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Getting started
Welcome to the facilitator and learner’s guide for FPCOR6202A Implement practices to maximise value from
wood residue. This is a unit of FPI60111 Advanced Diploma of Forest Industry Sustainability.
This unit involves developing the skill and knowledge required to evaluate and implement effective wood
residue management practices. These are needed to ensure maximum product value recovery and adherence
to the principles of environmentally sustainable development (ESD).
This guide is one component of the training resources provided in the package for this unit. The others are
described below. The information and activities in the package will help you to prepare for the formal
assessment tasks once you have finished the training. This guide:


Describes the structure of the various components of the training resources, their sequencing and
delivery method.



Provides additional discussion of the topics covered in the flexible delivery components.

Package structure and components
The resource package has five components:
1.

This guide.

2.

Flexible delivery components.

3.

Resource interviews.

4.

Reference documents.

5.

Workplace assessments.

The relationship of components in the package is shown in Figure 1.

Figure 1: Relationship of resource package components

1. Flexible delivery components
Flexible delivery components are video-rich recorded presentations that focus on particular topics of the unit.
There are seven flexible delivery components in this package. Each is aligned to a key topic. The components
are:
1.

Introduction to the unit.
This component deals with introductory concepts and describes the structure of the various flexible
delivery components.
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Topic 1: Introductory concepts





What are residues
The importance of residues to an enterprise
Residues and sustainable production
Residues as a resource.

Topic 2: Limitations
 Forest planning to building supply
 Guidelines to action and exceptions
 Competencies and skills.
Topic 3: Unit component overview





2.

Flexible delivery components
Resource interview collection
Learner’s guide
Resources and reference documents
Assessment tasks.

Planning the task – residue management plan.
This component covers the development of the residue management plan, the major internal and
external aspects that affect the plan, and plan approval and implementation.
Topic 1: Planning the task



Residue management plan
Operational residue handling plan.

Topic 2: Internal aspects affecting the plan






Structure of the enterprise
Marketing strategy and product suite
Characteristics of the base resource
Quality Assurance and management systems
Budgetary constraints.

Topic 3: External aspects affecting the plan





Customer performance requirements
Competitive and complementary supply
Location, dispersion and transport characteristics
Customer and market demand and constraints.

Topic 4: Plan approval and implementation





3.

Budgetary commitments
Staff assignment
Equipment investment
Market supply arrangements
Implementation time table, milestones and reports.

Maximising value from wood residues - key concepts.
This component discusses the key concepts of residues, their use in a business or their sale onto other
enterprises.
Topic 1: What are residues




Secondary product
Current concepts
Ancillary purposes
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Sale and disposal.

Topic 2: Maximising profit by minimising residues


Avoidable loss.

Topic 3: Maximising the value of residues



Avoidable loss
Customer requirements.

Topic 4: The value equation with residues





Influences
Markets
Prices
Costs.

Topic 5: Wood and its broad product matrix


4.

Wood properties
Wood products.

Markets for residues.
This component looks at potential markets for residues and the performance requirements of those
markets.
Topic 1: Current wood residue sources and markets




Primary residue sources
Residue origins and types
Primary residue uses.

Topic 2: Potential wood residue markets



Increasing wood residue resources
Increasing wood residue applications.

Topic 3: Major residue performance requirement



Customer performance requirements
Specification parameters.

Topic 4: Assessing the enterprise for potential uses for the residue
5.

Residues - minimising their production.
This component explores ways to minimise the production of residues by maximising recovery of the
company’s major product suite.
Topic 1: Minimising wood production



Minimise production
Maximise recovery.

Topic 2: Major wood product sectors







Rounds and poles
Peeled veneer products
Recycled material
Sawn hardwood boards
Particle boards
Secondary processing
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Sawn softwood boards
Fibre boards.

Topic 3: Practice and avoidable loss








6.

Forestry
Sawn boards
Vaneer panels
Particle products
Fibre products
Secondary wood production
Reuse and recycling
Fuel.

Residues - maximising their value.
This component describes ways of evaluating the residues in the enterprise and matching these
residues to customer requirements. This includes limiting contamination.
Topic 1: Evaluating current residues in your enterprise




Location and production volumes
Material characteristics
Supply characteristics.

Topic 2: Matching residues to customer performance requirements


Performance requirements.

Topic 3: Evaluating current and potential contamination





Use constraints
Financial value
Occurrences
Contaminants.

Topic 4: Constraints in optimising residue production and utility


Avoidable loss.

Topic 5: Training and continuous improvement



Staff training
Continuous improvement.

Topic 6: The customer relationship



Contractual relationship
Operational relationship.
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7.

Handling residues.
This component covers the need for an effective operational handling plan for residues. It also covers
the major equipment requirements for efficient residue handling.
Topic 1: Mapping efficient material transformation and flow






Type, form, volume, generation rate
Target product range
Transformation into commodities
Handling and storage
OHS.

Topic 2: Equipment profile








Collection
Breakdown
Segregation
Handling
Transformation
Storage
Transportation.

Topic 3: Operation and maintenance



Operational procedures
Preventative maintenance.

Topic 4: Staff skills and training



Management
Training and skill development.

2. Resource interviews
Resource interviews are recorded video interview of industry members discussing topics relevant to the unit.
They provide additional sector-specific detail about topics covered in the flexible delivery components.
The resource interviews available include:

Robert Eastment,
Industry Edge, Hobart, Tasmania
Video file: Residues - 3 Key Concepts
Length: 7:04mins.
Topics discussed:
Maximising value from wood residues
•

What are ‘residues’?

•

Maximising the value of residues

•

The value equation with residues
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Phil Nagle,
Biogro, Mt Gambier, South Australia
Video file: Residues - 4 mulches and landscaping products
Length: 7:19mins
Topics discussed:
•

Market overview for mulches and landscaping products

•

Major performance requirements for wood residues in this market

•

Evaluating potential contaminants

•

Potential future residue sources and market development

Rob Douglas,
Pellet Fires Tasmania, Hobart, Tasmania.
Video file: Residues - 4 pellets and briquettes
Length: 8:03mins
Topics discussed:
Markets for residues
•

Pellets and briquettes and their use as fuel

•

What are the requirements for wood residues in this market

•

Transport distances and costs

•

Threshold volumes of wood residues required to set up a biofuel production
facility

Mark Richardson.
Gunns Timber Products, Heyfield, Victoria.
Video file: Residues - 5.3 Glulam
Length: 7:52mins
Topics discussed:
Practice & avoidable loss at the Heyfield laminating plant:
•

Transforming of primary residues to marketable residues

•

Characteristic value aspects of enterprise residues

•

Matching the residues to customer performance requirements and desired
volumes

•

Handling contaminants
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Rohan Kelly,
Gunns Timber Products, Heyfield, Victoria
Video file: Residues - 5.3 Hardwood
Length: 6:19mins.
Topics discussed:
Practice & avoidable loss at the Heyfield hardwood mill:
•

Overview of mill processes

•

Maximising log recovery

•

Areas of avoidable loss

•

Equipment maintenance

•

Staff skills & training

Simon Tutton,
Tilling Timber, Kilsyth, Victoria
Video file: Residues - 5.3 Secondary Processing
Length: 8:07mins
Topics discussed:
•

Maintaining supplier material grade & quality

•

Avoidable loss caused by poor handling, storage or human error

•

Utilising residues to satisfy packaging requirements

•

Minimising costs through effective waste management

Trevor Innes,
Gunns Timber Products, Bell Bay, Tasmania
Video file: Residues - 5.3 Softwood
Length: 6:51mins
Topics discussed:
•

Transforming primary residues to marketable residues

•

Mapping efficient material flow

•

Residue handling equipment profiles

•

Operation and maintenance

Paul Wooley,
TaAnn Tasmania
Video file: Residues - 5.3 Veneers
Length: 7:58mins
Topics discussed:
•

Residue management
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Robert De Marco,
Ausply, Wagga Wagga, NSW
Video file: Residues - 7 Ausply operations
Length: 5:24mins
Topics discussed:


Mapping efficient material flow



Equipment profiles



Practice & avoidable loss

3. Reference documents
Reference documents are selected technical and research reports, best practice manuals, and industry guides
and brochures collected together into an electronic resource available at
www.forestworks.com.au/learningresources. They provide additional detail to the topics covered in the
Flexible delivery components and the Resource interviews.
Additional resources are also available by searching the Internet. Particularly, look for research and
development report at:
•

Forest and Wood Products Australia at www.fwpa.com.au

•

Rural industries Research and Development Corporation at www.rirdc.gov.au

•

State government primary industry departments.

4. Workplace assessment
The assessments included in this resource package include:
•

Quizzes. These include tasks and ask questions that can be answered directly from the content of the
Flexible delivery components, the Resource interviews and the text in this guide. They usually require
a short written answer.

•

Intermediate tasks. These set a problem based on operations in the workplace. You will need to
discuss the problems in this guide and adjust them to be relevant for the workplace.

•

Advanced tasks. These set a more complex problem based on the organisation and operations in the
workplace. You will need to discuss the assignments in this guide and adjust them to the requirements
of the workplace.

Using this guide
This guide expands on the content covered in the Flexibility Delivery Components and Resources interviews. It
is divided into eight chapters; generally align with the Flexible Delivery Components, and a section of
Workplace-based assessments. The chapters are:
Getting started.
This chapter provides an overview of the training resource package and this guide.
1.

Introduction to the unit.
This chapter deals with introductory concepts about wood residues.

2.

Planning the task – residue management plan.
This chapter covers the development of the residue management plan, the major internal and external
aspects that affect the plan, and plan approval and implementation.

3.

Maximising value from wood residues - key concepts.
This chapter discusses the key concepts of residues, their use in a business or their sale onto other
enterprises.
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4.

Markets for residues.
This chapter looks at potential markets for residues and the performance requirements of those
markets.

5.

Residues - minimising their production.
This chapter explores ways to minimise the production of residues by maximising recovery of the
company’s major product suite.

6.

Residues - maximising their value.
This chapter describes ways of evaluating the residues in the enterprise and matching these residues
to customer requirements. This includes limiting contamination.

7.

Handling residues.
This chapter covers the need for an effective operational handling plan for residues. It also covers the
major equipment requirements for efficient residue handling.
Workplace assessments.

Each chapter usually has three sections
•

Topic Summary
This section includes the summary points for the topic and lists of resources: the Flexible delivery
component, Relevant resource interviews, and Resource documents relevant to the topic.

•

Topic discussion
This section expands on the key points in the Flexible delivery components

•

Quiz
This section includes a quiz on aspects of managing wood residues, based around workplace practices.
These are designed to help you learn and to assess whether or not you are competent in the unit
elements. Answer the questions after you have gone through the videos and other learning material.

