.5
	52.4
	61.8
	81.1
	64.5

	968
	29
	15.9
	19.0
	61.3
	53.9
	64.1
	83.0
	66.4

	987
	29
	11.7
	18.0
	57.3
	49.1
	60.2
	78.1
	61.9

	1044
	29
	10.0
	17.0
	56.5
	47.2
	60.3
	76.7
	60.9

	1050
	29
	9.6
	15.5
	57.7
	48.2
	61.8
	78.0
	62.1

	1054
	29
	11.9
	19.6
	58.3
	48.8
	62.9
	78.8
	63.0

	1058
	29
	11.1
	18.1
	59.2
	49.2
	64.4
	79.4
	63.8

	1059
	29
	12.5
	18.4
	61.1
	51.7
	67.0
	82.5
	66.4

	1060
	29
	11.8
	17.9
	60.9
	50.4
	65.4
	80.5
	65.1

	1061
	29
	10.4
	16.4
	59.5
	48.9
	63.4
	78.1
	63.3




Appendix 5 - Pre-European Vegetation Type

Grid Value


	
	Vegetation Type
	Vegetation Type Name

	1
	1
	Dry Rainforest

	2
	2
	Myanba Eucalyptus/Fig Forest

	3
	3
	Rocky Top Dry Shrub Forest

	4
	4
	A silve/P brogo Shrub Rainforest

	5
	5
	Bunga Head Rainforest

	6
	6
	Coastal Warm Temperate Rainforest

	7
	7
	Hinterland Warm Temperate Rainforest

	8
	8
	Cool Temperate Rainforest

	9
	9
	Mountain Wet Layered Forest (E. nitens)

	10
	10
	Mountain Wet Layered Forest (E fastigata)

	11
	11
	Tantawangalo Wet Shrub Forest

	12
	12
	Mountain Wet Fern Forest

	13
	13
	Hinterland Wet Fern Forest

	14
	14
	Hinterland Wet Shrub Forest

	15
	15
	Mountain Wet Herb Forest

	16
	16
	Basalt Wet Herb Forest

	17
	17
	Flats Wet Herb Forest

	18
	18
	Brogo Wet Vine Forest

	19
	19
	Bega Wet Shrub Forest

	20
	20
	Bega Dry Grass Forest

	21
	21
	Candelo Dry Grass Forest

	73
	22A
	Monaro Dry Grass Forest

	72
	22B
	Numeralla Dry Shrub Woodland

	23
	23A
	Monaro Grassland

	71
	23B
	Monaro Basalt Grass Woodland

	24
	24
	Subalpine Dry Shrub Forest

	25
	25
	Sandstone Dry Shrub Forest

	26
	26
	Tableland Dry Shrub Forest

	27
	27
	Waalimma Dry Grass Forest

	28
	28
	Wog Wog Dry Grass Forest

	29
	29
	Nalbaugh Dry Grass Forest

	30
	30
	Wallagaraugh Dry Grass Forest

	31
	31
	Hinterland Dry Grass Forest

	32
	32
	Coastal Dry Shrub Forest (E. longifolia)

	33
	33
	Coastal Dry Shrub Forest (E. muellerana)

	34
	34
	Brogo Dry Shrub Forest

	35
	35
	Escarpment Dry Grass Forest

	36
	36
	Dune Dry Shrub Forest

	37
	37
	Coastal Dry Shrub Forest (Angophora floribunda)

	38
	38
	Southern Riparian Scrub

	39
	39
	Northern Riparian Scrub

	40
	40
	Riverine Forest

	41
	41
	Mountain Dry Shrub Forest (E.fraxinoides)

	42
	42
	Coastal Dry Shrub Forest (E.obliqua)

	43
	43
	Mountain Dry Shrub Forest (E.cypellocarpa)

	44
	44
	Foothills Dry Shrub Forest

	45
	45
	Mountain Dry Shrub Forest (E.sieberi)

	46
	46B
	Lowland Dry Shrub Forest

	79
	46A
	Timbillica Dry Shrub Forest

	47
	47
	Eden Dry Shrub Forest

	48
	48
	Bega Dry Shrub Forest

	49
	49
	Coastal Dry Shrub Forest (E.agglomerata)

	50
	50
	Genoa Dry Shrub Forest

	51
	51
	Rock Shrub (K.ambig)

	52
	52
	Mountain Rock Scrub

	53
	53
	Montane Heath

	54
	54
	Mountain Nadgee Heath

	55
	55
	Coastal Lowland Heath

	56
	56
	Swamp Heath

	57
	57
	Lowland Swamp

	58
	58
	Swamp Forest

	59
	59
	Sub-Alpine Bog

	60
	60
	Floodplain Wetlands

	61
	61
	Coastal Scrub

	63
	63
	Estuarine Wetland (M.erici)

