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Disclaimer

Mention in this document of specific commercial products or services does not constitute endorsement of
such by the Canadian Forest Service or the Government of Canada.

Medical Warning

This work contains some information on the uses of plants as foods and medicines. Some plant foods can
be toxic if the wrong plant part (such as fruit, leaves, stems, or roots) is harvested, or if it is not properly
prepared, or if too much is eaten. Some toxic plants look similar to edible plants, and such mistakes can
cause serious illness and even death. Never eat a plant if you are not certain of its identity. Learn the appro-
priate harvesting and preparation methods, and start with a small amount when trying a new plant food.

Descriptions of culinary or medical uses of plants are presented here for informational purposes only. Some
medicinal plants can interact with prescription or over-the-counter medications. Medicinal use of herbs
should be carried out only under the care of a well informed, qualified physician. Every medicine is a poison
if used inappropriately or in the wrong dose. Please note that some herbs mentioned in this book may be
poisonous, and others may cause toxic reactions in susceptible individuals. Although most, if not all, culinary
herbs are pharmacologically active, for many herbs limited health information is available, and safe levels of
consumption are poorly understood.

This document contains information on edible mushrooms. Some species of mushrooms are very toxic, and
ingestion of small amounts can cause serious illness or death. Mushroom identification skills require
experience based on proper instruction and good field guides. Do not eat any mushroom unless you are an
expert or are absolutely sure which species you have.

This document contains information about pesticides. Pesticides must be handled and applied properly
according to directions and regulations. Pesticides must be approved by both federal and provincial
authorities. Always read the label. The publishers assume no liability arising directly or indirectly from the
use of any of the information provided in this document.

v Managing Your Woodland



Table of Contents

L INTRODUCTION

[ Introduction

What Is This Guide For?

How Do | Use This Guide?

Why Small-scale Forestry

Who Owns The Forests?

Who Plans And Manages Our Forests?
Forests And Our Future
Recommended References

3 Forestry Basics

Introduction

Where Trees Grow

How Trees Grow

Family Trees (identification)
Forests As Collections of Stands
How Forests Develop

How Forests Are Classified

How Forests Are Managed
Managing For Non-Timber Resources
Safety In The Woodland
Recommended References

L) FOREST INVENTORY

1 Basic Surveying Skills

Measuring Direction
Measuring Distance
Recommended References

O Inventory of Woodlands

Why Do I Need an Inventory?

What Is a Forest Inventory?

Where to Start?

What Kind of Information Do 1 Need?
How Do I Plan My Inventory?
Measuring Inventory Plots

Compiling Your Timber Inventory
Calculating Your Harvest Level
Recommended References

29

35

MANAGEMENT PLANNING
1 Woodland Management Planning 55

Why Is A Management Plan Important?
What Is Planning?
What Does a Forest Management Plan

Look Like?
How Do I Develop A Forest Management
Plan?

Sample Forest Management Plan
Recommended References

STAND MANAGEMENT
(1 Silvicultural Systems 71

Silvicultural Systems
Even-aged Systems
Uneven-aged Systems
Systems with Reserves
Recommended References

0 Commercial Thinning 87

Introduction

Why Thin?

When to Thin

How to Thin

Thinning Equipment
Recommended References

MULTI USE
1 Agroforestry Overview 95

What is Agroforestry?

How Agroforestry Systems Work
What are Shade Systems?
What are Sun Systems?

What are Silvopasture Systems?
What is Integrated Riparian
Management?

What are Timberbelts?

Defining an Agroforest

Benefits of Agroforestry
Recommended References

Table of Contents



FOREST ACCESS

[ Woodland Roads 105

What Are My Access Needs?

How Do I Plan A Road Network?

Road Construction - How Much Can 1 Do?
Equipment

Construction Steps

How Do I Care For My Roads?

What Are The Environmental
Considerations?

Sample Road Construction Contract
Recommended References

HARVESTING
(1 Harvesting the Trees 123

Harvesting Is More Than Cutting Trees
When Do I Harvest?

How Much Do 1 Cut?

Harvesting Steps and Methods
Small-scale Equipment
Environmental Considerations
Scaling Requirements

What Is a Timber Mark?

Working with a Logging Contractor
Sample Harvesting Contract
Recommended References

MARKETING

[ Forest Product Overview 149

From Woodland to the Marketplace
How to Identify Timber Products
Special Products From Your Woodland
Recommended References

(3 Non-timber Forest Products 165

What are NTFPs?

The Business Potential of NTFPs

Some Edible Herbs and Wild Vegetables
Wild Mushrooms

Wild Berries and Fruits

Medicinal and Pharmaceutical Plants
Floral Greenery

Landscape Products

Recommended References

(3 Introduction to Certification 177

What is Forest Certification?
Forest Certification Programs
Recommended References

Vi Managing Your Woodland

REFORESTATION

1 Reforestation Basics 185

Introduction

Site Assessment and Species Selection
Natural Regeneration

Preparing the Seedbed

Artificial Regeneration

Other Considerations

Recommended References

STAND TENDING

[ Stand Tending Basics 201

Why Cultivate Your Forest?

What Is Stand Tending?

Brush Control

Spacing and Thinning Treatments

Stand Management to Maintain
Biodiversity

Fertilizing

Pruning

Recommended References:

FOREST PROTECTION

(1 Forest Protection Basics 225

Introduction

Forest Fire

Insects and Disease

Forest Insect Pests

Forest Tree Diseases

How Do I Protect My Woodland?
What Else Can Damage My Forests?
Recommended References

BUSINESS PLANNING

1 Business Basics 249

What Kind of Business Is This?

What Business Structure Do | Need?

What Else Do 1 Need to Organize to Set
Up a Business?

Do 1 Need A Business Plan?

What Is A Business Plan?

Recommended References



(3 Introduction to Taxation 255 LJ INFORMATION RESOURCES

Tax Planning 1 Glossary 273
Property Taxes

(2 Contact Addresses 287
Resource Taxes
Sales Taxes Ministry of Forests Contact Addresses
Income Taxes Woodlot Association Contact Addresses
Estate and Succession Tax Planning Federation of BC Woodlot Associations
Recommended References Contact Addresses
Education Institutions
[ FOREST LEGISLATION Other Ministries
7 Forest Legislation 263 (2 Conversion Factors 305

What Legislation Applies to My Land?
Federal Legislation

Provincial Legislation

Local Legislation

Recommended References

Table of Contents  V//



Small Managing
Woodlands Your
Program of BC Woodland

Introduction

Introduction —

In this chapter...

| Who and What Is This Guide For? 2l
How Do | Use This Guide? 2l
thy Small-scale Forestry? 3|
M/ho Owns The Forests? 4|
Earests And Our Future 5l
Recommended References 6l

Introduction



Who and What Is This Guide For?

This guide has been written for non-foresters. Itsintent isto make the practice of forestry
understandable, awarding, profitable and fun.

Thisisaguide for the management of small woodlands in British Columbiafor arange
of social, economic and environmental values. It will provide you with an overview of
the steps involved in the practice of forestry, the types of decisions you will need to
make, the kind of work to be done, and where you can get help. It will not tell you
everything there is to know about forest management, but it will tell you what you need
to know to get started and to take the next steps in managing your woodland.

Thiswoodland guide is designed to:

* answer some of your questions and get you started in managing your woodland

e encourage you to clarify your goals for managing your woodland

* helpyou find aternative ways of achieving them

» provide directions to where you can get more information, assistance and advice,
and to stimulate further interest in small-scale forestry in British Columbia.

e giveyou an overview of the policies and regulations that govern forestry
practicesin BC and help you through the basic management phases.

How Do | Use This Guide?