Formal assessment
An assessor from a Registered Training Organisation (RTO) must conduct assessment for this unit. To find out
the RTOs currently delivering this qualification go to www.ntis.gov.au

Limitations
The timber and wood products industry includes enterprises of different sizes operating in activities from forest
planning to sawmilling and building supply. They handle dozens of different timber species at harvest,
processing and production site of varying scale across all parts of Australia.
Given this diversity, the resources provided for this training can only give guidelines to action and there will
always be exceptions to them.
Topics covered in this training also draw on competencies and skills developed in other units. Generally, this
training will not cover skills in budgeting or work programming that may be discussed in some components.

1. Introductory concepts
Topic summary
1.

Wood residues are a critical resource to the production of other wood products and of energy.

2.

A residue is:

3.

a.

Secondary product (or by-product) generated as a consequence of making a primary product.

b.

A product in an enterprise that is an output of normal production operation but not part of
the enterprise's target product range.

Residues are an important part of any enterprise’s operations.
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4.

Timber and wood residues are valuable renewable resources in a low-carbon age. Increasing their use
reduces overall environmental impacts.

5.

Wood residues are a critical resource to the production of other wood products and of energy.

Flexible delivery component
Video file
Length: 14.39 minutes

Resource documents
Carter Holt Harvey 2009, Carter Holt Harvey Environmental Sustainability Report.
EMRC 2011 Hazelmere Timber Recycling Centre, EMRC
Goble, D., Jarvis, C, 2007, Opportunities for using sawmill residue in Australia, PR08.2046, Forest and Wood
Products Australia
Mathers, N.J., Mendham, D.S., O’Connell, A.M., Grove, T.S., Xu, Zhihong, Saffigna, P.G. 2002, How does residue
management impact soil organic matter composition and quality under Eucalyptus globulus plantations in
southwestern Australia, Forest Ecology and Management
Northern NSW Forestry Services 2008, Commercial Development of Native Forest, Plantation and Processing
Residues in Northern NSW, Northern Rivers Private Forestry, NSW Department of State & Regional
Development, Clarence Valley Council, Forest Enterprise Australia, Kyogle Council
Plantation Energy, 2011 Manufacturing Energy Wood Pellets from Timber Plantation Harvest Residues
Warken, M. 2001, Utilisation options for wood waste: A review of European technologies and practices. J.W.
Gottstein Memorial Trust Fund, The National Education Trust of the Australian Forest Product Industries
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Topic discussion
This topic introduces introductory concepts about wood residues. An understanding of these concepts is
necessary to implement practices to maximise value from them. The concepts include:
•

What are residues?

•

The importance of residues to an enterprise.

•

Residues and sustainable production.

•

Residues as a resource.

What are residues?
In forest, timber or wood product processing or applications, wood residues are:
•

Secondary product (or by-product) generated as a consequence of making a primary product, such as
sawdust and shavings.

•

A product in an enterprise that is an output of normal production operations but not part of the
enterprise's target product range, such as a short or out-of-grade board.

Wood residues are generated all along the wood supply chain from forestry operations to sawmilling, timber
molding, secondary production such as window and joinery manufacture, through to general construction and
wood recycling.
There are several major types of wood residues.
•

Primary residues are wood residues in the original form generated by the production process. These
include branches and limbs from a forest operation, wing boards from a green sawmill or off-cuts from
a joinery shop.

•

Commodity residues are wood residues that have been transformed from their original form into
more compact forms and possibly graded. These include woodchips, sawdust and bark.

Figure 2: Primary residues

Figure 3: Commodity residues

Importance of residues
Residues are an important part of any enterprise’s operations. They are:
•

A resource that has already been purchased and is available ready to be used in the enterprise if a
suitable application is found. They can replace items that have to be purchased from external
suppliers.

•

Valuable to the right customer. Correctly handled, wood residues can provide an important cash flow
source.
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•

An avoidable source of cost if disposed as waste. Charges for waste disposal are increasing in every
state and the costs of disposing of wood as waste can be considerable. They can be avoided if suitable
uses are found for the residues.

Figure 4: Forest residue

Residues & sustainable production
Timber and wood residues are valuable renewable resources in a low-carbon age. Increasing their use reduces:
•

Overall resource consumption.
If residues are not used efficiently, some other resource needs to be obtained and used in its place.

•

The embodied energy of wood products.
Embodied energy is the amount of energy used to manufacture a particular volume of materials (such
as timber or steel) from the initial resource (such as a log or iron ore). Timber products generally have
a low embodied energy but efficient use of residues ensures that the embodied energy of all wood
products is as low as possible.

•

The direct environmental impacts of wood waste disposal.
If residues are not used efficiently, they become waste. The disposal of waste leads to direct
environmental impacts, such as the generation of methane from landfill sites. Methane is a powerful
greenhouse gas.

•

The use of non-renewable resources such as fossil fuels.
Wood residues can be a direct replacement for non-renewable resources such as gas or electricity
from coal-fired power stations.

Residues as a resource
Wood residues are a critical resource to the production of other wood products and of energy.
Wood is the basic resource for a broad range of wood products. Due to the natural characteristics of trees and
wood, only some part of a harvested stem can be converted into usable logs. Then only some part of the
harvested log can be recovered into sawn timber or veneer. This process of reducing the tree to logs and then
to boards or veneer produces wood residues in each stage. These residues can then become the raw material
for the manufacture of other wood products.

Wood residues can be used:
•

Internal markets in additional in-house processes or services.
For example, timber shorts can be assembled into glue-laminated beams.

•

External markets in complementary wood products industries.
For example, shaving and woodchips can be converted into fibreboard.
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•

External markets in the national and international fuel and energy market.
Woodchips and shaving are fuel that can be used to fire a boiler for an industrial process or to heat a
building.

Figure 5: Graded wood chips
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2. Developing a residue management plan
Topic summary
1.

Every enterprise needs a residue management plan.
An enterprise without a residue management plan is likely to be missing out on opportunities and
revenue.

2.

The structure of the residue management plan has to be adapted for the enterprise’s scale, complexity
and industry sector.
While plans between different enterprises have similar components, each enterprise plan has to
address the unique challenges.

3.

Internal and external factors will influence the plan.
These need to be recognised and defined for the enterprise.

4.

The plan, budget and implementation program need management discussion and approval.
Effective residues management is a whole-of-operation activity. It involves all level of management.

Flexible delivery component
Video file
Length: 15.51 minutes

Topic discussion
This topic describes the aspects that have to be considered in preparing or updating an enterprise’s residue
management plan. These include:
1.

Planning the task – the need for a residue management plan.

2.

Internal aspects affecting the plan.

3.

External aspects affecting the plan.

4.

Plan approval and implementation.

Planning the task
Every enterprise producing timber and wood products or using large amounts of these products needs a
residue management plan.
A residue management plan allows an enterprise to:
•

Develop a clear understanding of the types and volumes of residues that it produces.

•

Scope the potential to use those residues inside the enterprise or sell them to an external customer.

•

Retain the quality of the residues that it produces and recover the best possible value for them.

If an enterprise doesn’t have an explicit plan, a residue management plan should be developed. If an enterprise
has an existing residue management plan, this plan has to be regularly reviewed, assessed and upgraded.
The structure of the residue management plan will vary for companies:
•

With different scales and complexity of operation.
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•

Working in or across different industry sectors.

Enterprise residue management plan
As shown in Figure 6, a residue management plan often has two sections or parts:
•

A residue management plan that covers enterprise-wide issues; and

•

An operational residue handling plan for each major site or group of sites in enterprise.

A small enterprise may combine both parts into a single plan. A large enterprise may have one enterprise level
plan and several operational residue handling plans.

Figure 6: The components of a residue management plan.
Major aspects that need to be considered in preparing or reviewing the residue management plan include
action to:
•

Scope markets for the residues.
The residues are ideally sold into a market. These markets have to be identified and their performance
requirements for residues determined. This is covered further in part 4.

•

Identify marketable residues.
Enterprises often generate more than one type or grade of residue. Each has to be identified and
quantified. This is covered further in part 6 and 7.

•

Match residues to performance requirements.
Each type or grade of residue may best match the performance requirements of different markets or
applications. This is covered further in part 6.

•

Transform primary residues to marketable residues.
Primary residues often have to be transformed by chipping, shredding or flaking in more marketable
commodity residues. This is covered further in part 6.

•

Control contamination.
Residue value can be lost if contamination limits their use in valuable markets. Actual and potential
sources of contamination need to be identified and the risks of ongoing contamination controlled. This
is covered further in part 6.

•

Minimise residue production.
A residue, by definition, is a product that is less valuable than products in the company’s product
range. The best way to maximise value for the enterprise from residues is to:
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o

Minimise their production.

o

Maximise production of the more valuable target product range. This is covered further in
part 5.

•

Recognise and address organisational constraints.
Many operational and organisation constraints may exist to efficient residue handling management.
These range from a lack of response to market requirements to inadequate equipment capacity. This
is covered further in part 6.

•

Budget expenditure, cost and income.
Adopting an efficient residue management plan has financial impacts on the enterprise through:
o

Expenditure on equipment and training.

o

Ongoing costs of operation and maintenance.

o

Income through sales of product. These are covered further in part 3.

•

Train staff.
Management and operational staff have to be trained to implement the residue management plan
and to update it in operation. This is covered further in part 6.

•

Schedule implementation.
Implementation of changes to staff, equipment profile and operational procedures in the residue
management plan has to be scheduled in line with other operational consideration.

•

Continuously improve.
Residue handling procedures can become obsolete through changes in company structure, product
strategy, customer demand or broad supply-chain relationships. This is covered in more detail in part
6.

Figure 7: Flaked wood

Figure 8: Demolition timber

Operational residue handling plan
Major aspects that need to be considered in in preparing or reviewing the operational residue handling plan
include:
•

Mapping efficient material transformation and flow.
Residues of varied character can be generated at several locations in any operation. These need to be
assessed and mapped before they can be effectively managed. This is covered in more detail in part 7.
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•

Manage residue equipment profile.
Efficient and economic residue handling requires an efficient and balanced equipment suite. This is
covered in more detail in part 7.

•

Control operation and maintenance.
Residue handling processes need firm equipment operational procedures and output tolerances
supported by regular preventative maintenance and upgrade programs. This is covered in more detail
in part 7.

•

Ensure staff skill and training.
Residue handling operations need to be subject to regular management oversight and review and
structured training and skill development. This is covered in more detail in part 7.