	64
	64
	Saltmarsh

	66
	66
	Estuarine Wetland (Av.marin)

	81
	W1
	Wadbilliga Dry Shrub Forest

	82
	W2
	Wadbilliga Range Ash Forest

	83
	W3
	Wadbilliga Mallee Heath

	84
	W4
	Wadbilliga Range Wet Forest

	85
	W5
	Wadbilliga Gorge Dry Forest

	86
	W6
	Wadbilliga River Valley Forest


Appendix 6: Assumed costs and market prices

	Cost
	value
	unit

	Clearfall
	 $15 
	/m3

	Thinning 1
	 $19 
	/m3

	Thinning 2
	 $17 
	/m3

	Establishment
	 $1,000 
	/hectare

	Post-establishment
	 $140 
	/hectare

	Maintenance
	 $100 
	/hectare

	Transport - sealed roads
	$0.09
	/m3/km

	Transport - unsealed roads
	$0.13
	/m3/km

	
	
	

	Market Prices (baseline)
	
	

	Sawnwood
	$367
	/m3

	Ply
	$575
	/m3

	MDF
	$450
	/m3

	
	
	


Source: ABARE (1996); Stephens et al (1993); MGP (1995); MGP (1997)

APPENDIX 7:
YIELD TABLES

APPENDIX 7 (a) PINUS RADIATA Pulplog Regime YIELD TABLE

	Productivity Ranking
	Age (yr)
	Height (m)
	Basal Area (m2/ha)
	Stocking (stems per ha)
	Mean Annual Increment (m3/ha)
	First Thinning Pulp (m3/ha)
	Second Thinning Pulp (m3/ha)
	Second Thinning Sawlog (m3/ha)
	Clear Fall Sawlog (m3/ha)
	Clear Fall Pulp (m3/ha)
	Total Recoverable Volume (m3/ha)