This guide deals with the process of sustainably
managing a small private forest property primarily
for timber production but with consideration given to
the safeguarding or enhancement of other resource
values. Each chapter deals with a management phase
in woodland management. Together, they provide
you with the information needed to develop a Forest
Management Plan for your woodland. For specific
management techniques for non-timber resources
such as fisheries, wildlife or recreation, you will be
referred to other handbooks and source materials.
The chapters can also be used independently for
training exercises or as handouts. Most chapters are
structured in two parts. They begin with adiscussion
of the ‘whats and whys' of the particular subject, %4 e
such as aforest inventory, and end with more MANAGEN
specific information on ‘ how to go about it’

Planning

depending on the type of woodland operations you
have in mind.

The chapter on “Forestry Basics' introduces you to how trees grow, how forests develop
over time, and how they are managed in British Columbia. Forest and woodland
classification systems are outlined, along with the concepts of sustainable forest
management.
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The chapter on “Woodland Management Planning” walks you through the steps of
developing a Forest Management Plan, and provides a simple plan outline for your
reference.

The remaining chapters provide the ‘what, why and how’ of each of the management
phases that make up the Forest Management Plan. In addition, you will find information
on where to get information and technical assistance; and what legislation appliesto
private woodland ownersin BC, your forest products and tax requirements.

At the end of each chapter you will find a‘Recommended References’ section to
publications, web sites, Small Woodlands library collection and other programs. Under
the chapter ‘ Information Resources’ you will find some helpful government and non-
governmental organisations addresses, glossary and conversation tables.

Forest management is an ongoing process. Each of you will enter this process at different
places in the management cycle, and with different needs whether you have a mature
crop of trees or a bare piece of land. Y ou should begin with areview of your forest
inventory, since it will tell you what you will be managing. Thiswill help you to
determine the appropriate phase (and chapter) at which to start developing your Forest
Management Plan (such as reforestation, stand tending, harvesting). Keep in mind that
each phase builds on decisions made in the phases preceding it, and though you may start
your planning at the harvesting phase, you will be making choices that affect the
reforestation and stand tending phases of the next crop.

Why Small-scale Forestry?

Forestry isabig industry in BC. It is the province' s number one resource, employer of
20% of the provincial labour force, and generator of over one quarter of our provincial
revenue, primarily generated from large-scale forest operations.

So where does small-scale forestry fit in British Columbia? Is it hobby tree-farming or
lifestyle and viable business? What are the opportunities and what are the rewards?

Sixty million hectares or 64% of
BC’s 95 million hectare land area
is covered in forest. About 42% of
thisforest land is currently
£ ﬁ'e";?-z,,, classified by the Ministry of
Forests as being productive,
accessible and covered in tree
species suited to commercial
timber production. An additional
13% of the province s protected
vancouver through a system of parks and
Region protected areas. In area, the small-
scale forest land category
(including small, scattered parcels
of Crown land, Indian Reserves,
and private lands) covers only 8% of the provincial forest land base. But in a province the
size of BC that represents alot of forest, approximately 4 million hectares. With a
conservative, generalized provincial average of 35 cubic metres of timber produced per
hectare of forest land at maturity age, these ‘ small-scale’ lands can contribute a
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considerable volume of wood to the provincial timber supply. Using an arbitrary average
parcel size of 200 hectares for these small woodland holdings, approximately 20 000
people, or 1% of the province's citizens, could become involved in small-scale woodland
management.

Small-scale forestry provides an entry into the science and business of forestry to people
with diverse interests and backgrounds. It encourages experimentation with different
forest management strategies, methods, and equipment in an environment that can be
closely monitored.

To the province then, and the provincial economy, small-scale forestry operations could
be a significant source of employment and timber production, and contribute to
community stability. To the owners and operators of these lands, it means even more.

Small-scale forestry brings people into closer touch with their environment and their
values. For someit is a secondary income, for most alifestyle. Land stewardship and the
production of non-timber resources are the goals of many small-scale woodland
operators.

Who Owns The Forests?

The magjority (94%) of BC'sforest land is owned by the provincial Crown (that’ s you and
me) and rights to its timber and other resources are made available to users through a
system of land tenure, or licencing agreements. Some tenures, such as Tree Farm
Licences and Woodlot Licences, require the licensee to reforest areas after harvesting
while others ssimply transfer to the licensee the rights to harvest timber. A few ‘ special
use' tenures provide permits for individuals to cut firewood, collect scientific specimens,
and produce Christmas trees or carry out other, small-area activities on Crown land.
Approximately 1% of the forest land base is regulated by the federal Crown; these forest
lands include the national parks, lands associated with the Department of National
Defence, and Indian Reserves. Another 5% of the provincia forest is owned privately.
Together, these lands have considerable potential for forest management which presents
an opportunity to increase future timber supply, land values, personal incomes and
employment in the province.
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Who Plans and Manages Our Forests?

Due to the diverse nature of BC forests, forest land use planning is often a complicated
process, involving governments, associations, corporations and the general public. Since
most of the forest land is held by the Crown, the provincial government agencies take the
lead role in the planning process.

There are also a number of non-government and private organizations that play arolein
forest management.

The federal government, through the
Canadian Forest Service, provides scientific
and technical leadership in research
programs covering forest protection,
growth, renewal and forest devel opment.

Most commercial forestry productionis
carried out by a small number of large,
integrated forest companies. The term
integrated refers to the fact that they both
produce logs and manufacture them into
lumber, pulp and other wood products. In
thisway, forestry is practiced as a
partnership; regulated by the provincial
government and carried out by the private sector.

In addition to the large forest companies, there are opportunities for others to become
involved in the practice of forestry through the provincial Timber Sale program, as
woodlot licensees, as First Nation communities, as communities or as private owners of
forest land. These are the small-scale forest users for whom this guide is written.

Forests and Our Future

Directly, as owners or licensees, and indirectly, as voters, each of usin British Columbia
isawoodland manager. We have a responsibility to understand what forestry is all about
in order to make informed decisions regarding the use and management of our provincial
forest lands.

Thefirst edition (1988) of this guide was produced with the benefit of considerable input
from many of the intended users. In 2002, the Small Woodlands Program of BC decided
to update the Guide, as it became one of the most used and known books for small
woodland ownersin BC.
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Introduction

Theword ‘forest’ brings a host of images to mind—trees, birds, animals and activities
such as fishing, photography, camping, cutting firewood and more. Forests are systems
that offer avariety of products and special experiences. Asaresult, thereisalot to know
about them.

This chapter will introduce some forestry basics such as the importance of forest soils,
how trees grow, how forests devel op, and how they are classified and managed for timber
production and other resources. Y ou will find other helpful information in the section
‘Information Resources,” including a glossary, conversion tables, helpful organizations
and addresses, and tree volume tables.

Where Trees Grow

Sails are the single most important element of aforest that will determine what type of
forest can grow as well as influence how you will be able to access your forest.
Therefore, soils are an important consideration to the woodland manager.

Sail isthe natural occurring unconsolidated mineral or organic material at the surface of
the earth, which is capable of supporting plant growth. A particular type of soil isaresult
of topography, geological processes and parent material. Its properties usually vary over
time and with depth and are aresult of climate, especially moisture and temperature, and
organisms.

Three mgjor factors influence soil quality: depth, moisture and nutrient regime. Other
than soil depth, the moisture and nutrient regime cannot be measured directly in the
forest, but need to be interpreted through indicators such as soil drainage, organic
material and soil texture. If you can identify these and understand how the various soil
properties influence tree growth and soil behaviour, you will have made a good start
towards assessing the potential of your forest site and planning for its use.

Soil Drainage

In well-drained soils, excess water drains away steadily, but not rapidly. Often the soil will
be dusty red or brown from iron compounds and humus, the organic matter of
decomposing leaves and branches. Plant growth is good in well-drained soils, and roots (if
they can be seen) will be well developed. In poorly-drained soils, the roots are often
waterlogged and root systems will be
shallow and stunted. Trees on these soils
will be susceptible to windthrow, possibly
precluding the prescription of a partial
harvest or thinning management system. At
the other extreme, very dry, often rocky,
fast-draining soils will be low on nutrients,
leach out nutrients quickly and, therefore,
result in poor tree growth.
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Organic Material

The amount of leaf, needle and branch litter on the surface of the soil indicates how
quickly decomposition is taking place and as a result how quickly nutrients are being
released back into the soil. More than 10 cm of organic material, as can often be found on
swampy sites, indicates that tree growth will be slow. Some of our forest management
operations will influence the rate of soil decomposition. Removal of the forest canopy by
clearcutting or heavy partial harvesting will increase the amount of solar radiation
reaching the forest floor. Likewise, the humidity level will also be altered. Temperature,
moisture and pH-level are primary determinants to the rate of decomposition.