Internal aspects influencing the plan
Major internal aspects that need to be considered in preparing or reviewing in the residue management and
operational residue handling plans include:
•
•
•
•
•

The structure of the enterprise and its various divisions.
Residues generated at one location may be a resource for other parts of the enterprise. This is covered
in more detail in part 6 and 7.
The enterprise’s marketing strategy and product suite.
This is covered in more detail in part 5.
The characteristics of the base resource.
The generated residues will have material characteristics determined by the base resource being
processed. This is covered in more detail in part 6.
Existing QA and management systems.
Residue handling processes must be an integrated part of an enterprise’s operations. This is covered in
more detail in part 6.
Budgetary constraints.
This is covered in more detail in part 6.

External aspects influencing the plan
Major external aspects that need to be considered in preparing or reviewing the residue management and
operational residue handling plans include:
•
•
•
•

Customer’s performance requirements.
Residues provided to a customer must match their performance requirements. This is covered in more
detail in part 4
Competitive and complementary supply.
While the enterprise may compete with others to supply a market, competitor supply may be
essential to ensuring the market’s existence This is covered in more detail in part 3
Locational, dispersion and transport characteristics.
These influence cost and the ability to service a market. This is covered in more detail in part 3 and 7.
Customer & market demand and constraints.
Specific customer and market demand exists for different types of residues. This is covered in more
detail in part 4 and 7.
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Figure 9: Fine sawdust

Figure 10: Panelling of recycled timber

Approval and implementation
Management approval and implementation aspects that need to be considered in preparing or reviewing in the
residue management and operational residue handling plans include:
•

Budgetary commitments.
Budgetary aspects will influence both the extent and timing of changes included in the plan.

•

Staff assignment.
Implementing change requires adequate numbers of staff with the correct skill set. This is covered in
more detail in part 7

•

Equipment investment.
Efficient and economic residue handling requires an efficient and balanced equipment suite. This is
covered in more detail in part 7

•

Market supply arrangements.
A contractual and operational relationship will exist between a residue producer and their customer.
The details of this need management approval. This is covered in more detail in part 6.

•

Implementation timetable, milestone and reports.
Management needs to consider and approve the timetable, stages and reporting processes in the
plan.
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Quiz
Answers should be clear, concise, and generally no longer than 150 words.
Q.1.

Why is it important for a company to have a residue management plan?

Q.2.

A residue management plan often has two parts: an enterprise plan and an operational handling plan.
Describe each, explaining how they are different?

Q.3.

List at least four major aspects that should be included in a residue management plan.

Q.4.

List at least three major aspects that should be included in an operational residue handling plan.

Q.5.

A range of internal and external factors influence how the residue management plan in an enterprise
is developed and implemented on a site.
Describe one internal and one external aspect that significantly influence the residue management
plan at the workplace.
Explain how each influences residue management on site.
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3. Maximising value from wood residues
Topic summary
1.

A residue is a secondary product generated as a consequence of making a primary product.

2.

What is regarded as a residue or waste can change over time.

3.

The most effective way of maximising value from residues is minimising their production.

4.

The value of residues has to be maintained through avoiding loss from contamination and wastage.

5.

Material properties issues and supply and demand factors also influence the value of residues

6.

The cost of supplying residues is influenced by locational and dispersion effects and handling issues.

7.

Residues are a normal part of most wood products processes, and a broad range of uses exists for
them.

8.

As a low carbon product, demand for wood residues is likely to increase in a carbon-limited world.

Flexible delivery component
Video file
Length: 27.07 minutes

Relevant resource interviews
Robert Eastment,
Industry edge, Hobart, Tasmania
Video file: Residues - 3 Key Concepts - Eastment
Length: 7:04mins.

Phil Nagle,
Biogro, Mt Gambier, South Australia
Video file: Residues - 4 mulches and landscaping products
Length: 7:19mins

Rohan Kelly,
Gunns Timber Products, Heyfield, Victoria
Video file: Residues - 5.3 Hardwood
Length: 6:19mins.
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Resource documents
Brett, D. 1990,Turning Wood residues to gold. Ecos 65
EECA Business 2010, Technical Guide 9: Good practice guide production of wood fuel from forest landings,
EECA Business
EMRC 2011 Hazelmere Timber Recycling Centre, EMRC
Goble, D., Jarvis, C, 2007, Opportunities for using sawmill residue in Australia, PR08.2046, Forest and Wood
Products Australia
Northern NSW Forestry Services 2008, Commercial Development of Native Forest, Plantation and Processing
Residues in Northern NSW, Northern Rivers Private Forestry, NSW Department of State & Regional
Development, Clarence Valley Council, Forest Enterprise Australia, Kyogle Council
Plantation Energy, 2011 Manufacturing Energy Wood Pellets from Timber Plantation Harvest Residues
Stewart, M. Rogers, J. Haynes, B. Petrie, J. CRESTA (Centre for Risk, Environment and Systems Technology and
Analysis), 2004, Thermal Processing of CCA treated Timbers for Energy Recovery and Environmental Protection:
A focus on Metals Deportment and Management of Metals containing By-products, Forest and Wood Products
Research and Development Corporation
Taylor, J. Mann, R. Reilly, M. Warnken, M. Pincic, D. Death, D. 2005, Recycling and End-of-Life Disposal of
Timber Products, Forest and Wood Products Research and Development Corporation
Taylor, J. Warnken, M. 2008, Wood recovery and recycling: A source book for Australia, Forest and Wood
Products Australia
URS Forestry, 2004, Alternative Commercial Uses of Non-Paper Quality Pulp Logs and Woodchips, Forest &
Wood Products Research & Development Corporation
Warken, M. 2001, Utilisation options for wood waste: A review of European technologies and practices. J.W.
Gottstein Memorial Trust Fund, The National Education Trust of the Australian Forest Product Industries
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Topic discussion
This topic expands on the introductory concepts about wood residues discussed in Part 1 of this guide. An
understanding of these concepts is necessary to implement practices to maximise the value recovered for
wood residues. The concepts include:
1.

What are residues?

2.

Maximising profit by minimising residues

3.

Maximising the value of residues

4.

The value equation with residues

5.

Wood and its broad product matrix

What are residues?
In timber or wood product processing or applications, wood residues are:
•

Secondary product (or by-product) generated as a consequence of making a primary product. This
includes sawdust and shavings.

•

A product in an enterprise that is an output of normal production operations but not part of the
enterprise's target product range. This includes short or out-of-grade board.

The concept of ‘what are residues’ can change over time. This can occur with the introduction of new
technology, improvements in the enterprise’s equipment suite or a change in market conditions.
•

A residue with further processing may be able to join the enterprise’s product range. For example,
short boards may be used as the feedstock for glue-laminated products.

•

While a residue with access to a defined market is a valuable resource for further production, a
residue without access to a defined market may be regarded as waste. In effect, the development of a
suitable market can convert any wood waste into a valuable wood residue.

•

As new markets and technologies develop and old markets change and decline, the potential demand
and market requirements for residues also changes.

Residues are an important part of any enterprise’s operations. They may be:
•

Used within the operation or the enterprise for an ancillary purpose, such as pallet and packaging
material or fuel to fire a boiler.

•

Sold or disposed of to others as a feedstock for other wood products, for fuel, or other uses.

There are several major types of wood residues.
•

Primary residues are wood residues in the original form generated by the production process. These
include branches and limbs from a forest operation, wing boards from a green sawmill or off-cuts from
a joinery shop.

•

Commodity residues are wood residues that have been transformed from their original form into
more compact forms and possibly graded. These include woodchips, sawdust and bark.

Maximising profit by minimising residue production
Each commercial enterprise will have a target range of products that they aim to manufacture and sell into a
market profitably. By definition, wood residues are a by-product or secondary product recovered while
manufacturing this target production suite.
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Figure 11: Primary residues: logs trimmings.

Figure 12: Primary residues: dry dockings

Figure 13: Commodity residues: sawdust and wood
fibre.

Figure 14: Commodity residues: woodchips.

The most effective way for an enterprise to maximise the value it recovers from residues is actually to minimise
residue production and maximise quality and grade recovery of the target product range. This means
optimising the primary production stream to minimise avoidable loss with the current equipment suite or with
an improved equipment suite and staff profile.
Avoidable loss is the recovery or value loss that occurs when production practice in the operation fall below
best practice for the industry. Avoidable loss in production is handled in more detail in Part 5.
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Maximising the value of residues
Wood residues are generally high-volume products with a relatively low-value. Once residues have been
produced, their potential value has to be preserved and realized. It can be:
•

Maintained through avoiding loss of quality from contamination or loss of volume through wastage.

•

Maximised through:
–

Selecting the best customers for the produced residues.

–

Matching the characteristics of the residues to the customer’s performance requirements.
This often means preparing, sorting, or grading the residues to an agreed specification.

The value equation with residues
Adopting an efficient residue management plan has financial impacts on the enterprise through the:


Expenditure required by investment in equipment and training.



Ongoing operational and maintenance costs.



Income generated through the sales of residues and other products to the market.

Many factors influence the value equation for residues in particular enterprises. They include:
•

The enterprise’s concept of value for the residues.

•

Market demand and influences on the price received for the residues.

•

The cost of supplying the residues.

Concepts of value
Enterprises along the wood product value chain will view the potential value of their wood residues differently.
For example, a construction manager is likely to give the wood residues produced on a building site less
consideration than a sawmiller, a truss manufacturer or a joiner.
The value of the residue can be viewed in different ways, as:
1.

The price received for the residue.
This assumes that costs of preparing and collecting the residues have to be borne regardless of their
value, and any price received for the residues is a benefit to the enterprise.

2.

The return received for the residue.
This is the price paid for the residue minus the cost of providing it. It assumes that some or all of the
cost of preparing and collecting the residues has to be recovered from the residue’s sale before the
enterprise benefits.

3.

Cost minimisation.
If there was no market for the residue and the residue is regarded as waste, there would be definite
and increasing costs associated with its removal or disposal. The greatest benefit that developing a
market for residues may generate for the enterprise is avoiding these removal and disposal costs.

Market demand and price
The price received for residues is dependent on the existence and health of at least one market for the
material.
Many factors influence the development and health of markets. More than one market can develop for
material and markets can be of different scale. They can range from niche to commodity markets. However,
regular material supply is one of the most critical factors for any market to develop and thrive.
Generally, markets need at least a regular supply of a threshold volume of the suitable material to sustain
them. If adequate competitive supply didn’t exist, over time the market may collapse. So, while an enterprise
may compete with others to supply a particular market, competitor supply may also be essential to ensuring
the market’s ongoing existence.
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Figure 15: Graded wood flakes
The residues’ material and supply characteristics can also affect market demand and the price paid. These
include:
•

The residue’s material characteristics, such as its size, shape, species, density, and moisture content.

•

The consistency of these material characteristics.