	LOW
	1
	0
	0.0
	0
	0
	0
	0
	0
	0
	0
	0

	LOW
	2
	0
	0.0
	0
	0
	0
	0
	0
	0
	0
	0

	LOW
	3
	0
	0.0
	0
	0
	0
	0
	0
	0
	0
	0

	LOW
	4
	0
	0.0
	0
	0
	0
	0
	0
	0
	0
	0

	LOW
	5
	0
	0.0
	0
	0
	0
	0
	0
	0
	0
	0

	LOW
	6
	0
	0.0
	0
	0
	0
	0
	0
	0
	0
	0

	LOW
	7
	0
	0.0
	0
	0
	0
	0
	0
	0
	0
	0

	LOW
	8
	0
	0.0
	0
	0
	0
	0
	0
	0
	0
	0

	LOW
	9
	0
	0.0
	0
	0
	0
	0
	0
	0
	0
	0

	LOW
	10
	7.1
	18.9
	900
	5.3
	0
	0
	0
	0
	0
	0

	LOW
	11
	8.2
	21.1
	900
	6.1
	0
	0
	0
	0
	0
	0

	LOW
	12
	9.3
	23.3
	900
	6.8
	0
	0
	0
	0
	0
	0

	LOW
	13
	10.5
	25.4
	900
	7.6
	0
	0
	0
	0
	0
	0

	LOW
	14
	11.6
	27.4
	900
	8.3
	0
	0
	0
	0
	0
	0

	LOW
	15
	12.8
	29.4
	900
	9
	0
	0
	0
	0
	0
	0

	LOW
	16
	13.9
	18.0
	455
	5.5
	57
	0
	0
	0
	0
	57

	LOW
	17
	15
	19.6
	455
	6
	0
	0
	0
	0
	0
	0

	LOW
	18
	16
	21.2
	455
	6.6
	0
	0
	0
	0
	0
	0

	LOW
	19
	17.1
	22.7
	455
	7
	0
	0
	0
	0
	0
	0

	LOW
	20
	18.1
	24.3
	455
	7.5
	0
	0
	0
	0
	0
	0

	LOW
	21
	19
	25.8
	455
	8
	0
	0
	0
	0
	0
	0

	LOW
	22
	20
	27.3
	455
	8.4
	0
	0
	0
	0
	0
	0

	LOW
	23
	20.9
	28.7
	455
	8.8
	0
	0
	0
	0
	0
	0

	LOW
	24
	21.7
	30.2
	455
	9.2
	0
	0
	0
	0
	0
	0

	LOW
	25
	22.6
	31.6
	455
	9.6
	0
	0
	0
	0
	0
	0

	LOW
	26
	23.4
	22.0
	268
	6.6
	0
	36
	35
	0
	0
	71

	LOW
	27
	24.1
	23.2
	268
	6.9
	0
	0
	0
	0
	0
	0

	LOW
	28
	24.9
	24.4
	268
	7.2
	0
	0
	0
	0
	0
	0

	LOW
	29
	25.5
	25.6
	268
	7.5
	0
	0
	0
	0
	0
	0

	LOW
	30
	26.2
	26.7
	268
	7.7
	0
	0
	0
	150
	54
	204

	LOW
	31
	26.8
	27.9
	268
	8
	0
	0
	0
	162
	49
	212

	LOW
	32
	27.4
	29.0
	268
	8.2
	0
	0
	0
	178
	47
	225

	LOW
	33
	28
	30.1
	268
	8.4
	0
	0
	0
	194
	42
	236

	LOW
	34
	28.5
	31.2
	268
	8.6
	0
	0
	0
	210
	45
	254

	LOW
	35
	29
	32.3
	268
	8.8
	0
	0
	0
	213
	50
	263

	MEDIUM
	1
	0
	0.0
	0
	0
	0
	0
	0
	0
	0
	0

	MEDIUM
	2
	0
	0.0
	0
	0
	0
	0
	0
	0
	0
	0

	MEDIUM
	3
	0
	0.0
	0
	0
	0
	0
	0
	0
	0
	0

	MEDIUM
	4
	0
	0.0
	0
	0
	0
	0
	0
	0
	0
	0

	MEDIUM
	5
	0
	0.0
	0
	0
	0
	0
	0
	0
	0
	0

	MEDIUM
	6
	0
	0.0
	0
	0
	0
	0
	0
	0
	0
	0

	MEDIUM
	7
	0
	0.0
	0
	0
	0
	0
	0
	0
	0
	0

	MEDIUM
	8
	0
	0.0
	0
	0
	0
	0
	0
	0
	0
	0

	MEDIUM
	9
	0
	0.0
	0
	0
	0
	0
	0
	0
	0
	0

	MEDIUM
	10
	10.9
	34.3
	900
	13.6
	0
	0
	0
	0
	0
	0

	MEDIUM
	11
	12.3
	37.3
	900
	14.9
	0
	0
	0
	0
	0
	0

	MEDIUM
	12
	13.7
	40.3
	900
	16.2
	0
	0
	0
	0
	0
	0

	MEDIUM
	13
	15
	43.2
	900
	17.4
	122
	0
	0
	0
	0
	122

	MEDIUM
	14
	16.4
	20.0
	317
	8.1
	0
	0
	0
	0
	0
	0

	MEDIUM
	15
	17.7
	22.0
	317
	8.8
	0
	0
	0
	0
	0
	0

	MEDIUM
	16
	18.9
	23.9
	317
	9.6
	0
	0
	0
	0
	0
	0

	MEDIUM
	17
	20.1
	25.8
	317
	10.3
	0
	0
	0
	0
	0
	0

	MEDIUM
	18
	21.3
	27.7
	317
	11
	0
	0
	0
	0
	0
	0

	MEDIUM
	19
	22.4
	29.5
	317
	11.6
	0
	0
	0
	0
	0
	0

	MEDIUM
	20
	23.4
	31.3
	317
	12.2
	0
	0
	0
	0
	0
	0

	MEDIUM
	21
	24.4
	33.1
	317
	12.8
	0
	24
	46
	0
	0
	70

	MEDIUM
	22
	25.3
	24.0
	196
	9.1
	0
	0
	0
	0
	0
	0

	MEDIUM
	23
	26.2
	25.5
	196
	9.6
	0
	0
	0
	0
	0
	0

	MEDIUM
	24
	27.1
	26.9
	196
	10
	0
	0
	0
	0
	0
	0

	MEDIUM
	25
	27.8
	28.4
	196
	10.4
	0
	0
	0
	0
	0
	0

	MEDIUM
	26
	28.6
	29.8
	196
	10.7
	0
	0
	0
	0
	0
	0

	MEDIUM
	27
	29.3
	31.2
	196
	11.1
	0
	0
	0
	0
	0
	0

	MEDIUM
	28
	29.9
	32.6
	196
	11.4
	0
	0
	0
	0
	0
	0

	MEDIUM
	29
	30.5
	34.0
	196
	11.7
	0
	0
	0
	
	
	