Soil Texture

The texture of the soil beneath the organic layer depends on the size of the soil particles.
Sand has the largest particle size, followed by silt and then clay. Sand is gritty; siltis
floury when dry and slightly gritty, almost soapy when wet; while clay is very fine and
floury when dry and very sticky when wet. Generally speaking, sandy or gravelly soils
are most suited to pines and

Douglas-fir, whereas soils LTASTE JEST GRAININESS TEST TASTE TEST
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with sand and silt are WoRMTEST | ’ o
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provide a good base for RS TS| - J Toav I
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spruce, while hemlock i o (¢ o b romios gy
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with atop layer of organic oo os g | | v S IS
material. Most tree species v vataie vars [¢] :hfzn’;&/mg) o T LA
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Soil stabilit S i non'-jg:(inylos.d?nuy rzgm::;‘i/a sjagz; s
i ility on slopesis s sy nsicy (€
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held. When these are greatly reduced or removed, as happens under heavy equipment
traffic, the soil becomes more dense and compacted. Soil compaction reduces drainage,
hampers seedling establishment and slows down tree growth. It can lead to problems of
excess surface run-off which may in turn cause instability and soil erosion.

Recognizing the capabilities (and limitations) of the soils on your woodland, and
organizing forestry operations to minimize problems will be an important task in the
development of your Forest Management Plan. Various harvesting methods and
equipment options, aswell as seasonal considerations are discussed in the chapter
“Harvesting The Trees.”

How Trees Grow

Trees, like people, grow upward and outward as they mature. Each year, atree adds new
growth at the tips of its branches and the top of its crown. Like dipping a candle in wax,
each year, anew layer of wood cellsis added to the outer edge of the tree, just beneath
the bark. Growth is generally fastest in the early years of atree slife, and slows down as
the tree reaches maturity.

There are three major partsto atree, each of
which serve a different function. The roots
provide anchorage and support and absorb
moisture, minerals and nutrients. The crown
manufactures the food to fuel growth, and the
trunk provides mechanical support for the crown
and acts as a pipeline for water and sap. Though
the roots of most coniferous species do not grow
deep into the earth like the taproot of acarrot,
they form extensive systems that increase in size
and length each year. In general, the roots of a
mature tree spread out in area about the same
distance as the tree's crown. Individual roots
have been known to reach three to four times the
tree’ s height. Asthe roots branch out in search of
water, they subdivide into finer and finer roots. At their tips, an army of single-celled root
hairs act like sponges absorbing water and dissolved nutrients.

From the roots, the water travels into the tree’ s water pipeline, the ‘xylem’ cells, and is
transported up into the trunk and distributed throughout the tree. Water drawn into the
leavesis used by the tree in the production of food, through a process called
photosynthesis, that takes place in the green cells of the tree’ sleaves. The cells are green
due to the presence of chlorophyll, a pigment that captures sunlight energy. Fuelled by
the energy of the sun, the tree manufactures carbon dioxide and water into sugar,
releasing oxygen as a by-product. The sugar produced in this process moves from the
leaves into the branches and down to other parts of the tree through a separate food
pipeline called the phloem. The larger the surface area of the crown and the more leaves
or needles on the tree, the greater its food-producing capability.

In addition to housing the tree’ s food manufacturing factories, the leaves and crown of
the tree serve other important functions. On the undersides of the leaves, or needles, are
the tree’ s breathing apparatus, the stomata. Each stomata is an aperture, ringed by special
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cellsthat act like lips, opening to admit air and
closing to prevent moisture loss. The crown also
serves to shade the tree and the forest around it.
As aresult, trees and forest stands create their
own microclimates within aforest (walk into a
stand of trees from aroad or other open areaon
ahot day and feel the differencein
temperature).

Looking at the inside of atree, we can see a series of circleswithin circles. These are the
annual growth rings of the tree. In the spring of each year the tree creates new cellsin a
special area, called the cambium, just inside the bark of the tree. This single row of cells
encases the tree in a sheath from its roots to its branch tips, and has the amazing capacity
of growing in two directions at the same time.

Annual Rings

Outer bark
Inner bark Sapiwood
Lambium Heartuood

Phloem cells Tith Xylem cells

Cells which grow towards the bark are the inner bark phloem cells which carry the tree’s
sap and sugars. Asthey are pushed outwards by new cells, they gradually thicken and die
and become part of the tree’s ‘outer bark.” The bark acts as a protective skin to thetreein
much the same way that our skin (also composed of dead cells) protects us. Bark protects
the tree from physical or mechanical injury, insects or disease, and ground fires. The cells
which the cambium produces on its inside edge, form the xylem or waterway of the tree,
known as the sapwood. As the tree grows in diameter, the innermost cells of the sapwood
lose moisture and become clogged with resins, oils and gums, and this portion of the
sapwood becomes the heartwood. The xylem cells, both the living sapwood and dead
heart-wood, form a kind of skeleton that provides mechanical support to thetree. This
skeleton is what we know and love as wood. At the centre lies a soft, pulpy core known
as the pith which marks the oldest part of the tree.

Each growth ring represents one year in the tree’ s life, and it is possible to interpret the
tree’ s life history by reading these rings. The width of the ring tells us something of the
tree’ s growing conditions that year—how much light, water, and nutrients were available,
and whether there might have been other plants competing for these resources. The
supply of light, water and soil nutrients determines the rate at which the tree grows. Trees
growing in rich, moist soil environments grow faster than those on poorer, drier sites. A
series of narrow growth rings often indicates that the tree was under severe competition
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or shading from other plants or trees. One or two narrow rings could suggest a year or
two of drought or of insect attack that reduced the number of needles and therefore the
amount of food produced. Severe frost can create ‘frost rings’ which is a distortion of
normal xylem cells.

Other events, such asfire or injuries can also leave their marks. The following
illustrations tell another story. When atree has been dislodged from its upright position,
its annual growth rings compensate over the next few years to correct the lean and bring
the tree back to its vertical position. The diagram on the left shows compression rings that
develop in conifer species as the tree grows to effectively push itself upright. The
diagram on the right shows the tension rings that deciduous trees produce in order to pull
themselves upright.

Coniferous only Peciduous only
y

4 omprzzﬁ/'on wood Iensioz wood
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7 0 — nner vark The annual growth ring is made up of two
— Cambium bands of cells, those formed early in the

growing season and those formed at the end of
the season asthe treeis slowing down to
; Annual prepare for its winter dormant period. The
Growth ring spring-wood cells develop early in the growing
e season when water is plentiful. Growth is rapid
Loy Summerwood and the cells created are large and have
relatively thin walls. The later summer-wood
cells develop under less favourable conditions;
growth is slower and the cells are smaller and
Pith thicker-walled. The thicker-walled
summerwood cells are stronger than their thin-
walled springwood companions. So in comparing two pieces of lumber, the one with the
greater proportion of summerwood will be the stronger, all else being equal.
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Family Trees (ldentification)

Like the rest of us, trees have families, too. They have parents and siblings who they
resemble, family traits that they exhibit and, depending on their birthplace, prefer some
environments over others. Trees even have family names - the pines, the firs, spruces,
hemlocks, oaks, maples, birches and arbor-vitae, to name afew. Trees have common
names (Douglasfir), and formal (Latin) names (Pseudotsuga menzesii). These scientific
names may appear confusing at first, but they may actually describe the tree and some of
its history. In the case of Douglas-fir (named for David Douglas, a Scottish botanist and
explorer in the early 1800s), the first part of the Latin name, Pseudotsuga, translates into
‘false hemlock’ (because the needles are similar), while the second part, menziesii,
honours Archibald Menzies, the surgeon and naturalist for Captain George Vancouver
during his pacific expedition of 1790-95 aboard the Discovery. Tree classification
systems have been devel oped to help you identify individual trees on the basis of their
family and individual characteristics.