•

The customer’s performance requirements and their compatibility with the residues material
characteristics.

•

The volumes of residues available and the consistency of supply.

•

Market demand.

Residues supply costs
As a high-volume and relatively low-value material, the costs of collecting, transporting and supplying residues
to the market strongly influence their profitability. Aspects that can influence these costs include:
•

Dispersion effects.
Residues may be generated at scattered locations. The cost to assemble them at concentrated
collection points may be high.

•

Locational effects.
Residues may be generated at a considerable distance from their intended markets. Transport costs
can be critical.

•

Ease of handing.
Residues are bulky. Efficient handling is essential.

•

Contamination and pollutants.
Contamination and pollutant control is critical for the residues’ acceptance in many markets. Careful
handling and grading can add cost to operations.

•

Consistency of supply.
Irregular supply often attracts higher transport charges than ongoing regular supply.

Wood and the wood products matrix
Wood is the basic resource for a broad range of wood products. This can provide ready markets for residues
from one level of wood production to another.
Due to the natural characteristics of trees and wood, only some part of a harvested stem can be converted into
usable logs. Then, only some part of the harvested log can be recovered into sawn timber or veneer. At each
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stage of the process of reducing the size of the wood element from tree to logs and then to boards or veneer
produces wood residues. These residues can then become the raw material for the manufacture of other wood
products.

Figure 16: Wood products of differing element size.

Figure 17: Wood products of differing element length and width.

As shown in Figure 16 and Figure 17, wood products can be grouped according to the size of wood element
needed to make them into:
•

Solid wood products (long grain elements) such as timber rounds or sawn boards.

•

Short grain elements such as chip and flake boards and mulches.

•

Fiberal elements, such as fibreboards.

•

Chemicals, such as rayon and activated carbon.

Element of all sizes can also be used for fuel.
The residues produced in an enterprise will have wood properties suited to a range of particular uses. The key
wood properties that influence use include:
•

The size of element produced.

•

Its species and related wood properties, such as:
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•

o

Density

o

The characteristics of the wood fibre

o

Calorific value

o

Pulping quality

Its moisture content

Wood products from residues
Wood products that can be made from residues include:

Figure 18: Beam products.
These are manufactured from solid shorts or veneer pieces.

Figure 19: Board products.
These are manufactured from solid shorts, or wood chips and fibre.

Figure 20: Fuel products.
These are manufactured from log offcuts, shaving and sawdust.
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Figure 21: Agricultural products.
These are manufactured from green waste, bark, wood pieces, chips and shavings.
Future products
As a low carbon material, demand for wood residues is likely to increase in a carbon-limited world. In addition
to the products listed above, other wood products that are being manufactured internationally from wood
residues or for which products are being developed include:
•

A resurgent fabric sector, producing rayon as a substitute for cotton.

•

Biofuels such as bio-diesel.

•

Foodstuffs.

•

Alcohol.

•

Pharmaceuticals.

These uses are only limited by investment and imagination.
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Quiz
Answers should be clear, concise, and generally no longer than 150 words.
Q.1.

What are residues?

Q.2.

What is the most effective way of maximising value from residues?

Q.3.

Describe one aspect in the workplace that influences the price received for residues.

Q.4.

Describe one aspect in the workplace that influences the cost of generating or supplying residues.

Q.5.

What is the difference between residues and waste?
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4. Markets for residues
Topic summary
1.

Large volumes of wood residues are available and are being used in a wide range of sectors in the
broader economy.

2.

Potential exists to use additional volumes from forest and waste stream recovery in new and current
applications.

3.

Specific customer performance requirements exist for residues in most markets.

4.

Companies can provide markets for their own residues.

Flexible delivery component
Video file
Length: 31.39 minutes

Relevant resource interviews
Phil Nagle,
Biogro, Mt Gambier, South Australia
Video file: Residues - 4 mulches and landscaping products
Length: 7:19mins

Rob Douglas,
Pellet Fires Tasmania, Hobart, Tasmania.
Video file: Residues - 4 pellets and briquettes
Length: 8:03mins

Resource documents
EMRC 2011 Hazelmere Timber Recycling Centre, EMRC
ESD Consulting 2005 Feasibility study for utilisation of residual wood in the Walcha region, Northern Inland
Forestry Investment Group
Goble, D., Jarvis, C, 2007, Opportunities for using sawmill residue in Australia, PR08.2046, Forest and Wood
Products Australia
Nirdosha, G., Setunge, S., Yeoh, B. T., Particleboard Production Using Saw-mill Residues, RMIT University,
Melbourne, VIC, Australia.
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Northern NSW Forestry Services 2008, Commercial Development of Native Forest, Plantation and Processing
Residues in Northern NSW, Northern Rivers Private Forestry, NSW Department of State & Regional
Development, Clarence Valley Council, Forest Enterprise Australia, Kyogle Council
Plantation Energy, 2011 Manufacturing Energy Wood Pellets from Timber Plantation Harvest Residues
Taylor, J. Mann, R. Reilly, M. Warnken, M. Pincic, D. Death, D. 2005, Recycling and End-of-Life Disposal of
Timber Products, Forest and Wood Products Research and Development Corporation
Taylor, J. Warnken, M. 2008, Wood recovery and recycling: A source book for Australia, Forest and Wood
Products Australia
URS Forestry, 2004, Alternative Commercial Uses of Non-Paper Quality Pulp Logs and Woodchips, Forest &
Wood Products Research & Development Corporation
Warken, M. 2001, Utilisation options for wood waste: A review of European technologies and practices. J.W.
Gottstein Memorial Trust Fund, The National Education Trust of the Australian Forest Product Industries

Topic discussion
Enterprises have to explore and understand potential markets for their residues. The wood residues they
produce form part of a larger national supply of wood residue that provides material to various sectors of the
broader economy. They service part of the national markets for this material.
This topic introduces the major areas of wood residue supply in Australia and markets for those residues, and
the potential for additional uses for residues in the enterprise. It includes discussion on:
1.

Current wood residue sources and markets.

2.

Potential wood residue markets.

3.

Major residue performance requirement.

4.

Assessing the enterprise for potential uses for the residue.

Current residues sources and markets
A dynamic industry exists across Australia handling and processing wood residues into a wide range of wood
products. This is evident from looking at current wood residue sources and markets, particularly:
1.

Primary residue sources

2.

Residue origins and types

3.

Primary residue uses
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Figure 22: Wood residue piles: Wood chips and bark

Primary residue sources
Enterprises along the wood product value chain generate significant volumes of wood residues each year.
While an estimate of this volume is not included in official statistics, it is possible to prepare a rough, back-ofthe-envelope estimate of part of Australia’s annual wood residue supply. One attempt is included below in
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Table 1. Assembled using 2009-2010 production figures, this attempt indicates that significant volumes of
wood residues are produced and are available for use in a range of markets.
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Table 1: Rough estimate of part of the national wood residue supply
Industry sector

Supply estimate

Forestry.
Unrecovered wood on harvest sites.
Assume this is 5% of total national saw and pulp log supply of about 25.1 million
1
cubic meters . It may be much higher.

~ 1.3 m tonnes

Sawmilling.
Direct residues produced from milling logs into boards.
Assume this is 50% of national hardwood and softwood log supply of about 11.25
1
million cubic meters .

~ 5.6 m tonnes

Secondary processing.
Shavings, moulding and trims from dry milling and processing.
Assume this is 12% of the total sawn wood supply of about 4.75 million cubic
1
metres .

~ 0.6 m tonnes

Wood recycling.
Wood recovered from the waste stream and available for reuse or breakdown.
Assume this is twice the national recycled wood output estimated in 2007

~ 1 m tonnes

1

Recovered wood fibre, paper and cardboard .
This figure is included in national statistics.
Total volume

~ 3.2 m tonnes
~ 11.7m tonnes

Sources:
1. ABARE 2011 Australian Forest & Wood Product Statistics.
2. A3P TDA 2007 Extended Producer Responsibility Strategy for Waste Timber, final project report.

Residue origins and types
Enterprises along the wood product value chain generate wood residues of different types and characteristics.
The types of primary wood residues range from limb, stump and branches commonly found on harvesting sites
to shaving and fine sawdust found in dry mills and joinery works. Wood residues also differ in characteristics
such as species, moisture content, and potential volume levels to the concentration of volumes in particular
businesses or regions.
Important characteristics of wood residues are discussed in more detail in Part Error! Reference source not
found.Error! Reference source not found.6. Residues – maximising their value.
Each sector of the wood products industry tends to produce similar types and characteristics of wood residues.
These are summarized in a general way in
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Table 2. Note that major differences can still exist within a sector, especially those sectors handling both
hardwood and softwood.

FPCOR6202A Implement practices to maximise value from wood residue
A unit of FPI60111 Advanced Diploma of Forest Industry Sustainability

| Page 37 of 75

Table 2: Primary residue types and volumes by industry sector
Sector

Primary residue types

Volumes

Forestry

Limbs, stumps, branches, bark, and other
potential bio-fuel in hardwood and
softwood.

High volumes with potential for
greater recovery.

Sawmill: green mill

Sawing offcut, chips, sawdust in hardwood
and softwood.

High concentrated volume, high
moisture content.

Sawmill: dry mill

Dockings & offcuts, out-of-spec boards,
chips, planer shavings and sawdust, sanding
dust in hardwood and softwood.

High concentrated volume, low
moisture content.

Veneer and plywood
mill

Peeler / slicing residue (green), off-cuts and
docking, out-of-spec material, cores,
sawdust, sanding dust, glue contaminated
material, mainly softwood.

Mid-volume & concentrated, high to
mixed moisture content.

Fibre board mill

Dockings & offcuts, out-of-spec boards,
sawdust, sanding dust, mainly softwood.

Mid-volume & concentrated. Largely
recycled on site.

Timber treatment
plants

Shaving and dockings in hardwood and
softwood.

Concentrated mid-volumes,
potential contamination

Wood products
fabricators

Dockings & offcuts, out-of-spec boards,
chips, planer shavings and sawdust, sanding
dust, potentially treated wood in hardwood
and softwood.

Low individual volume & scattered.

Wood products sales
and service

Dockings, damaged stock, packaging in
hardwood and softwood.

Low individual volume & scattered.

Building construction
sites

Dockings & offcuts, out-of-spec boards (size,
grade or fit-for-purpose), damaged product,
packaging waste, potentially treated wood in
hardwood and softwood.

Low individual volume & scattered.

Building renovation /
demolition sites

Potentially polluted demolition wood of
varied sizes, potentially treated wood in
hardwood and softwood.

Low individual volume & scattered.

Waste processing
centres

All forms of wood from green waste, to
recycled wood, chips and sawdust in
hardwood and softwood.