	MEDIUM
	30
	31.1
	35.3
	196
	12
	0
	0
	0
	303
	32
	335

	MEDIUM
	31
	31.6
	36.7
	196
	12.2
	0
	0
	0
	319
	33
	352

	MEDIUM
	32
	32.1
	38.0
	196
	12.4
	0
	0
	0
	335
	34
	369

	MEDIUM
	33
	32.6
	39.3
	196
	12.6
	0
	0
	0
	351
	34
	385

	MEDIUM
	34
	33
	40.6
	196
	12.8
	0
	0
	0
	368
	35
	403

	MEDIUM
	35
	33.4
	41.9
	196
	13
	0
	0
	0
	383
	36
	419

	HIGH
	1
	0
	0.0
	0
	0
	0
	0
	0
	0
	0
	0

	HIGH
	2
	0
	0.0
	0
	0
	0
	0
	0
	0
	0
	0

	HIGH
	3
	0
	0.0
	0
	0
	0
	0
	0
	0
	0
	0

	HIGH
	4
	0
	0.0
	0
	0
	0
	0
	0
	0
	0
	0

	HIGH
	5
	0
	0.0
	0
	0
	0
	0
	0
	0
	0
	0

	HIGH
	6
	0
	0.0
	0
	0
	0
	0
	0
	0
	0
	0

	HIGH
	7
	0
	0.0
	0
	0
	0
	0
	0
	0
	0
	0

	HIGH
	8
	0
	0.0
	0
	0
	0
	0
	0
	0
	0
	0

	HIGH
	9
	0
	0.0
	0
	0
	0
	0
	0
	0
	0
	0

	HIGH
	10
	12.6
	33.9
	900
	15.3
	0
	0
	0
	0
	0
	0

	HIGH
	11
	14.3
	37.5
	900
	17.1
	0
	0
	0
	0
	0
	0

	HIGH
	12
	15.9
	40.9
	900
	18.8
	141
	0
	0
	0
	0
	141

	HIGH
	13
	18.1
	20.0
	320
	9.2
	0
	0
	0
	0
	0
	0

	HIGH
	14
	19.5
	22.3
	320
	10.2
	0
	0
	0
	0
	0
	0

	HIGH
	15
	20.9
	24.5
	320
	11.2
	0
	0
	0
	0
	0
	0

	HIGH
	16
	22.1
	26.7
	320
	12.1
	0
	0
	0
	0
	0
	0

	HIGH
	17
	23.3
	28.9
	320
	12.9
	0
	0
	0
	0
	0
	0

	HIGH
	18
	24.5
	31.0
	320
	13.7
	0
	0
	0
	0
	0
	0

	HIGH
	19
	25.5
	33.1
	320
	14.4
	0
	0
	0
	0
	0
	0

	HIGH
	20
	26.5
	35.1
	320
	15
	0
	0
	0
	0
	0
	0

	HIGH
	21
	27.4
	37.2
	320
	15.6
	0
	24
	84
	0
	0
	108

	HIGH
	22
	28
	24.0
	173
	10
	0
	0
	0
	0
	0
	0

	HIGH
	23
	28.8
	25.6
	173
	10.4
	0
	0
	0
	0
	0
	0

	HIGH
	24
	29.5
	27.2
	173
	10.8
	0
	0
	0
	0
	0
	0

	HIGH
	25
	30.2
	28.7
	173
	11.2
	0
	0
	0
	0
	0
	0

	HIGH
	26
	30.8
	30.2
	173
	11.6
	0
	0
	0
	0
	0
	0

	HIGH
	27
	31.4
	31.8
	173
	11.9
	0
	0
	0
	0
	0
	0

	HIGH
	28
	31.9
	33.3
	173
	12.2
	0
	0
	0
	0
	0
	0

	HIGH
	29
	32.4
	34.7
	173
	12.5
	0
	0
	0
	
	
	

	HIGH
	30
	32.8
	36.2
	173
	12.8
	0
	0
	0
	334
	29
	364

	HIGH
	31
	33.2
	37.6
	173
	13
	0
	0
	0
	351
	30
	381

	HIGH
	32
	33.6
	39.1
	173
	13.2
	0
	0
	0
	369
	28
	397

	HIGH
	33
	33.9
	40.5
	173
	13.4
	0
	0
	0
	383
	30
	414

	HIGH
	34
	34.2
	41.9
	173
	13.6
	0
	0
	0
	401
	31
	432

	HIGH
	35
	34.4
	43.0
	173
	13.7
	0
	0
	0
	411
	31
	442


APPENDIX 7 (B) PINUS RADIATA SAWLOG REGIME YIELD TABLE

	Productivity Ranking
	Age (yr)
	Height (m)
	Basal Area (m2/ha)
	Stocking (stems per ha)
	Mean Annual Increment (m3/ha)
	First Thinning Sawlog (m3/ha)
	First Thinning Pulp (m3/ha)
	Clearfall Pulp (m3/ha)
	Clearfall Sawlog (m3/ha)
	Total Recoverable Volume (m3/ha)