Tree classification systems begin by separating trees into two groups, based on whether
the trees keep their |eaves year-round, or shed them before winter. The evergreens, or
conifers, keep their leaves for two years or longer; the broadleaved, or deciduous trees
keep their leaves for only one season before being shed. In North America, we often
substitute conifer with softwood, and deciduous with hardwood a though some conifer
woods can be very hard and some decidious wood very soft. Other differences between
the two groups include:

Conifer Deciduous

» leavesare needle or scale-like * leavesarebroad

* many needle-like seed |eaves * two broad seed leaves
(bracts) (bracts)

e seedsdevelop in cones » seedsdevelopin flowers

e wood is mostly soft and e wood is mostly hard and
resinous. non-resinous.

Exceptionsto the Rule

» Western yew is an evergreen that bearsits seeds singly, inside a small red berry,
instead of a cone. Note that its needles are poisonous to horses and cattle, especially
when cut and piled to rot.

e Larchisaconifer that is not evergreen; watch its needles next fall.

» Arbutusisabroadleaf evergreen that shedsits bark instead of its leaves.

* And yes, some softwoods are harder than their hardwood cousins.

* Red alder is adeciduous leaf-bearing tree which bearsits seeds in a cone.

Tree identification is often based on the shape, size, texture and colour of each species
leaves, cones and bark. Tree silhouettes can also be used for identification. Since trees are
amajor life-form in your woodland, and most of your forest management practices will
be devel oped based on the species composition and age of your trees, you need to
become familiar with the appearances, names and characteristics of species and family
groups. These characteristics are called silvics, the amazing interaction of atree species
with its environment and heredity. Some silvicultural attributes are tolerance to shade,
seedbed requirements, resistance to fire and drought resistance.
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In British Columbia, the conifers are the major commercial tree group and eight families
have most of the industrial favourites within them. Another four deciduous families
contain most of the species commonly encountered in forest land operations. Y ou can
begin to sort out the family trees on your woodland by looking at their branches and
leaves and where they grow and what other plants are associated with them. The list of
species you are most likely to encounter, along with some clues for their identification,
their common and formal (scientific) names, family (genus) symbol, and species symbol,
isfound on the following table.

CONIFEROUS (50f+woods)

“/ 2
M t\\\‘\‘;\‘f\\ﬁ\‘ N Single needles
ikl ﬂf\(?\, M (cones hang downward)
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Trees of British Columbia

Family = Species
What to look for Common name Scientific name symbol symbol
Conifers (softwoods)
Scaly needle-likeleaves ~ Western red cedar Thuja plicata C Cw
Y ellow cedar (cypress) Chamaecyparis nootkatensis Y Yc
Needlesjoined in bundles Lodgepole pine Pinus contorta P Pl
Ponderosa (yellow) pine Pinus ponderosa P Py
Western white pine Pinus monticola P Pw
Alpinelarch Larix lyallii L La
Tamarack Larix laricina L Lt
Western larch Larix occidentalis L Lw
Single needles DouglasHir Pseudotsuga menziesii F Fd
cones hang downward) Mountain hemlock Tsuga mertensiana H Hm
Western hemlock Tsuga heterophylla H Hw
Black spruce Picea mariana S Sb
Engelmann spruce Picea engelmannii S Se
Sitka spruce Picea sitchensis S Ss
White spruce Picea glauca S Sw
Single needles Alpine fir (balsam) Abies lasiocarpa B BI
(cones are upright) Amabilis fir (balsam) Abies amabilis B Ba
Grand fir (balsam) Abies grandis B Bg
Deciduous (har dwoods)
Leaveswith coarse lobes  Broadleaf Maple Acer macrophyllum M Mb
Finely toothed leaves Trembling aspen Populus tremuloides A At
Black cottonwood Populus trichocarpa A Ac
Balsam poplar Populus balsamifera A Ac
Coarsely toothed leaves ~ Red alder Alnusrubra D Dr
White birch Betula papyrifera E Ep
Other favourites... Western yew Taxus brevifolia T Tw
Dogwood Cornus nuttallii G Gp
Arbutus Arbutus menziesii R Ra
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Forests As Collections of Stands

The basic management unit of aforest is astand, or community of trees with common
characteristics. Each stand represents a set of relationships between the soil, water, plants,
animals, insects, birds and other life-forms that live together. Stands are like the ethnic
and cultural groups that make up a society. Each is distinguishable and on the basis of its
membership we are able to make some generalizations about its needs and behaviour. In
forestry, these generalizations relate to how the trees grow and how they will react to
different management practices. Such forecasts are important to the process of planning,
since they help us choose a management system suited to the particular species and age
class structure of a stand.

Asaforest develops naturally, its stands follow a growth cycle of a number of steps from
establishment to maturity, through death and re-establishment. Individual trees and even
parts of the stand will die and new forms of vegetation will appear and grow in the
openings created. Forests may be separated into two broad classes based on the degreeto
which thetrees are ‘in step’ asthey grow, that is, whether or not the trees grow old as a
group, or asindividuals at different stages in the growth cycle.

Even-aged stands are those in which the growth cycle is generally in-phase. Usually,
one species will dominate. Trees are of the same general age class (within 10 to 20
years), and the same general height. Even-aged stands, as a result, tend to look flat on
top. Despite similaritiesin age, even-aged
stands can display arange of diameter classes,
so even-aged status should not be determined
simply on the range of diameters. Even-aged
forests, both coniferous and deciduous,
predominate in the northern hemisphere
following large-scal e disturbances such as
fire, wind or logging. Even-aged stands are
usually composed of shade-intolerant species:
alder, cottonwood, Douglas-fir, lodgepole pine
and ponderosa pine.

Uneven-aged stands are composed of trees
with at least three age classes, and often many
species, sun-loving and shade tolerant alike.
Trees mature, grow old and die according to
individual timetables influenced by species
and environmental factors. Y oung trees, that
can grow in the shade of other trees, will grow
up to replace the older trees. Uneven-aged

! stands appear ragged on top, exhibit a variety
Uneven - aged of slopes and sizes of trees, different kinds of
foliage, and many shades of green.

Stands are managed differently, depending on whether they are uneven or even-aged. The
silviculture and reforestation systems for both types of forest are discussed in later
chapters “Harvesting the Trees,” “Reforestation Basics,” and “ Stand Tending Basics.”
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How Forests Develop

Uninterrupted, aforest expressesitself in different stages asit grows and develops. The
process of development is called succession. There are two distinct types of succession:
seral and zonal. Seral isthe development of aforest over TIME, whereas zonal denotes
forest change over SPACE.

Depending on water and soil conditions, aforest progresses through four or five distinct
phases. We recognize and identify these stages by the dominant species of plant life.
Though these growth stages take place over too long a period to follow in one forest, we
can often see them expressed in different forests in aregion. The timetable of forest
succession varies for different forest environments and with changes in climate and
landscape.

Asit develops, aforest will move towards a state of stability. This stage is characterized
by a dominant tree species that can reproduce indefinitely in its own shade. When aforest
reaches this point it is known as a climax forest. In this state the rate of change is very
slow and the climax species will remain dominant until environmental conditions change
or thereis a catastrophic event such asfire, wind, flood or logging. The climax species
will depend on the site and location of the forest. For example, cedar and hemlock are
climax species on the coast and in the interior of the province, for the sites on which they
occur. White spruce and balsam are climax speciesin the interior high elevation sites, and
black spruceis aclimax species for many northern swampy sites.

SuccesSion in Coastal Moist Forest Site=
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The process of natural forest development (i.e., seral succession), begins with bare
ground, when the trees and other vegetation have been removed by fire, logging,
landslides, glaciers or similar clearing events. Pioneer species such as herbs, grasses,
moss or ferns are the first species to green up the area. These plants are short-lived, and
asthey die they provide nutrients and organic material to enrich the soil and help hold
moisture for the plants that follow.