Potentially high, concentrated
volumes of varied material.

As discussed in previous parts of this guide, there are several major types of wood residues: primary residues
and commodity residues.

Primary residues
Primary residues are wood residues in the original form generated by the production process without further
sorting or grading. As shown in Figure 23, they include:
•

Branches and limbs from a forest operation.
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•

Wing boards from a green sawmill.

•

Off-cuts from a joinery shop.

•

Green waste from the suburban waste stream

Generally, primary residues are not ready for sale or use, and have to be processed into more compact
commodity residues.
Branches and limbs

Wing boards

Green waste

Figure 23: Primary residues.
Commodity residues
Commodity residues are wood residues that have been transformed from their original form into more
compact and valuable form and possibly graded. As shown in Figure 24, they include woodchips, sawdust,
graded bark and mulches.
Commodity residues are generally ready for sale to an external customer or ready for use in the enterprise.
Solids

Chips

Fibre

Mulch

Figure 24: Commodity residues.

Wood residues markets and applications
There are established markets and application for wood residues in sections of the wood products industries
and in the broader economy. These include:
Markets in the wood products industry
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•

Paper and cardboard.
About ~ 3.2 million tonnes of paper was produced in Australia in 2009-10. Residues from other stages
of the wood products industry provided part of the feedstock.

•

Particleboard.
About ~ 1 million cubic meters of particleboard was produced in Australia in 2009-10. Residues from
other stages of the wood products industry provided part of the feedstock.

•

Fibreboard.
About ~ 0.6 million cubic meter of medium density fibreboard (MDF) was produced in Australia in
2009-10. Low and high density fibreboard was also produced. Residues from other stages of the wood
products industry provided part of the feedstock.

•

Export woodchips.
~ 5 million cubic meters of woodchip were produced and exported in Australia in 2009-10. Some of
these woodchips came from logs harvested for pulp. The remainder were residues from other stages
of the wood products industry

•

Boiler fuel.
Many Australian timber producers use wood residues from their enterprises as boiler fuel. This is a
direct replacement for fossil fuels such as oil and gas.

Markets in the broader economy
•

Animal bedding.
Fine dry wood shavings are favoured bedding material for chickens, horses and other domestic
animals. This is often only the first generation of uses for this material. The used animal bedding can
then be used as a component in potting mixes and soil conditioners.

•

Potting mixes and similar agricultural products.
Wood residues such as green landscape waste, sawdust, bark and shaving can be composted into a
wide range of potting mixes and similar agricultural and horticultural products.

•

Mulches and similar landscape products.
Wood residues such as wood chips and bark are regularly used as mulches and landscaping products.

•

Heater fuel: Firewood, chips, briquettes, pellets.
Firewood and other wood products contribute at least 30% of all of Australia’s renewable energy.
Most of this is used to heat homes or in industrial boilers.

•

Biofuels, biochar, chemicals, etc.
Wood residues are being used to make biochar and as a resource for chemical such as rayon.

Figure 25: Small pine logs recovered for fibre production
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Potential wood residue supply and markets
There are underutilised sources of wood residues in Australia, and additional markets and application are being
developed for them and the existing residue supply in sections of the wood products industries and in the
broader economy. These include:
Potential wood residue resources
•

Eucalypt plantation residues.
There are over a million hectares of maturing eucalypt plantations in Australia. This resource will
produce increasing volumes of residues as harvesting increases and secondary production processes
develop.

•

Other forest residues.
Some remnant wood is necessary on forest sites after harvesting to maintain soil fertility and
biodiversity potential. However, many sites contain more material than this. The extra remnant wood
can be collected if suitable markets can be developed.

•

Urban waste streams.
As landfills are both expensive to operate and major greenhouse gas generators, waste disposal fees
are rising. This increases existing financial incentives to recover wood residues for the urban waste
streams.

Markets in the wood products industry
•

Animal bedding.
Demand for residues as animal bedding is increasing with rising demand and production for chicken
products.

•

Potting mixes and mulches.
Demand for potting mixes and other landscaping products such as mulches are also increasing.

•

Heater fuel.
There have been significant developments internationally in using wood as a heater fuel for building
and industrial processes. This is also likely to occur in Australia.

•

Biochars and other carbon products.
Biochar and other charcoal products are have been used as soil conditioners, fuels, and inputs in
agricultural and manufacturing. International research is seeking to improve their production and use.

•

Biofuels and chemicals.
Wood residues can and are being used as input for biofuels and a range of other chemical compounds.
Demand for these fluctuates with improvement in technology and changing market conditions. For
example, constraints on the production of cotton have led to a revival of interest in rayon fabrics.

Major residue performance requirements
Customers naturally buy wood residues in a condition and form that suits their needs and their budget. The
customer’s description of the acceptable condition and form of the residues is called their performance
requirements. Customer performance requirements need to be defined as part of any market assessment.
Each market has specific performance requirements for the wood residues that it regularly buys. Depending on
the use, these performance requirements can be very strict or reasonably flexible.
For example, residues supplied to make laminated timber products, paper or animal bedding often have to
meet strict performance requirements. They also attract a price premium. In contrast, residues supplied for
boiler fuel or landscaping products like mulches can have much more flexible requirements and this is reflected
in the price.
If an enterprise supplies residues to customers that do not meet their strict performance requirements, the
enterprise can lose access to the market and in extreme cases, be sued by the customer for losses or product
damage.
Possible parameters that can be specified in the performance requirements include:
•

The allowable species or species mix.

•

The residue’s moisture content.
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•

Its fibre characteristics.

•

The particle size distribution.

•

The consistency of product supplied. This is how much variation is allowed in the performance
requirements.

•

The consistency of the supply of the product. This is how much material can be regularly supplied in a
period of time.

•

Available volume of the residues in an agreed time period.

•

Visual characteristics, such as colour consistency.

•

Calorific value.

•

Contamination levels. This may describe acceptable levels of various types of contamination.

•

Chain-of-custody certification, ensuring the material is from sustainably managed forests.

Figure 26: Pallets made with residue boards

Assessing potential internal residue uses
Companies can provide markets and uses for their own residues. This can be at the operation site where the
residues are produced or in some other part of the enterprise.
There are several ways that the company can provide a market for its own residues. These can include:
•

Upgrading material to the main product suite.
For example, timber shorts can be collected from the residues stream, docked into relatively clear or
high strength pieces and used as a feedstock for glue laminated timber elements.

•

Using material for boiler and other heating fuel.
Various stages of the timber and other manufacturing processes in the enterprise can require heat or
stream. Burning wood residues can provide an economic and efficient alternative to buying in other
fuel for these purposes.

•

Using material for packaging and pallets.
Solid wood residues can be converted in a range of packaging and material handling products, such as
pallets.

Additional equipment or partnering activity may be needed to establish viable internal markets like these.
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Quiz
Answers should be clear, concise, and generally no longer than 150 words.
Q.1.

What is a primary residue?

Q.2.

What primary residues are produced in the workplace and what are their relative volumes?

Q.3.

What commodity residues are produced in the workplace and what are their relative volumes?

Q.4.

Describe the current markets and applications for the residues produced in workplace?

Q.5.

List two wood residue applications that have increasing demand.

Q.6.

What major performance requirements apply to the residues sold from the workplace?
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5. Residues – minimising their production
Topic summary
1.

The easiest way to maximise value from wood residues is to minimise their production & maximise
recovery of the main product range.

2.

This is possible by
a.

Reducing avoidable loss in production along the value chain.

b.

Altering production to make an extended product range.

3.

Avoidable loss results from equipment limitations and management and operational factors in all
sectors of the industry.

4.

Best practice guidance is available in many areas and can be used with staff training to reduce
avoidable loss and to maximise production returns.

Flexible delivery component
Video file
Length: 26.57 minutes

Relevant resource interviews
Mark Richardson.
Gunns Timber Products, Heyfield, Victoria.
Video file: Residues - 5.3 Glulam
Length: 7:52mins

Rohan Kelly,
Gunns Timber Products, Heyfield, Victoria
Video file: Residues - 5.3 Hardwood
Length: 6:19mins.

Simon Tutton,
Tilling Timber, Kilsyth, Victoria
Video file: Residues - 5.3 Secondary Processing
Length: 8:07mins
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Trevor Innes,
Gunns Timber Products, Bell Bay, Tasmania
Video file: Residues - 5.3 Softwood
Length: 6:51mins

Paul Wooley,
TaAnn Tasmania
Video file: Residues - 5.3 Veneers
Length: 7:58mins

Robert De Marco,
Ausply, Wagga Wagga, NSW
Video file: Residues - 7 Ausply operations

Resource documents
Nolan, G. Innes, T. Redman, A. McGavin, R. 2003, Australian Hardwood Drying Best Practice Manual Part 1,
Forest and Wood Products Research and Development Corporation
Nolan, G. Innes, T. Redman, A. McGavin, R. 2003, Australian Hardwood Drying Best Practice Manual Part 2,
Forest and Wood Products Research and Development Corporation
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Topic discussion
This topic expands on the discussion in Part 3 on maximising the value of production by minimising residue
production. It includes:
1.

Minimising residue production.

2.

Major wood product sectors

3.

Practice and avoidable loss in each of those sectors.

Minimising residue production
As discussed in Part 3, each commercial enterprise has a target range of products that they aim to manufacture
and sell into a market profitably. For example, a hardwood producer may structure their business to optimize
recovery of appearance grade products for the architectural building market. This is a key part of their market
strategy.
Wood residues are the by-product or secondary product recovered while manufacturing this target production
suite. For the hardwood producer, structural grade boards may be an acceptable fall down product but wing
boards, heart-in material or shorts may all be unavoidable by-products. They are residues.
The most effective way for an enterprise to maximise the value it recovers from its input resource is to:
•

Minimise residue production and

•

Maximise quality and grade recovery of the target product range.

This is possible by:
•

Optimising the production stream to reduce avoidable loss along the value chain with the current
equipment suite or with an improved equipment suite and staff profile.

•

Altering production to make an extended product range that uses material previously regarded as
residue.

Avoidable loss
Avoidable loss is the recovery or value loss that occurs when production practice in the operation fall below
best practice for the industry.
Avoidable loss results from:
•

Equipment limitations.
Most stages of timber production depend on the performance of key pieces of equipment, such as
saws or kilns. Limitations in this equipment may cause loss of recovery. For example, if a kiln can’t
maintain an even airflow, grade recover may fall.

•

Management factors.
This includes poor equipment maintenance processes, deficient operating procedures and lax training
regimes. All can lead to a gradual loss of processing efficiency, a fall in grade recovery and an increase
in residue production.