	LOW
	1
	0
	0.0
	0
	0.0
	0
	0
	0
	0
	0

	LOW
	2
	0
	0.0
	0
	0.0
	0
	0
	0
	0
	0

	LOW
	3
	0
	0.0
	0
	0.0
	0
	0
	0
	0
	0

	LOW
	4
	0
	0.0
	0
	0.0
	0
	0
	0
	0
	0

	LOW
	5
	0
	0.0
	0
	0.0
	0
	0
	0
	0
	0

	LOW
	6
	0
	0.0
	0
	0.0
	0
	0
	0
	0
	0

	LOW
	7
	0
	0.0
	0
	0.0
	0
	0
	0
	0
	0

	LOW
	8
	0
	0.0
	0
	0.0
	0
	0
	0
	0
	0

	LOW
	9
	0
	0.0
	0
	0.0
	0
	0
	0
	0
	0

	LOW
	10
	8.2
	17.9
	1000
	6.4
	0
	0
	0
	0
	0

	LOW
	11
	9.5
	20.6
	1000
	7.3
	0
	0
	0
	0
	0

	LOW
	12
	10.7
	23.2
	1000
	8.3
	0
	0
	0
	0
	0

	LOW
	13
	12
	25.8
	1000
	9.2
	0
	0
	0
	0
	0

	LOW
	14
	13.2
	28.2
	1000
	10.0
	0
	0
	0
	0
	0

	LOW
	15
	14.4
	18.0
	482
	6.4
	0
	61
	0
	0
	61

	LOW
	16
	15.6
	19.9
	482
	7.1
	0
	0
	0
	0
	0

	LOW
	17
	16.8
	21.8
	482
	7.7
	0
	0
	0
	0
	0

	LOW
	18
	17.9
	23.7
	482
	8.3
	0
	0
	0
	0
	0

	LOW
	19
	19
	25.5
	482
	8.9
	0
	0
	0
	0
	0

	LOW
	20
	20
	27.2
	482
	9.4
	0
	0
	0
	0
	0

	LOW
	21
	21
	29.0
	482
	10.0
	0
	0
	0
	0
	0

	LOW
	22
	21.9
	22.0
	312
	7.5
	35
	24
	0
	0
	24

	LOW
	23
	22.9
	23.5
	312
	7.9
	0
	0
	0
	0
	0

	LOW
	24
	23.7
	25.0
	312
	8.3
	0
	0
	0
	0
	0

	LOW
	25
	24.5
	26.4
	312
	8.7
	0
	0
	0
	0
	0

	LOW
	26
	25.3
	27.9
	312
	9.1
	0
	0
	0
	0
	0

	LOW
	27
	26
	29.3
	312
	9.4
	0
	0
	0
	0
	0

	LOW
	28
	26.7
	30.7
	312
	9.7
	0
	0
	0
	0
	0

	LOW
	29
	27.4
	32.1
	312
	10.0
	0
	0
	0
	0
	0

	LOW
	30
	28
	27.3
	236
	8.4
	37
	13
	0
	0
	13

	LOW
	31
	28.6
	28.5
	236
	8.7
	0
	0
	0
	0
	0

	LOW
	32
	29.2
	29.8
	236
	8.9
	0
	0
	0
	0
	0

	LOW
	33
	29.7
	31.0
	236
	9.2
	0
	0
	0
	0
	0

	LOW
	34
	30.2
	32.2
	236
	9.4
	0
	0
	0
	0
	0

	LOW
	35
	30.6
	33.4
	236
	9.6
	0
	0
	32
	271
	303

	MEDIUM
	1
	0
	0.0
	0
	0.0
	0
	0
	0
	0
	0

	MEDIUM
	2
	0
	0.0
	0
	0.0
	0
	0
	0
	0
	0

	MEDIUM
	3
	0
	0.0
	0
	0.0
	0
	0
	0
	0
	0

	MEDIUM
	4
	0
	0.0
	0
	0.0
	0
	0
	0
	0
	0

	MEDIUM
	5
	0
	0.0
	0
	0.0
	0
	0
	0
	0
	0

	MEDIUM
	6
	0
	0.0
	0
	0.0
	0
	0
	0
	0
	0

	MEDIUM
	7
	0
	0.0
	0
	0.0
	0
	0
	0
	0
	0

	MEDIUM
	8
	0
	0.0
	0
	0.0
	0
	0
	0
	0
	0

	MEDIUM
	9
	0
	0.0
	0
	0.0
	0
	0
	0
	0
	0

	MEDIUM
	10
	11
	20.2
	1000
	8.7
	0
	0
	0
	0
	0

	MEDIUM
	11
	12.5
	23.3
	1000
	10.1
	0
	0
	0
	0
	0

	MEDIUM
	12
	14
	26.4
	1000
	11.4
	0
	0
	0
	0
	0

	MEDIUM
	13
	15.5
	29.3
	1000
	12.6
	0
	0
	0
	0
	0

	MEDIUM
	14
	16.9
	20.0
	518
	8.6
	67
	0
	0
	0
	0

	MEDIUM
	15
	18.2
	22.3
	518
	9.5
	0
	0
	0
	0
	0

	MEDIUM
	16
	19.5
	24.6
	518
	10.4
	0
	0
	0
	0
	0

	MEDIUM
	17
	20.7
	26.8
	518
	11.2
	0
	0
	0
	0
	0

	MEDIUM
	18
	21.9
	29.0
	518
	12.0
	0
	0
	0
	0
	0

	MEDIUM
	19
	23
	31.1
	518
	12.7
	0
	0
	0
	0
	0

	MEDIUM
	20
	24
	22.0
	303
	8.9
	48
	35
	0
	0
	35

	MEDIUM
	21
	25
	23.8
	303
	9.5
	0
	0
	0
	0
	0

	MEDIUM
	22
	25.9
	25.5
	303
	10.0
	0
	0