Soon afterwards, another distinct form of plant life begins to dominate the area. Woody-
stemmed plants such as huckleberry, salmonberry and salal are found on the coast; and
fireweed, saskatoon, thimbleberry and twinberry appear in the interior. Asthese species
populate a site, their roots help bind the soil and protect it from erosion, while their
branches and leaves provide windbreaks and shade for smaller plants on the ground.
These larger plants also provide food, shelter, and habitat for small mammals such as
mice and squirrels whose fecal pellets contain bacteria and yeasts which re-inocul ate the
soil on degraded sites.

Within a decade, pioneer tree species may begin to take over the site. On the coast,
species such as alder, maple and aspen are pioneer species; in theinterior, pioneer species
of cottonwood, aspen, birch, lodgepole pine and interior Douglas-fir predominate. The
roots of these pioneer trees further stabilize the soil and help break up underlying rock as
they grow down in search of water. Some roots die, leaving hollow tunnels which allow
water and air to penetrate deeper into the lower soil horizons. This, in turn, permits more
rapid weathering of the parent material, releasing mineral nutrients to the plants above.

The pioneer species can dominate for 50 to 100 years, as invasive conifers, growing
slowly up through the shade of the pioneer tree species, begin to appear. Balsam (grand
fir, amabilisfir), pines (white pine, ponderosa pine), and coastal Douglas-fir slowly take
their place in the sunlight, eventually overtopping and outliving the pioneers. This stage
in the development of aforest can last for up to 500 years.

Though it is often hard to detect, the forest continues to develop, and if growth is not
interrupted by man or nature, eventually a climax species will become established. Unless
the environmental conditions change, the only thing that gets the better of these trees at
this point is old age. Though individuals die, the species continue to dominate the forest
landscape as new seedlings develop under the shade of the trees that seeded them.

Zonal succession is the adaptation of aforest across the landscape. An example would be
the different forests found as one travels from sea-level to a mountaintop on the coast.

Y ou could travel through the coastal Douglas-fir zone, the coastal western hemlock zone,
the mountain hemlock zone, then topping out at the alpine tundra zone. Similarly, in the
interior, traveling from a valley bottom up through secondary watersheds to again arrive
at the alpine.
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Nature keeps forests in various stages of succession by interrupting the process with
outbreaks of insects, disease and fire. People, likewise, disrupt succession through
harvesting and other management techniques. In some cases, we manipulate forests to
keep them at a particular stage of succession because we value the products that are
produced by stands at this stage.

The knowledge of forest succession providesinsight to management decisions. Activities
such as harvesting change the conditions within a stand or forest and influence the
species that can regenerate on the area. When aforest is cleared, it often takes a step
backward to an earlier stage in the succession process, though not necessarily to the
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beginning. For instance, on the coast, if a stand of hemlock is clearcut, the area may
move back to an earlier seral stage. Alder may dominate as a result of soil exposure. This
process can be short-circuited by planting the area with preferred species (like Douglas-
fir), suited to the cleared condition.

How Forests Are Classified

Based on our knowledge of how forests grow and devel op, we devise different
management techniques to meet our needs. Managing a forest must take into account a
number of factorsincluding owner objectives, the land base, its elevation, soil, water and
other resources. We have developed classification systems to help sort through all this
information in order to:

» determine the best management system for a particular forest

« identify those sites where we should focus our most intensive management
efforts to obtain the best results

» decide which treatments are appropriate to particular stands at a given point in
time.

For instance, the forestland base can be described according to its ability to produce
commercial wood in a set period of time. Such a system that rates forest siteswith a
productivity index (site index), is useful in setting priorities for forest management activi-
ties. Forests are also classified according to their growing stock—the species, age class,
height, number of trees per hectare (stocking), and extent to which they occupy aforest
site (crown closure). Thisisthe kind of inventory information found on forest cover maps
(see the chapter “Basic Inventory of Woodlands®). In addition to looking at individual
characteristics such as species and site, it is also important to look at forest systems.

Ecology is the science of relationships between organisms and their environments. The
ecological classification of forest lands makes it possible to predict preferred species tree
growth, as well as the potential impacts of activities such as harvesting or site preparation
on the forest system. Such classification helps resource managers to prescribe appropriate
management treatments for species growing under a variety of environmental conditions.

Of the 31 different coniferous tree species that grow in Canada, 23 grow commercially in
British Columbia. These include pines, larches, spruces, hemlocks, Douglasir, truefirs,
cedars, junipers, cypress and yew. An ecological classification system has been
developed to help sort out the variety of forest environments in which these grow, and to
provide aframework for planning forest management in the province. The classification
system is based on differences in vegetation (bio), soil (geo), and climate (climatic).
There are |3 zones in this biogeoclimatic ecosystem classification system. Most of the
zones are named for one or more of the dominant shade tolerant tree species they support
(e.g., interior cedar hemlock zone). They can be further defined by subzones and plant
associations. An example of typical forest site in the Kamloops Forest Regionis:

ICHmMmw?2

ICH isthe interior cedar hemlock zone
m moist
W warm

2 Shuswap
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Plants grow in associations with other plants according to the environmental conditions
that exist. This association ‘profile’ (type of plant mix), in conjunction with the soil
properties can be used to identify site characteristics such as soil moisture and nutrients.

The value of the system lies in the framework it provides for the collection and
classification of information that affects resource management strategies. The Ministry of
Forests has produced a variety of information to help field people recognize ecosystem
units on the ground, and develop management schemes for the treatment of these areas.
guidelines and Forest Practices Code guidebooks have been established for harvesting,
reforestation and stand tending systems. These materials are a good starting point for
woodland operators when planning the management strategy for their woodlands. For
more information, contact your local woodlot association, your local Ministry of Forests
office, or search the internet

How Forests Are Managed

Forest management involves a continuous cycle of activity. Asforests are cleared by
human and natural forces, they are re-established by natural seeding or planting. The new
stands are tended to enhance their growth rate and improve their quality. Silviculture
systems are designed to extract one crop while preparing the site and seedbed for the
next. Throughout the cycle, the forests are monitored and protected against insects, fire
and disease.

Forestry in British Columbia has developed around the principle of sustained yield which
isthe practice of harvesting timber at arate that is equal or less than the annual growth of
the operable forest. The pre-requisite to determining a sustainable harvest rate or
alowable annual cut (AAC) isaninventory of the timber
as well as growth models that can forecast its growth.
After consideration of any limitation to forest
management, such as reserves and non-productive areas,
asustainable harvest rate is calculated and consequently
an AAC set that recognise specific objectives of the forest
land manager.

While the sustained yield principle still acts as a baseline
for timber management in the province, a new broader
concept called sustainable forest management (SFM) is
emerging to replace the narrower focus of sustained yield.
Under SFM, forest management strives to manage and
sustain the full range of social economic and
environmental valuesinherent in aforest.

The growing and tending of forestsis called silviculture—'silvi’ for trees and * culture’
for cultivation. Basic silviculture activities include surveys (to assess naturally
regenerated and planted areas), planting and brushing.

Y ou will improve the growth and value of immature forests through treatments such as
conifer release, spacing, thinning, pruning and fertilization. These activities are discussed
more fully in the chapter “ Stand Tending Basics.”

But forest management is more than timber production. For the management of non-
timber resources one must know first what resource values are present and how the
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management of each will impact on the others. Compatible uses may be conducted in the
same area at the same time, or in the same area at different pointsin time (i.e., arotation
of uses). The standards set in the Forest Practices Code (FPC) guidebook series are

devel oped to minimize the environmental and social impacts of timber management.
Although private woodland owners not required to follow the FPC guidebooks, these
standards make good sense on your woodland also.

Managing For Non-timber Resources

For the small-scale woodland operator, aesthetics, recreation, range, wildlife and non-
timber products will likely be the major non-timber interests.