•

Operational factors.
This includes inadequate staff resources, poor production supervision, and inadequate training and
support. Again, all can lead to a gradual loss of processing efficiency, a fall in grade recovery and an
increase in residue production.

Extending the product range
An enterprise’s current product range can be extended to include new products made by further processing of
what it currently regards as residues.
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For example, an appearance hardwood board producer may introduce a parquetry recovery line and add this
product to their existing flooring range. Similarly, they may use appearance grade shorts as the feedstock for
architectural glue-laminated products and extend their product range to include solid timber bench tops and
stair treads.
Extending the product range requires operational and market planning, an extension of the equipment suite
and new operational procedures. However, it can significantly increase the value recovered from material that
would otherwise have been residue.

Figure 27: Nail-plated timber shorts

Figure 28: Timber shorts graded for glulam
productions

Major wood products sectors and avoidable loss
Excluding the paper and paper products sector, major sectors of the timber and wood products industry
include production of:
• Rounds and poles.
• Sawn hardwood boards
• Sawn softwood boards
• Peeled veneer panels
• Particle board
• Fibre board
• Recycled timber
• Secondary processing
• Fuel
Avoidable loss occurs in each of these sectors.
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Rounds and poles
This is the harvesting, handling and transport of logs to primary wood
processors including saw millers and wood treatment plants.
Minimising avoidable damage to the log is critical to later value
recovery.

Areas of avoidable loss
Practices that regularly lead to avoidable loss in value include:
•

Poor falling practice. This can lead to split logs, shakes in the wood, and crushing of the timber.

•

Handling damage. This can also cause log splits and shakes in the wood.

•

Inaccurate log grading. Poorly graded logs are usually consigned to the wrong customer. If high-grade
log is sent to a user of low-grade logs, value is lost when potentially high value material is converted
into lower value products. If a low grade log is sent to a user of high-grade logs, the log can be rejected
and deteriorate in storage while it is consigned to the correct user. In both cases, log value is lost and
additional costs can ensue.

•

Storage degradation. Logs can deteriorate significantly if stored in inappropriate conditions. High
shrinkage native hardwood logs are particularly susceptible to this type of damage.

Product options
Additional product options for material that may currently be regarded as downgraded material, residue or
waste include:
•

Harvesting site biomass residue for either chipped or whole fuel, or for mulch or compost. Technology
now exists for economically collecting small diameter residues after the primary log products are
removed from the site.

•

Micro-peeler logs. Technology exists to mill small diameter logs into recovery veneer products.

Best practice references

Figure 29: Hardwood sawlogs

Figure 30: Pine sawlogs
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Sawn hardwood boards
This is milling hardwood logs into dry and stable appearance and
structural boards. The process includes milling logs into green or
unseasoned boards, assembly of boards into rack and drying the timber
to the target moisture content. The dry boards are then milled and
graded before sale.
Areas of avoidable loss
Practices that regularly lead to avoidable loss in value include:
•

Sawing inaccuracy. Under and oversizing sawn boards leads to direct loss through unacceptable hit
and miss on undersize board and excess planning of oversized ones. Uneven airflow in drying causes
indirect loss.

•

Poor racking. Uneven and misaligned racks lead to considerable loss of value and recovery during all
stages of the drying process.

•

Drying degrade. Loss of board grade leads to direct loss of economic value and board recovery.

•

Inaccurate milling. The value and utility of well-cut and carefully dried boards can be lost through
inaccurate dry milling.

•

Handling damage. Forklift and other handling damage leads to a loss of value and recovery, and
increases processing and piece handling costs.

•

Poor grade control. Poorly graded boards are usually consigned to the wrong customer. If high-grade
boards are sent to a user of low-grade product, value is lost. Low-grade boards sent to a user of highgrade products generate complaints, rejection and waste. In both cases, board value is lost and
additional costs can ensue.

Figure 31: Shorts recovery table and grade trolleys
Product options
Additional product options for material that may currently be regarded as downgraded material, residue or
waste include:
•

Glulam & finger jointed sections. Graded shorts can be assembled into higher value structural and
appearance products.

•

Mixed length, end-matched product. This allows short material to be converted into a viable product
line.

FPCOR6202A Implement practices to maximise value from wood residue
A unit of FPI60111 Advanced Diploma of Forest Industry Sustainability

| Page 49 of 75

•

High feature product. Gum vein and other common feature in Australian hardwood have long been
regarded as undesirable in local markets. It is prized in some overseas markets.

Best practice references
Nolan et al.
Sawn softwood boards
This is milling softwood logs into dry and stable mainly structural boards.
The process includes milling logs into green or unseasoned boards,
assembly of boards into rack and drying the timber to the target
moisture content. The dry boards are then milled and graded before
sale.
Areas of avoidable loss
Practices that regularly lead to avoidable loss in value include:
•

Sawing inaccuracy. Under and oversizing sawn boards leads to direct loss through unacceptable hit
and miss on undersize board and excess planning of oversized one. Uneven airflow in drying causes
indirect loss.

•

Poor racking. Uneven and misaligned racks lead to considerable loss of value and recovery during all
stages of the drying process.

•

Drying degrade. Loss of board grade leads to direct loss of economic value and board recovery.

•

Handling damage. Forklift and other handling damage leads to a loss of value and recovery, and
increases processing and piece handling costs.

•

Inaccurate milling. The value and utility of well-cut and carefully dried boards can be lost through
inaccurate dry milling.

•

Poor grade control. Poorly graded boards are usually consigned to the wrong customer. If high-grade
boards are sent to a user of low-grade product, value is lost. Low-grade boards sent to a user of highgrade products generate complaints, rejection and waste. In both cases, board value is lost and
additional costs can ensue.

Product options
Additional product options for material that may currently be regarded as downgraded material, residue or
waste include:
•

Glulam and finger jointed sections. Graded shorts can be assembled into higher value structural and
appearance products.

•

Special and short-length recovery product. Niche demand exists for special length and dimensioned
pieces.
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Best practice references

Figure 32: Shorts recovery table and grade trolleys
Peeled veneer panels
This is peeling softwood and hardwood logs into sheets of veneer that
are dried, trimmed and then used to manufacture plywood, LVL and
similar laminated products. The peeled veneer thickness of varies with
the intended end product.

Areas of avoidable loss
Practices that regularly lead to avoidable loss in value include:
•

Poor log presentation. Logs placed eccentrically in the lathe generate more residues while rounding
up. Less full sheet veneer is recovered.

•

Thickness variation from blade and roller inaccuracy. Veneer of varying thickness doesn’t dry
consistently. When it is laminated into a panel, the product may be too thin to finish evenly or require
excess sanding.

•

Clipper losses. Some oversizing of clipped veneer is essential to provide a workable tolerance during
lamination. However, undersized clipping or excessive oversizing leads to increased product loss.

•

Poor grade control. Panels assembled from poorly graded material can fall out of the target grade,
with obvious loss of value and loss of utility for sheets in the panel that were correctly graded.

Product options
Additional product options for material that may currently be regarded as downgraded material, residue or
waste include:
•

Parallel strand products. The veneer segments generated during rounding up can be sliced into long
strands and glued together into large billets. Once the glue is cured, the billets are sawn into usable
sections.

•

Fuel and energy co-generation. Small veneer pieces and trimmings can be shredded as boiler fuel. The
generated steam can be used in dryers and presses during production, supplied to other production
processes in adjacent enterprises or used for electricity generation.
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Particle board
This is the conversion of wood residues from mainly pine forestry and
sawn pine production into wood particles of different controlled sizes.
These are laid up with binder into a regular matt of particles and pressed
into sheets.

Areas of avoidable loss
Practices that regularly lead to avoidable loss in value include:
•

Equipment constraints. The quality and efficiency of sheet production is strongly related to equipment
quality and performance. Poor equipment maintenance quickly translates to value and material loss.

•

Control of material properties. Unacceptable variations in particle and glue distribution in the matt
can lead to loss of sheet performance and grade.

Product options
Most residues in sheet production can be redirected back into the production process. Additional product
options for material that may currently be regarded as downgraded material, residue or waste include:
•

Energy co-generation. Residues can be shredded as boiler fuel. The generated steam can be used in
dryers and presses during production, supplied to other production processes in adjacent enterprises,
or used for electricity generation.

Figure 33: Particleboard flooring

Fibre board
This is the conversion of wood residues from mainly pine forestry and
sawn pine production into wood fibres of controlled size. These are laid
up with binder into a regular matt of fibres and pressed into sheets.

Areas of avoidable loss
Practices that regularly lead to avoidable loss in value include:
•

Equipment constraints. Like particleboard production, the quality and efficiency of fibreboard
production is strongly related to equipment quality and performance. Poor equipment maintenance
quickly translates to value and material loss.

•

Control of material properties. Unacceptable variations in fibre and binder distribution in the matt can
lead to loss of sheet performance and grade.

Product options
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Additional product options for material that may currently be regarded as downgraded material, residue or
waste include:
•

Energy co-generation. Residues can be shredded as boiler fuel. The generated steam can be used in
dryers and presses during production, supplied to other production processes in adjacent enterprises,
or used for electricity generation.

Figure 34: Chipboard
Recycled timber
This is the collection of timber elements removed from existing
application and either their sale for immediate reuse, or their
breakdown and conversion to other products. Many factors from the
original application influence the potential for the material’s economic
reuse.
Areas of avoidable loss
Practices that regularly lead to avoidable loss in value include:
•

Lack of collection and dumping of usable wood. Wood with potential for reuse may be wasted
because collection is not available or efficient.

•

Poor material preparation and storage. Recycled timber can be treated or include nails and other
fixings. The quality of decontamination and reprocessing can strongly effect material and value
recovery. These are also affected by handling and storage damage.

•

Unrealistic specifier expectation. Uninformed grading and market requirements can restrict the
potential of useful material.

Product options
Additional product options for material that may currently be regarded as downgraded material, residue or
waste include:
•

High feature material. Gum vein and other common feature in Australian hardwood have long been
regarded as undesirable in local markets. It is prized in some overseas markets.

•

Finger-jointed and glulam sections. Graded shorts can be assembled into higher value structural and
appearance products.
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Best practice references
Secondary processing
This is the milling and assembly of various timber products into higher
value components, such as doors, windows, kitchens, other joinery and
furniture. Most are used in building.

Areas of avoidable loss
Practices that regularly lead to avoidable loss in value include:
•

Inadequate job management. This can lead to production of too many, too few, the wrong size or
incorrect configuration of the target component. This generates considerable loss in the assembled
elements, in transport, and other support activities.

•

Poor material preparation and storage. Handling damage, fluctuations in moisture content and
material contamination before, during and after assembly generate loss of value and material.