	0
	0
	0

	MEDIUM
	23
	26.8
	27.2
	303
	10.5
	0
	0
	0
	0
	0

	MEDIUM
	24
	27.6
	28.8
	303
	11.0
	0
	0
	0
	0
	0

	MEDIUM
	25
	28.3
	30.5
	303
	11.4
	0
	0
	0
	0
	0

	MEDIUM
	26
	29
	32.1
	303
	11.8
	0
	0
	0
	0
	0

	MEDIUM
	27
	29.7
	33.7
	303
	12.1
	0
	0
	0
	0
	0

	MEDIUM
	28
	30.2
	26.0
	203
	9.2
	68
	15
	0
	0
	15

	MEDIUM
	29
	30.8
	27.4
	203
	9.5
	0
	0
	0
	0
	0

	MEDIUM
	30
	31.3
	28.8
	203
	9.8
	0
	0
	0
	0
	0

	MEDIUM
	31
	31.8
	30.1
	203
	10.1
	0
	0
	0
	0
	0

	MEDIUM
	32
	32.2
	31.5
	203
	10.3
	0
	0
	0
	0
	0

	MEDIUM
	33
	32.6
	32.8
	203
	10.6
	0
	0
	0
	0
	0

	MEDIUM
	34
	33
	34.1
	203
	10.8
	0
	0
	0
	0
	0

	MEDIUM
	35
	33.4
	35.4
	203
	11.0
	0
	0
	28
	315
	343

	HIGH
	1
	0
	0.0
	0
	0.0
	0
	0
	0
	0
	0

	HIGH
	2
	0
	0.0
	0
	0.0
	0
	0
	0
	0
	0

	HIGH
	3
	0
	0.0
	0
	0.0
	0
	0
	0
	0
	0

	HIGH
	4
	0
	0.0
	0
	0.0
	0
	0
	0
	0
	0

	HIGH
	5
	0
	0.0
	0
	0.0
	0
	0
	0
	0
	0

	HIGH
	6
	0
	0.0
	0
	0.0
	0
	0
	0
	0
	0

	HIGH
	7
	0
	0.0
	0
	0.0
	0
	0
	0
	0
	0

	HIGH
	8
	0
	0.0
	0
	0.0
	0
	0
	0
	0
	0

	HIGH
	9
	0
	0.0
	0
	0.0
	0
	0
	0
	0
	0

	HIGH
	10
	14.4
	25.7
	1000
	13.7
	0
	0
	0
	0
	0

	HIGH
	11
	16.2
	29.4
	1000
	15.5
	0
	0
	0
	0
	0

	HIGH
	12
	17.9
	33.0
	1000
	17.3
	0
	0
	0
	0
	0

	HIGH
	13
	19.5
	20.0
	440
	10.4
	104
	0
	0
	0
	0

	HIGH
	14
	21
	22.6
	440
	11.6
	0
	0
	0
	0
	0

	HIGH
	15
	22.4
	25.1
	440
	12.7
	0
	0
	0
	0
	0

	HIGH
	16
	23.7
	27.6
	440
	13.8
	0
	0
	0
	0
	0

	HIGH
	17
	24.9
	30.0
	440
	14.7
	0
	0
	0
	0
	0

	HIGH
	18
	26
	32.4
	440
	15.5
	0
	0
	0
	0
	0

	HIGH
	19
	27.1
	34.7
	440
	16.3
	0
	0
	0
	0
	0

	HIGH
	20
	28
	24.0
	251
	11.1
	29
	81
	0
	0
	81

	HIGH
	21
	28.9
	25.9
	251
	11.7
	0
	0
	0
	0
	0

	HIGH
	22
	29.7
	27.7
	251
	12.3
	0
	0
	0
	0
	0

	HIGH
	23
	30.4
	29.5
	251
	12.8
	0
	0
	0
	0
	0

	HIGH
	24
	31.1
	31.3
	251
	13.2
	0
	0
	0
	0
	0

	HIGH
	25
	31.7
	33.1
	251
	13.7
	0
	0
	0
	0
	0

	HIGH
	26
	32.2
	34.8
	251
	14.0
	0
	0
	0
	0
	0

	HIGH
	27
	32.7
	36.6
	251
	14.4
	0
	0
	0
	0
	0

	HIGH
	28
	33.1
	26.0
	152
	10.1
	15
	102
	0
	0
	102

	HIGH
	29
	33.5
	27.4
	152
	10.4
	0
	0
	0
	0
	0

	HIGH
	30
	33.9
	28.8
	152
	10.6
	0
	0
	0
	0
	0

	HIGH
	31
	34.2
	30.2
	152
	10.9
	0
	0
	0
	0
	0

	HIGH
	32
	34.5
	31.6
	152
	11.1
	0
	0
	0
	0
	0

	HIGH
	33
	34.8
	33.0
	152
	11.3
	0
	0
	0
	0
	0

	HIGH
	34
	35.1
	34.3
	152
	11.5
	0
	0
	0
	0
	0

	HIGH
	35
	35.3
	35.6
	152
	11.7
	0
	0
	25
	336
	361


APPENDIX 7 (C) EUCALYPTUS NITENS PULPLOG REGIME YIELD TABLE

	Productivity Ranking
	Age (yr)
	Height (m)
	Basal Area (m2/ha)
	Stocking (stems per ha)
	Mean Annual Increment (m3/ha)
	First Thinning Pulp (m3/ha)
	Clearfall Sawlog (m3/ha)
	Clearfall Pulp (m3/ha)
	Total Recoverable Volume (m3/ha)