Recreation values may include the topographical, biological and cultural features that you
wish to protect and develop on your woodland. The choice and level (aswell as style!) of
recreational development islargely a personal matter. Many woodland owners are
interested in developing trails, viewing platforms or blinds for wildlife, or special
camping sites for family outings. The major timber-related concerns in maintaining or
devel oping the aesthetic and recreational potential of your areawill likely involve the
separation of harvesting
noise and visibility from
recreation trails or sites,
and the protection of
watersheds and soils. In
addition to the private
recreation values that you
may enhance, small-scale
woodland operations
often have the potential
for community recreation
development. Forestry
awareness, education and
demonstration are opportunities that some woodland operators are beginning to explore
with youth groups (such as Junior Forest Wardens) and others in their communities.
Local recreation organizations can be a good source of information to woodland
operators interested in developing the recreational potential of their woodlands.

The grazing of domestic livestock is an important forest land use in the interior of the
province, and range management is part of the mandate of the Ministry of Forests.
Special range land and forest management programs are in effect in a number of regions,
supported by the forest industry, government, cattlemen and other forestry and range
agencies. Re-seeding of clearcutsisafairly common practice to provide good quality
forage, and fireis used as a management tool to improve forage production in some
areas. Selective cutting practices are used to open dense stands for grazing.

Wildlife management is largely a practice of habitat management. It relies on an
understanding of the food, water and shelter needs of different wildlife species and the
options for manipulation of habitat to provide for these needs. Habitats can be
manipulated directly, through practices such as prescribed burning to stimulate
production of browse vegetation, or indirectly, through the modification of forest
practices, such as selection cutting.
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One of the early stepsin managing your area for wildlife will be to determine what types
of animals and birds might be using the woodland. To help you with this assessment,
regional habitat maps for some areas of the province are available from Ministry of
Water, Land and Air Protection. Using a ecosystem classification method, the maps
indicate the habitat typesin different areas, and their potential to support various wildlife
and bird species. Consult with the local office of the Ministry of Water, Land and Air
Protection to determine what species your woodland might support, and how you might
protect and enhance their habitats.

Once you have identified the wildlife potential of your area, you will need to determine
what forest management modifications will be necessary in order to accommodate both,
wildlife and timber production, on your woodland property. Most of the costs of
managing forests for wildlife will be in the form of reduced harvesting, with some direct
costs, such as prescribed burning or the seeding of logged areas and roadsides.

Asagenera rule, timber harvesting benefits wildlife species such as deer, quail and
rabbits that browse or seek shelter in low-growing plants, by opening stands to more
sunlight and stimulating the growth of shrubs and other understorey species. The
following table summarizes some of the positive and negative impacts of forestry
practices on wildlife populations.

Positive | mpacts

» logging creates early stages of plant succession, favourable to some species

» clearing for roads, etc. creates more forest ‘ edge effect’ that attracts many species
of birds and small mammals

» reforestation accelerates production of dense forest cover valuable as shelter

» fire prevention preserves wildlife habitat

»  new roads provide access to game

Negative | mpacts

» increased edge effect may allow more aggressive species (plant and animal) to
penetrate the forest

* logging removes habitat important to some species

e excessive runoff or soil compaction can create barren areas

* new road access and logging activities may disturb breeding ground or increase
hunting pressure on wildlife

» rapid reforestation closes out open area species

- fire control may reduce natural creation of game ranges

/ \ protection, watershed sensitivity
Y }L ’ ,
e listed as reference material in the appropriate chapters of this

FPC guidebooks and other
(/ % publications are available on subjects
rating, ground skidding, mule deer
habitat and other forest land activities.
Z[ “&WA
book More general forestry information is available from the Ministry of Forests and the
Canadian Forest Service (Pacific Forestry Centre, Victoria), the Small Woodlands

such as road building, streamside
Sk m‘/ s Many of these are referred to and
Program library and the library of the woodlot association near you.
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Safety in the Woodland

Managing a woodland can be an intense and time-consuming activity. It can also be very
dangerous. So, the first step in being safe is knowing that you are at risk and what you
can do to prevent accidents.

Part of safety is protecting yourself, and making sure that an effective wardrobe of
protective gear is readily available. Thereis no acceptable excuse for not being prepared.
Y our personal gear is asimportant as the hardware you use for ajob. Shown below are
the basic elements of the safe (and long-lived) woodland operator.

The practice of forestry takes place on alarge scale- even in ‘small-scale’ operations. It
uses powerful equipment and handles large and heavy objects that can easily harm or kill.
The active logging phases are the most dangerous activities you will encounter. If you
plan to be anywhere near a chainsaw, it is strongly advised that you read the ‘ Fallers' and
Buckers Handbook’ and ‘ Juvenile Spacing Manual’ produced by, and available from the
Workers Compensation Board (WCB). Take them with you into the woodland even
before you plan to cut. Owning a chainsaw does not make you a safe faller any more than
standing in your garage makes you a safe driver! Check out the trees in your stands and
look for some of the potential danger situations described. Think out the stepsinvolved in
felling specific trees and how you would handle different situations. The time cost is
small in terms of the life-saving pointers you may pickup. Be ready to learn—from others
with more experience, from special reference materials, and from your own experiences.
Know when to ask questions and when to ask for help.

Be aware of WBC regulations and how they apply to you, especidly if you are operating
asmall forestry business. Besides the potential for injury, not being properly prepared
can also result in large fines and legal implications.

Equipment is, of course, extremely important. Y ou know the old saying that you can cut
yourself just as easily on adull knife as on a sharp one. Take care of your equipment so
that it can take care of your needs, and so that you can depend on it. Learn what
maintenance is required, what you can do yourself and what is best left to professionals.
The Chainsaw — Use and Maintenance provides an excellent overview on everything
you should be aware of the care and filing of a chainsaw (see end of chapter for
reference).

Asimportant as knowing your equipment and how it works, is knowing your body, its
rhythms, its strengths and limitations. Pacing your work is often something that non-
professionals need to learn. Listen to your body and work with it. It's the only one you
have and it’ s worth taking care of. Operator fatigue is one of the major causes of
accidents—work or play. Know when to call it aday.

Included in your toolkit, should be areference on basic first aid and afirst aid kit. At
minimum, carry awhistle and a pressure bandage. Don’'t work alone. Y ou should know
first aid basics, such as how to stop bleeding and treat shock. Take the one-day
Occupation First Aid Level One course. It isasmall investment of time. Always let
someone know where you are going and when you expect to return and leave anote in
your vehicleif your plans change.

24 Managing Your Woodland



safety helmet

poots

steel {oes

safety pants

Safety is, in large part, a state of mind. Y our attitude and actions are of prime importance.
Be alert. Be prepared.

Be careful...and stick around for the second crop.
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Recommended References

Small Woodlands Program of BC
A comprehensive ‘ Small Woodlands Library’ is available on the web [fvwww.swp.bc.ca]

Canadian Forest Service
Pacific Forestry Centre
506 West Burnside Road
Victoria, BC, V8Z 1MS5, tel.: 250-363-0600, fax: 250-363-0775
[Imww. pfc.cfs.nrcan.ge.call
Publications on many forestry-related topics are available on request from the on-line
bookstore at [http://bookstore.cfs.nrcan.gc.ca]

Ministry of Forests
Brochures and Publications, FPC Guidebooks, Production Resources, 4th Floor —
722 Johnson Street, PO Box 9523, Stn. Prov. Gov., VictoriaBC V8W 9C2,
[Ivww.for.gov.bc.calhfd/pubs/Index.htm]

R.N. Green, et al., 1987. An Ecological Approach to Organizing Forests For Woodlot
Management — Lasqueti Island Pilot Sudy, Ministry of Forests

Ministry of Water, Land and Air Protection
Wildlife Habitat Handbooks for British Columbia

Workers Compensation Board,
Safety regulations and education material
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Measuring Direction

Y ou will need to master some skills in measuring direction and distance in order to carry
out an inventory of your woodland, but also to orient yourself and to locate featuresin
your woodland and plan your management activities.