•

Inadequate equipment. Efficient and economic processing requires suitable, adequately maintained
equipment. Poor equipment selection and maintenance quickly translates to value and material loss.

•

Unrealistic specifier expectation. Uninformed grading and market requirements can restrict the
potential of useful material.

Product options
Additional product options for material that may currently be regarded as downgraded material, residue or
waste include:
•

Prefabricated structural components and modules and prefabricated joinery and envelope modules.
Modules of these types offer considerable potential to use a broader range of available material
economically and efficiently.

Fuel
This is the conversion of wood residues into fuel. Material can be
chopped for firewood, hogged or chipped into particles of suitable size
for use in boilers or furnaces, or processed into wood pellets or
briquettes of various shapes for use in wood heaters and fireplaces.

Areas of avoidable loss
Practices that regularly lead to avoidable loss in value include:
•

Lack of collection and dumping of usable wood.

•

Poor production control and material storage.

Product options
Additional product options for material that may currently be regarded as downgraded material, residue or
waste include:
•

Full range of pellet and briquette fuel products. Value can be added to low-grade product by its
further processing into commodity pellet and briquette products.
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Figure 35: Pellets for a wood heater

Quiz
Answers should be clear, concise, and generally no longer than 150 words.
Q.1.

What is the easiest way to maximise value from wood residues?

Q.2.

How is it possible to minimise the production of residues in an enterprise?

Q.3.

What is avoidable loss and how is it caused?

Q.4.

List three areas of potential avoidable loss in the production workplace.
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6. Residues – maximising their value
Topic summary
1.

The residues generated at each location in each operation need to be evaluated to determine their
volume, type, and material and supply characteristics.

2.

Residues provided to a customer must match their performance requirements.

3.

A contaminant is any material in the residue that constraints its use.
a.

The tolerance of residue contamination varies with the type of contamination and the
intended application.

4.

Residue management and operations require regular staff training and continuous improvement
through structured reviews.

5.

Avoidable loss also affects residue value.

6.

A contractual and operational relationship will exist between a residue producer and their customer.

Flexible delivery component
Video file
Length: 34.21 minutes

Relevant resource interviews
Mark Richardson.
Gunns Timber Products, Heyfield, Victoria.
Video file: Residues - 5.3 Glulam
Length: 7:52mins

Rohan Kelly,
Gunns Timber Products, Heyfield, Victoria
Video file: Residues - 5.3 Hardwood
Length: 6:19mins.
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Simon Tutton,
Tilling Timber, Kilsyth, Victoria
Video file: Residues - 5.3 Secondary Processing
Length: 8:07mins

Trevor Innes,
Gunns Timber Products, Bell Bay, Tasmania
Video file: Residues - 5.3 Softwood
Length: 6:51mins

Paul Wooley,
TaAnn Tasmania
Video file: Residues - 5.3 Veneers
Length: 7:58mins

Robert De Marco,
Ausply, Wagga Wagga, NSW
Video file: Residues - 7 Ausply operations
Length: 5:24mins

Resource documents
EECA Business 2010, Technical Guide 9: Good practice guide production of wood fuel from forest landings,
EECA Business
Goble, D., Jarvis, C, 2007, Opportunities for using sawmill residue in Australia, PR08.2046, Forest and Wood
Products Australia
Taylor, J. Mann, R. Reilly, M. Warnken, M. Pincic, D. Death, D. 2005, Recycling and End-of-Life Disposal of
Timber Products, Forest and Wood Products Research and Development Corporation
Taylor, J. Warnken, M. 2008, Wood recovery and recycling: A source book for Australia, Forest and Wood
Products Australia
URS Forestry, 2004, Alternative Commercial Uses of Non-Paper Quality Pulp Logs and Woodchips, Forest &
Wood Products Research & Development Corporation
Warken, M. 2001, Utilisation options for wood waste: A review of European technologies and practices. J.W.
Gottstein Memorial Trust Fund, The National Education Trust of the Australian Forest Product Industries

Topic discussion
This topic describes major aspects of the practices necessary to maximise the value of residues generated in an
enterprise. These aspects include:
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1.

Evaluating current residues in the enterprise.

2.

Matching residues to customer performance requirements.

3.

Evaluating current and potential contamination.

4.

Constraints in optimising residue production and utility.

5.

Training and continuous improvement.

6.

The customer relationship.

Evaluating current residues
Before the value of residues in an enterprise can be managed effectively, the residues generated at each
operation or site need to be evaluated to determine their:
•

Location and production volumes.

•

Material characteristics.

•

Supply characteristics.

The results of this evaluation are then used in the enterprise’s residue management plan.

Figure 36: Trimming and offcuts before conversion to commodity residues
Location and production volumes
In any operation, primary residues can be generated at several locations and the characteristics of the residues
at each location can differ. Using the example of the sawmilling operation shown in Figure 37, it is evident that
the residue characteristic can differ in:
•

Form.
Residues will be in varying primary shapes and sizes: log disks will be generated in the log yard; log
breakdown will produce wing boards; and dry milling will throw up shavings and sawdust.

•

Moisture content. (MC)
Residues can be green (unseasoned) with a MC as high as 150% or dry with a MC of 12-15%.

•

Volume.
Green milling probably generates the most residues. In many sawmills, this can be more than 50% of
the input log volume. By contrast, residue generation in the store and despatch area can be relatively
insignificant.
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Figure 37: Varied residues produced in a saw milling operation.

Material characteristics
The generated residues will have material characteristics determined by the production process and relevant
for the intended market. These include:
•

Species properties.
The residues will have species determined characteristics such as density, hardness, fiber length, and
chemical composition.

•

Wood type.
The residue characteristics will vary with their origin in the parts of the tree such as the bark, leaves,
sapwood, and pith.

•

Moisture content.
The moisture content affects several characteristics of the wood including its weight, calorific value
and potential for further processing.

•

Particle size distribution.
The residue’s particle size can influence the efficiency and safety of sorting and handling operations
and the potential for further processing.

•

Potential contamination sources

•

Forest certification.
The residues may be from certified forests and have chain-of-custody to this point in the supply chain.
This is desirable in particular markets.

Supply characteristics
The generated residues will also have supply characteristics determined by the production process and relevant
to the intended market. These include:
•

Specific volumes and flow rates.
The volume and rates of residue generation in an enterprise may not be constant. Some sectors of the
wood products industry are highly seasonal. For example, some sectors have fluctuation in production
focus or established shutdown, stocktake or maintenance periods. Each influences the volume of
residues produced and the regularity that they can be supplied to a customer at particular times.

•

Other production demands.
An enterprise may use residues in part of the production process and may only make excess residues
available to external customers. The enterprise’s uses of residues may also be variable and stocks may
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have to be held to cover various contingencies. For example, in a hardwood mill, the kilns may operate
over Easter, while the rest of the mill closes. To keep the boilers running during this period, enough
fuel will need to be stockpiled before the break.
•

Specific locations.
The source of the residue generation may also vary. This is particularly the case in forestry operations.

Other factors can also influence the supply of residues to a customer. These can include:
•

Climate.
Winter or the wet season can complicate accessibility to forests and processing facilities.

•

Regulation.
Regulations constrain the conditions of operation of most forestry, industrial and transport
operations. As regulations can be established by any of Australia’s three levels of government, they
can have a significant and often unbalanced impact on residue supply or supply economics.

•

Available infrastructure.
While an enterprise can control the operation of its own staff and equipment, many operational
aspects rely on public infrastructure, such as the road and rail networks. This infrastructure can be
limited or subject to regular constraints.

•

Distance and transport options.
As a high-volume and low value material, the viability of wood residue supply is particularly sensitive
to transport costs. Several factors influence these costs, including the distance to be travelled, load
and access limits placed on the paths of travel, competition in the market, and the amount and
regularity of material to be transported.

Matching residues to requirements
A customer buys residues because they offer value for particular uses. For the customer to buy them regularly,
the residues provided to a customer must match their performance requirements. This may require an
enterprise to:
•

Grade solid residues for diameter, length, form, strength or other characteristic.

•

Transform primary residues into transportable commodity residues such as chips, shaving, and
sawdust. This imposes a cost on the residue supplier but greatly simplifies transport, handling and
further processing requirements for the residue customer.

•

Sort or grade chipped, flaked or other commodity residues, often by particle size and cleanliness.

Evaluating contamination
The value of wood residues for particular uses can be affected by contamination of the material at any stages in
the supply chain.
All residues have the potential to be contaminated. Managing this potential is a key component of both the
residue management plan and the operational handling plan.
A contaminant is any material in the residue that constraints its use.
Contamination can occur at most production stages in an enterprise, including:
•

Primary harvesting with bark, mud, stones and charcoal.

•

Wood processing with glues and timber treatments.

•

Handling with dirt, water, metals, and oil.

•

Recycling with paints of varying age and composition, metal fixing and attachments, and other
building waste.
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Figure 38: Contamination of recycled wood with steel
Contamination of wood residues can be:
•

Coincidental to the operation and avoidable, such as contamination with dirt; or

•

As a consequence of the operation and largely unavoidable, such as contamination with glues in a glue
lamination plant.

Plastics are a particular problematic group of contaminants as they:
•

Can’t be easily removed by magnets like steel.

•

Are long-lived in the environment and becoming increasingly common.

•

Can shred with the wood into small pieces but not breakdown with normal wood pulping or mulching
processes. As a result, the impact of the contamination may not be detected until the residue has
been converted into other products.

Contamination tolerance
A customer’s tolerance of residue contamination varies with the type of contamination and the intended
application.
As shown in Figure 39, many applications for wood residues have a high contamination tolerance. Dirt, mud or
small amounts of steel are inconsequential in boiler fuel or mulches. There are established means to remove
steel and dirt and other organic materials do not significantly affect burning or mulching.
Applications where output quality is sensitive to the quality of inputs generally have low contamination
tolerance. For example, quality papermaking needs clean inputs with regular material characteristics. Avoiding
plastics, resins and glues such as phenolic adhesives, and colorants such as charcoal is very important. With
residues for animal bedding, contaminants that may affect animal health have to be avoided. These customers
regularly pay a quality premium accordingly.
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Figure 39: Tolerance of residue contamination
While some contaminants cause inconvenience and value loss, other contaminants may cause more significant
risks to health or safety if the affected wood residues are reused, particularly if they are to be burnt. The most
significant of these include:
•

Timber treated with CCA and creosote.

•

Lead-based paints on recovered or recycled timber.

•

Some types of glues in laminated products.

Constraints in optimising residues
Like any production process, the value recovered from wood residue is subject to avoidable loss. This can occur
through:
•

Equipment limitations.
Most stages of residue processing and handling depend on the performance of key pieces of
equipment, such as chippers, shaker tables and conveyor belts. Limitations in this equipment may
cause loss of recovery.