	LOW
	1
	0
	0.0
	0
	0
	0
	0
	0
	0

	LOW
	2
	0
	0.0
	0
	0
	0
	0
	0
	0

	LOW
	3
	0
	0.0
	0
	0
	0
	0
	0
	0

	LOW
	4
	0
	0.0
	0
	0
	0
	0
	0
	0

	LOW
	5
	0
	0.0
	0
	0
	0
	0
	0
	0

	LOW
	6
	0
	0.0
	0
	0
	0
	0
	0
	0

	LOW
	7
	0
	0.0
	0
	0
	0
	0
	0
	0

	LOW
	8
	0
	0.0
	0
	0
	0
	0
	0
	0

	LOW
	9
	0
	0.0
	0
	0
	0
	0
	0
	90

	LOW
	10
	8.2
	25.1
	900
	8.9
	0
	0
	0
	90

	LOW
	11
	9.5
	27.4
	900
	9.7
	0
	0
	0
	108

	LOW
	12
	10.7
	29.5
	900
	10.5
	0
	0
	0
	127

	LOW
	13
	12
	31.6
	900
	11.3
	0
	0
	0
	147

	LOW
	14
	13.2
	33.7
	900
	12
	0
	0
	0
	168

	LOW
	15
	14.4
	35.7
	900
	12.7
	0
	0
	0
	190

	LOW
	16
	15.3
	37.2
	700
	13.2
	0
	0
	0
	208

	LOW
	17
	16.5
	38.9
	700
	13.7
	0
	0
	0
	231

	LOW
	18
	17.6
	40.7
	700
	14.3
	0
	0
	0
	254

	LOW
	19
	18.7
	42.5
	700
	14.8
	0
	0
	0
	278

	LOW
	20
	19.8
	44.2
	650
	15.3
	0
	152
	152
	303

	LOW
	21
	20.8
	45.8
	650
	15.7
	0
	164
	164
	327

	LOW
	22
	21.7
	47.4
	650
	16.1
	0
	176
	176
	351

	LOW
	23
	22.6
	49.1
	650
	16.5
	0
	188
	188
	376

	LOW
	24
	23.5
	50.6
	650
	16.8
	0
	200
	200
	400

	LOW
	25
	24.3
	52.2
	650
	17.1
	0
	213
	213
	425

	LOW
	26
	25.1
	53.8
	650
	17.4
	0
	225
	225
	450

	LOW
	27
	25.9
	55.3
	650
	17.7
	0
	237
	237
	474

	LOW
	28
	26.6
	56.8
	650
	17.9
	0
	249
	249
	498

	LOW
	29
	27.2
	58.3
	650
	18.1
	0
	261
	261
	522

	LOW
	30
	28
	60.1
	650
	18.4
	0
	276
	276
	552

	MEDIUM
	1
	0
	0.0
	0
	0
	0
	0
	0
	0

	MEDIUM
	2
	0
	0.0
	0
	0
	0
	0
	0
	0

	MEDIUM
	3
	0
	0.0
	0
	0
	0
	0
	0
	0

	MEDIUM
	4
	0
	0.0
	0
	0
	0
	0
	0
	0

	MEDIUM
	5
	0
	0.0
	0
	0
	0
	0
	0
	0

	MEDIUM
	6
	0
	0.0
	0
	0
	0
	0
	0
	0

	MEDIUM
	7
	0
	0.0
	0
	0
	0
	0
	0
	0

	MEDIUM
	8
	0
	0.0
	0
	0
	0
	0
	0
	0

	MEDIUM
	9
	0
	0.0
	0
	0
	0
	0
	0
	0

	MEDIUM
	10
	10.9
	23.7
	900
	10.3
	0
	0
	103
	103

	MEDIUM
	11
	12.5
	27.3
	900
	11.8
	0
	0
	0
	130

	MEDIUM
	12
	14
	30.8
	900
	13.3
	0
	0
	0
	159

	MEDIUM
	13
	15.4
	34.1
	900
	14.7
	0
	0
	0
	191

	MEDIUM
	14
	16.8
	37.4
	900
	16
	0
	0
	0
	225

	MEDIUM
	15
	18.2
	40.6
	900
	17.2
	130
	0
	0
	259

	MEDIUM
	16
	19.5
	22.3
	350
	9.5
	0
	0
	0
	152

	MEDIUM
	17
	20.7