A compass is used to determine the direction traveled and to locate your position or
featuresin your woodland through triangulation. If you have not yet purchased a
compass, one with amirrored lid that covers the compass face is recommended (forestry
grade, 2° precision). The hinged lid has a notch at the top that is useful for sighting
through when taking a bearing, and the mirror allows you to read the bearing while
sighting.

There are three parts to a compass. the magnetic ‘floating’ needle which is attracted to
the magnetic North Pole; the graduated, movable dial with which you read direction; and
the base plate with a hinged mirror, which is marked at the top centre (index marker
point) to sight targets on your survey line. A hand compass should be held with both
hands, and with arms outstretched in front of the body at eye level. This makes leveling
easier and sighting more accurate.

Using a Compass

Before you start using the compass, you should check the declination setting. Thisisthe
difference in degrees (°) longitude between magnetic North and true North. The
declination is set by turning the tiny screw on the movable dial of the compass face.

(Y our compass should have atiny screwdriver on
the end of a string that is attached to the bearing
plate.) Asyou turn the screw, you change the angle
between the orienting arrow and the meridian lines
etched on the glassinside the dial. This action ‘sets’
your compass for the areain which you are working,
so that you can use magnetic North as atrue North
reading.

The declination will vary according to the area of the
province you arein. In western Canada the magnetic
Northis generally East of true North, resultingin
your compass arrow pointing to the East side of the
North mark on your compass (e.g., 20°E).
Declination values are printed on topograpic maps
and sometimes on forestry plans. Be sure to check that your compass declination is
adjusted for the part of the province where your woodland is located. Also realise that the
magnetic pole is constantly on the move, so that there is a shift of the declination over
time (years). If you want to be sure you have the right value, get it for your areafrom the
website of the Geological Survey of Canada, National Geomagnetism Program:
[Ivww.geolab.nrcan.ge.calgeomag/e cgrf.htmil].

The direction recorded by a compassisread in terms of its position on a 360° circle,
called azimuth, (such as 150°) where North isregistered at 0° and 360°. The azimuth is
read in a clockwise direction starting from North at 0°, and moving through East at 90°,
South at 180° and West at 270°, ending back at the zero point (or 360°) of North.

30 Managing Your Woodland


www.geolab.nrcan.gc.ca/geomag/e_cgrf.html

There are two basic ways you will use a compass. One isto take the direction of travel
from amap, and is called a map bearing. The other isto take the direction of something
inafield in order to locate it on amap; thisis called afield bearing.

Following a Map Bearing

1.

Read the direction in which you wish to travel from the map (e.g., 30°) by measuring
the angle between the direction in which you wish to travel (aline drawn between
your starting point and desired end point) and the North line on the map. A
transparent protractor ruler works best for this task.

Rotate the movable dial on the compass face until this bearing is at the index marker
position on the top centre of the bearing plate.

Standing at your starting point, move the compass (and yourself - remembering how
to hold the compass!) to a position where the etched orienting arrow and the floating
needle are aligned.

Holding the compass at eye level, with the mirrored lid partly closed so as to reflect
the compass dial, move to the position where you can see that the magnetic needle
and the etched arrow are lined up. Without moving, look up through the sighting
notch on the mirrored lid and identify an object (such as atree or rock bluff or distant
hill) that marks your destination.

As you move toward this object, take sightings periodically to check that you are on
course (keep the orienting arrow and the floating needle aligned). Asyou get closeto
the object (the tree or rack bluff), sight through the compass to another reference
point beyond this one, to keep you on track as you travel.

Note: Keep metallic items well away from the compass while doing this!! (e.g., watches,
radios, cell phones can significantly influence the compass).

Taking a Field Bearing

1

Hold the compass at eye level, with the mirrored lid partly closed so asto reflect the
compass dial. Look up through the sighting notch on the mirrored lid and identify an
object (such as atree or rock or other recognisable feature) that marks your
destination.

Rotate the movable dial on the compass face until you can see that the magnetic
needle and the etched arrow are lined up.

Read the bearing at the index marker position on the top centre of the bearing plate.

Note: Keep the compass leve or the needle might hang up and give an incorrect reading!!
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Measuring Distance

Where two people are measuring distance, a 50 metre nylon, pre-streched line (often
called achain) isused. Thiswork can be also completed with one person by using a
hipchain, which consists of a spool of cotton thread and a metre counter. While you
travel with the hipchain through the bush, the biodegradable cotton thread is spooled out
and the distance covered recorded.

Using a Chain

In case of atwo person crew, the
first person (compass person)
follows a compass bearing while
pulling one end of the chain. At
regular intervals the compass
person stops, the lineis pulled
taut and the distance is measured.
The compass person marks this
point with a stick and flagging
tapein the ground. A station
number (total horizontal distance)
and line number iswritten on
flagging tape at eye level. The
second person follows the line to this point, tying more flagging tape to trees and bushes
(or other markers) to mark the line of travel, and the process of measuring and recording
the distance traveled continues.

Hoviyontal distance 26.5m

Using a Clinometer

When you are working in sloping terrain, the distance that you
travel on the ground must be converted to a horizontal distance to +and~

make it possible to record your path on amap. P et

The most commonly used device for measuring slopesisthe
clinometer, sometimes called a“ Suunto” after a popular brand of
clinometer. Inside the clinometer is awheel which turns freely, j'lg[‘at o0

except that it isweighted at the bottom to keep it stable no matter object \

\@/

whether the device is pointing up or down. On the edge of this -

wheel isadial marked in numbered scales, which you can see @
through asmall lens. !’;

Asyou look through the lens with one eye, keep your other eye

open and look past the clinometers side to the distant object you other /-~

are sighting on. Y our brain mixes these two pictures together. By scales ===

an optical illusion, you will see the line on the distant object and
as you do so you can read the slope % value from the right side of
the dial.
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How to Correct Slope Distance

Whenever you need to convert the actual measured slope distance (SD) into
horizontal distance (HD), you can use the following formula:

HD = COS (ARCTAN([slope %] * SD
The punch sequencein your calculator is:

1. enter the value of sope % times 0.01 (press =)
2. pressINV (2" F, or SHIFT)
3. pressTAN
4. pressCOS
5. multiply by SD
Example:
You measured a SD = 30.5m, slope % = 15%, what is your HD?
15* 0.01=0.15
pressINV or SHIFT
presstan = 8.53
press cos = 0.9889

*30.5= 30.16

o d W D PE

Your HD is30.2m.

It iseasier than it appears!!

Slope correction tables are also available that will give you HD for agiven
slope and measured slope distance.
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Recommended References

Small Woodlands Program of BC
A comprehensive ‘ Small Woodlands Library’ is available on the web [fvwww.swp.bc.ca]

Canadian Forest Service
Pacific Forestry Centre
506 West Burnside Road
Victoria, BC, V8Z 1M5, tel.: 250-363-0600, fax: 250-363-0775
[Imww. pfc.cfs.nrcan.ge.call
Publications on many forestry-related topics are available on request from the on-line
bookstore at [http://bookstore.cfs.nrcan.gc.ca]

Geological Survey of Canada
National Geomagnetism Program
#7 Observatory Crescent
Ottawa, Ontario, K1A 0Y 3Canada
tel.: 613-837-4241, fax. 613-824-9803
[Ivww.geolab.nrcan.ge.calgeomag]|

Tahltan Tribal Council, 1992, Forest Surveying & Mapping

Equipment Suppliers:

Frederick Goertz Ltd.
314 East 5th Ave.
Vancouver, BC, V5T 1H4
tel.: 604-871-9066, fax: 604-871-9067

Deakin Equipment Ltd.
1361 Powell St.
Vancouver, BC
tel.: 604-253-2683 or 1-800-663-3735, fax: 604-253-4639 or 1-800-634-8388

Canadian Forestry Equipment/ Neville Crosby Industries
445 Terminal Ave.
Vancouver, BC, V6A 2L7
tel.: 604-662-7272 or 877-233-2255, fax: 604-662-8133

Industry Reproduction Ltd.
1-610 Richard Rd.
Prince George, BC, V2K 4L3
tel.: 250-562-2185 or 1-800-663-6843, fax: 250-562-2911
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Why Do 1 Need an Inventory?