•

Management factors
This includes existing QA and management systems that allow poor equipment maintenance, deficient
operating procedures and lax training regimes. All can lead to a gradual loss of processing and
handling efficiency, and an increase in residue contamination.

•

Operational factors.
This includes inadequate staff resources, poor production supervision, and inadequate training and
support. Again, all can lead to a gradual loss of processing efficiency and handling efficiency, and an
increase in residue contamination.

•

Locational factors.
Poor handling and management practices can amplify the unavoidable cost and organisational impacts
caused by the distance from residue production to markets or the dispersion of residue production
generally. Both affect the efficiency and cost of transporting the residues to a market and therefore
the viability of supplying the market.

•

Market availability.
While markets may exist for particular residues, they have to be found and adequately serviced.
Aligning the residues produced in an enterprise with the customer’s performance requirements
requires skill and perseverance, especially if the customer will pay a premium for regular, quality
supply.
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Training and continuous improvement
As an important part of any enterprise, residue management and operations require regular staff training and a
culture of continuous improvement.
Training is needed to maintain and improve operator skill and performance maintenance and to induct new
staff into residue operations.
Residues management processes and operational procedures need to be regularly updated. Uses for residues
in existing application areas frequently change while new residue products are continually being developed.
These are best accommodated through a process of continuous improvement where day-to-day and long-term
changes are monitored through regular feedback mechanisms and structured reviews.

The customer relationship
For a customer to buy residues, a contractual and operational relationship needs to exist between themselves
and the residue producer. The contractual relationship is included in agreements that define the enforceable
aspect of the relationship, such as quality and price. The operational relationship deals with the day-to-day
procedures of sorting, testing and delivering the residues to the customer.
The contractual relationship should clearly define:
•

Residues specification
–

The acceptable species of residues, their form, particle size and size distribution, constraints
on contamination or acceptable contaminant levels, moisture content, density or other key
performance criteria.

–

Means of demonstrating the material’s compliance with the specification. This may be
sampling procedures or an inspections regime.

•

Volume to be provided, usually with a required schedule of deliveries.

•

The price for the residues.

•

The point at which ownership of the residues transfers from the producer and the customer. This is
important as it determines who bears the cost and responsibility for residue transportation and
storage.

Figure 40: Possible stages for the transfer of residue ownership
Figure 40 shows possible stages where the ownership of residues may transfer, including:
•

Immediately after they are generated. An example of this is when logs are debarked or shaved and
these residues are immediately removed by landscaping contractors.

•

When the residues are transported from the site, after grading and sorting. In this instance, the
customer pays for freight.

•

When the customer receives the residues. In this instance, the supplier pays for freight.
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•

Immediately before the customer uses the residues in an application. In these cases, the supplier is
liable for the cost of transport and storage and is most likely paid a premium for taking responsibility
for the additional services. This situation may also occur when the supplier and the customer are
different sections of the same group of companies.

Figure 41: Graded residue ready for customer use.

Quiz
Answers should be clear, concise, and generally no longer than 150 words.
Q.1.

Consider operations in the workplace. List at least two areas where primary residues are generated,
and briefly describe the form of these residues?

Q.2.

What characteristics can influence the supply of residues from a company?

Q.3.

What is a residue contaminant?

Q.4.

What has to be defined in a contractual arrangement to provide residues?
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7. Handling the residues
Topic summary
1.

To realise the economic potential of residues, companies need an effective operational handling plan
for them.

2.

Residues generation, transformation and flow need to be mapped across the site.

3.

Efficient and economic residue handling requires the right equipment suite.

4.

The mapping results need to be converted to firm operational procedures, output tolerances and
regular maintenance programs.

5.

Residue handling operations need to be subject to regular review and structured training.

Flexible delivery component
Video file
Length: 25 minutes

Relevant resource interviews
Mark Richardson.
Gunns Timber Products, Heyfield, Victoria.
Video file: Residues - 5.3 Glulam
Length: 7:52mins

Rohan Kelly,
Gunns Timber Products, Heyfield, Victoria
Video file: Residues - 5.3 Hardwood
Length: 6:19mins.

Simon Tutton,
Tilling Timber, Kilsyth, Victoria
Video file: Residues - 5.3 Secondary Processing
Length: 8:07mins
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Trevor Innes,
Gunns Timber Products, Bell Bay, Tasmania
Video file: Residues - 5.3 Softwood
Length: 6:51mins

Paul Wooley,
TaAnn Tasmania
Video file: Residues - 5.3 Veneers
Length: 7:58mins

Robert De Marco,
Ausply, Wagga Wagga, NSW
Video file: Residues - 7 Ausply operations
Length: 5:24mins

Resource documents
Topic discussion
To ensure residues form an economic component of the business, an operational handling plan is needed to
combine:
•

The planning and management issues covered in previous components.

•

The requirements of making the enterprise’s target product range.

This topic describes major operational aspects necessary to maximise the value of residues generated in an
enterprise. These aspects include:
1.

Mapping efficient material transformation and flow

2.

Equipment profile

3.

Operation and maintenance

4.

Staff skills and training

Mapping efficient material flow
As discussed in part in Section 6, development of the enterprise’s residue management plan requires
evaluation of the residues generated at each operation or site.
Development of an effective operational handling plan for a site requires this evaluation to go into additional
levels of detail. As residues of varied character can be generated at several locations in any operation, the
residues generated from each machine in the process needs to be assessed and mapped in detail.
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The need for this becomes clear after comparing Figure 37 and Figure 42. Figure 37 shows the broad
production stages in a sawmilling operation. By contrast, Figure 42 expands one of these broad productions
stages, milling to show the detailed operations likely in that stage.
Production stage

Detailed operations in the stage

Figure 42: Possible stages for the transfer of residue ownership
Figure 42 shows that there are numerous sources of wing boards and offcuts and a similar number of sawdust
sources in this production stage. It also shows that transformation equipment, a chipper, and possibly two
types of storage equipment are needed.
Effective residues mapping requires that the residues generated from each machine be assessed for:
•

The type of residues, such as sawdust, bark, chip, or short boards

•

Their form, such as size, and length.

•

The volume of residues produced (m3/time period).

•

The residue generation rate (max. & min. m3/time period).

Mapping and assessment also need to include:
•

Defining the requirements of making the target product range on this site.
This includes consideration of regional production practice, periods when production may increase or
decrease and the need to residues reserve for use inside the operation.

•

Defining the requirements of making the target product range on other sites.
Production on the site may supply residues to other sites in the enterprise or may receive residues
from them. Therefore, production considerations at the other sites will influence residue
management.

•

Transformation of primary residues into commodity residues.
This includes items that transform the material directly, such as chippers and those that grade the
material such as sieves.

•

Handling the residues.
This includes the position and capacity of items such as conveyor belts and shaker trays.

•

Storage requirements.
This includes assessing material flow volumes, consumption or dispatch rates and the need for site
reserves.

•

OHS and site pollution requirements.
These are generally covered in other operating procedures.
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Equipment profile
Efficient and economic residue handling requires an efficient and balanced equipment suite. The equipment in
the suite is needed for residue:
1.

Collection.

2.

Breakdown.

3.

Segregation.

4.

Handling.

5.

Transformation.

6.

Storage.

7.

Transportation.

Residue collection
Residues have to be collected from their points of generation and brought together in storage yards for
facilities for further processing and handling. Equipment for residue collection includes:
•

Harvesters

•

Conveyor belts and diverters

•

Air extraction systems.

Figure 43: Log harvester

Figure 44: Log truck

Residue breakdown
Residues often have to be broken down or transformed from primary residues into more compact commodity
residues. Equipment for residue breakdown includes:
•

Fixed and mobile chipper and shredders

•

Hoggers.
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Figure 45: Green waste shredder

Figure 46: In-line wood chipper

Residue segregation
Before use in other part of the enterprise or sale to a customer, residues often need to be segregated or
graded into material of consistent size and shape. Equipment for residue segregation includes:
•

Shaker tables and sieves

•

Roller separators

•

Barrel sieves

Figure 47: A barrel sieve for segregating shredded wood
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Figure 48: Roller sieve for wood chips

Figure 49: A large shaker table sieve for wood fibre.

Residue handling
Residues that have been segregated often need to be transport to storage or handled around the operations.
Similar to equipment for residue collection, equipment for residue handling includes:
•

•

Fixed equipment such as:
–

Conveyor belts

–

Air extractors

–

Moving floors

–

Augers

Mobile equipment such as:
–

Loaders

–

Trucks

Figure 50: Conveyor belts

Figure 51: Conveyor belts

Residue transformation
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In addition to being broken down, first generation commodity residues can undergo further processing or
transformation into a more valuable product, usually as fuel or compost. Equipment for further residue
transformation includes:
•

Pelletisers

•

Briquette makers

•

Compost bins and piles

Figure 52: A wood-pelletizing machine

Residue storage
Residues have to be stored before they are used or sold onto a customer. Equipment for residue storage
includes:
•

Open, bunded, and enclosed stockpiles

•

Hoppers

•

Bins
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Figure 53: Wood chip hopper

Figure 54: A bunded stockpile

Figure 55: A bulk wood residue truck
Residue transportation
Residues have to be transported from storage to customers. Equipment for residue transportation includes:
•

Log and bulk handling trucks

•

Trains, boats, etc.

Operation and maintenance
Residue handling operations need to be subject to regular management oversight and review. Also, residuehandling processes need firm equipment operating procedures and output tolerances. These need to be
developed for the existing equipment suite and for any new equipment.
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Each piece of residue handling equipment needs to be included in regular preventative maintenance and
upgrade programs.

Staff skills and training
Staff need clearly designated roles in residue handling operations. They also need to be subject to structured
training and skill development. Training is needed to maintain and improve operator skill and performance
maintenance and to induct new staff into residue operations.
This is particularly important during improvements to residue handling process. Implementing this change
requires adequate numbers of staff with the correct skill set.

Quiz
Answers should be clear, concise, and generally no longer than 150 words.
Q.1.

List four aspects that need to be included in mapping and assessing residue flow in an enterprise.

Q.2.

Various types of equipment are needed to handle residues efficiently. List at least four types.

Q.3.

Consider the residue handling equipment in the workplace. List up to five major piece of equipment
and arrange them by the equipment type?

Q.4.

After discussion the enterprise’s OHS officer, list and describe two major OHS consideration about
residue handling on the site.

Q.5.

After discussion the enterprise’s Systems manager, list and describe two major regulatory
requirements for residue handling on the site. These may be aspects such as dust and noise control on
site or transportation of goods.
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