	24.6
	350
	10.3
	0
	0
	0
	176

	MEDIUM
	18
	21.9
	26.8
	350
	11.1
	0
	0
	0
	200

	MEDIUM
	19
	23
	28.9
	350
	11.9
	0
	0
	0
	226

	MEDIUM
	20
	24
	31.1
	350
	12.6
	0
	126
	126
	252

	MEDIUM
	21
	25
	33.2
	350
	13.2
	0
	139
	139
	278

	MEDIUM
	22
	25.9
	35.2
	350
	13.8
	0
	152
	152
	304

	MEDIUM
	23
	26.7
	37.3
	350
	14.4
	0
	166
	166
	331

	MEDIUM
	24
	27.5
	39.3
	350
	14.9
	0
	179
	179
	358

	MEDIUM
	25
	28.3
	41.2
	350
	15.3
	0
	192
	192
	384

	MEDIUM
	26
	29
	43.2
	350
	15.8
	0
	206
	206
	411

	MEDIUM
	27
	29.6
	45.1
	350
	16.2
	0
	219
	219
	438

	MEDIUM
	28
	30.2
	47.0
	350
	16.6
	0
	232
	232
	464

	MEDIUM
	29
	30.8
	48.9
	350
	16.9
	0
	246
	246
	491

	MEDIUM
	30
	31.3
	50.8
	350
	17.2
	0
	259
	259
	517

	HIGH
	1
	0
	0.0
	0
	0
	0
	0
	0
	0

	HIGH
	2
	0
	0.0
	0
	0
	0
	0
	0
	0

	HIGH
	3
	0
	0.0
	0
	0
	0
	0
	0
	0

	HIGH
	4
	0
	0.0
	0
	0
	0
	0
	0
	0

	HIGH
	5
	0
	0.0
	0
	0
	0
	0
	0
	0

	HIGH
	6
	0
	0.0
	0
	0
	0
	0
	0
	0

	HIGH
	7
	0
	0.0
	0
	0
	0
	0
	0
	0

	HIGH
	8
	0
	0.0
	0
	0
	0
	0
	0
	0

	HIGH
	9
	0
	0.0
	0
	0
	0
	0
	0
	0

	HIGH
	10
	14.5
	35.5
	900
	18
	0
	0
	0
	0

	HIGH
	11
	16.3
	39.7
	900
	20
	0
	0
	0
	0

	HIGH
	12
	18
	13.4
	300
	7
	162
	0
	0
	162

	HIGH
	13
	19.6
	15.8
	300
	9
	0
	0
	0
	123

	HIGH
	14
	21.1
	18.4
	300
	11
	0
	0
	0
	155

	HIGH
	15
	22.5
	20.9
	300
	12
	0
	0
	0
	187

	HIGH
	16
	23.8
	23.4
	300
	14
	0
	0
	0
	221

	HIGH
	17
	25
	25.9
	300
	15
	0
	0
	0
	257

	HIGH
	18
	26.1
	28.2
	300
	16
	0
	0
	0
	293

	HIGH
	19
	28
	33.1
	300
	19
	0
	0
	0
	358

	HIGH
	20
	28.9
	35.5
	300
	20
	0
	266
	137
	403

	HIGH
	21
	29.7
	38.0
	300
	21
	0
	296
	153
	449

	HIGH
	22
	30.4
	40.4
	300
	23
	0
	327
	169
	496

	HIGH
	23
	31.1
	42.8
	300
	23
	0
	342
	176
	518

	HIGH
	24
	31.7
	45.3
	300
	23
	0
	357
	184
	541

	HIGH
	25
	32.2
	47.7
	300
	23
	0
	372
	191
	563

	HIGH
	26
	32.7
	50.1
	300
	23
	0
	387
	199
	586

	HIGH
	27
	33.2
	52.6
	300
	23
	0
	401
	207
	608

	HIGH
	28
	33.6
	55.0
	300
	23
	0
	416
	214
	631

	HIGH
	29
	33.9
	57.4
	300
	23
	0
	431
	222
	653

	HIGH
	30
	34.3
	59.9
	300
	23
	0
	446
	230
	676


58
91