In order to manage aforest it isimportant to know its character, the forest cover, the
plants and animals it supports, their age, location, and condition, and the form and
capability of the land itself. The purpose of an inventory is to acquaint you with the
character of your woodland and help you to plan how best to protect, manage and use it.
An inventory of your woodland is fundamental to determine a sustainable harvest of your
forest products. Without it you will be not able to do sustainable forest management.

Aninventory must be seen as along-term investment; it can be considered valid for up to
20 years provided it is updated regularly to account for growth, harvesting and other
management activities. It also acts as an important record of the state of your woodland
and a basis for measuring and monitoring changes over time. With more sophisticated
yield calculation programs becoming available, it is possible to determine the long-term
impacts of various management regimes such as enhanced silviculture, forest health
management and commercial thinning.

What Is a Forest Inventory?

Aninventory isalist of itemsthat exist on your property. A forest inventory collects
information on the land characteristics, forest cover, plants, animals, trees and other
resource values (water, scenic, range) in aforest area. It will help you to determine what
is physically possible and financially realistic in managing your woodland property. Y ou
will use the forest inventory to set your management goals, develop your Forest
Management Plan, and schedule your on-the-ground forestry operations.

Normally, you would start with atimber inventory and eventually combine it with a
vegetation/ecosite classification and stream/lake/wetland inventory.

An inventory of other non-timber resources can also be helpful, since the knowledge of
thisinformation will influence your managagement plan, what areas you want to protect
(i.e., riparian zones, archaeological sites, eagle nests) or what kind of management you
will apply (i.e., thinning along arecreation trail, avoiding road construction over a
limestone cave). Y ou might be interested in discovering options for personal pleasure,
such as camping, hiking, fishing and hunting as well as business opportunities such as
trapping, cone collection, or the production of salal, ferns or holly for local florists.

Much initial information on non-timber resources such as fisheries, wildlife or recreation
can be obtained from resource agencies or stakeholder groups. For instance, provincial
agencies as well as the Federal Department of Fisheries and Oceans can provide you with
fisheries maps and local information. Contact your local naturalist society and stream
enhancement organization to learn more about the area.

Though the same type of information is needed for each of these purposes, the level of
detail and precision of the information required is quite different. For example, to define
your personal goals for the woodland, you just need a‘sense’ of what’s out there, while
to develop a Forest Management Plan you need to know such things as: when the
different stands will be ready for cutting, what stand tending operations will be necessary
in the meantime, which stands are infected with insects or diseases, and where water is
available in case of fire. To schedule the forestry operations for specific management
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areas on the woodland, you need even more detailed and precise information.
The following information in this chapter shows you how to do your timber inventory.

Where to Start?

Y ou need a map from your woodland. At the most basic level a simple sketch map of
your property will suffice to get you started by showing the general layout and where the
various features of your land and forest are located. However, getting hold of a proper
map at an appropriate scale will provide you with more accurate and more
comprehensive interaction about your land. In British Columbia maps are available for
most of the province and can be obtained from various sources, including municipal or
regional offices and government resource management agencies (e.g., agriculture,
forestry, environment). In addition, useful websites and a private map distributor are
listed in Recommended References at the end of the chapter.

Map (and air photo) scales appear in the form of aratio. This ratio tells you how
distances on the map relate to distances on the ground. A map scale ratio of 1:5000
indicates that one unit on the map equals 5000 of the same units on the ground (e.g., 1 cm
on the map equals 5000 cm, or 50 m on the ground). The smaller the second number, the
larger the map scale. Try to get amap with afairly large scale (1:5000 is suggested).
Obtain the most recent versions possible.

Forest Cover Maps

In BC, most land (both private and Crown) has already been stratified and mapped
according to forest ‘types’ or groupings of stands that are similar in species, heights and
stocking. These maps are called forest cover maps, and can be viewed and/or obtained at
BC Ministry of Forests offices. A lot of information is coded into aforest cover map and
it can look quite intimidating to the inexperienced eye. However, each map comes with
an extensive legend to help interpret the symbols. Although these maps are not detailed
enough to provide al the information required for your management planning (their scale
is 1:20 000), they provide a good starting point in getting to know your forested land.

Each polygon (area of similar vegetation characteristics) on the map shows a‘ polygon
number’ and forest cover codes. The following figure shows the various codes that are
used on forest cover maps.

Your local forest district office maintains a database (FIP file) with quite detailed
information for each polygon. It could be possible that you can get a print out of those
polygons covering your woodland.
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Sample forest cover map

AGE CLASS HEIGHT CLASS CROWN CLOSURE
CLASS
CODE LIMITS CODE LIMITS CODE LIMITS
(vears) (m) (%)
1 1-20 1 0.1-10.4 0 0-5
2 21-40 2 10.5- 1 6-15
3 41-60 3 195- 2 16-25
4 61-80 4 285- 3 26-35
5 81-100 5 375- 4 36-45
6 101- 120 6 46.5 - 5 46-55
7 121 - 140 7 55.5- 6 56-65
8 141 - 250 8 64.5 + 7 66-75
9 250 + 8 76-85
9 86-95
STOCKING CLASS SITE INDEX 10 96-100
CODE APPLIESto | All Sl are shown to the nearest
0 all immature meter, referenced at 50 years
1-4 al mature Breast Height Age
FOREST COVER
LABEL EXAMPLE:
21 Polygon No.
H(CF) Species
Composition
4209-11 4 Age Class
2 Height Class
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Air Photos

The next information source you need are airphotos. Most areas of the province have
been covered by flight lines and have been photographed. It is very likely that your land
base has been included and that recent photographs are available. You’'ll receive them on
photographic paper, just like aregular photograph (only larger).

Note: Although most of
the province has been
covered, some areas may
not be available.

Y ou will need the largest
scale possible to provide
you with the most
detailed representation of
your land. Air photos are
normally at 1:15 000 but
can be blown up (i.e, to
1:10 000). When you
order (ask your local
Government Agent),
request the largest size
available. Also, make sure
you order a stereoscopic
pair of air photos (two
overlapping photosin
sequence on the same
flight line), showing your
woodland in the
overlapping area.

What Kind of Information Do | Need?

Depending on the type of inventory, your interest and your objectives for the
management of the woodland you want to design your inventory survey to collect just the
information you need. If you sample very few areas with lots of datayou might end up
with very unreliable information, because you did not cover the woodland and you
missed the variation in the forest. It is, therefore, better to keep the required plot data
brief and have sufficient sample areas (inventory plots).

For the inventory of the timber there are a minimum data requirementsin order to be able
to calculate a sustainable harvest rate or annual allowable cut (AAC). Additionally, you
can add your own checklist of desired data. In any case, once you started, you should
stick to the format for the entire inventory survey.

The following description of the timber inventory procedure in this guide is very basic
and will be sufficient for small, uniform woodlands. A description of how to deal with a
variety of situationsislaid out in the Ministry of Forests publication Woodlot Licence
Inventory Manual or even more in depth in the publication of the Resources Inventory
Committee Ground Sampling Procedures.
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The inventory survey will lead you on a pre-determined
course through your woodland with stopsin intervals.
Those stops are called sample plots and you will
measure trees and record other information. The data
from those plots will later be extrapolated to represent
the forest polygon they landed in.

Besides measuring trees you should record the following
information for each forest polygon to the best of your
ability:

*  gpecies composition, to nearest 5 percent

* average stand height in metres, to nearest 0.1 metre
e crown closurein percent

» dopein percent, most severe slope to apoint 15

metre from the plot centre
» dispersed NP (non-productive area) in percent for the entire polygon
e stand structure:
a) one, two, or multi-layered (> 10 metre height and > 40 years age difference)
b) even or uneven aged
» terrain (even, rolling gullied, broken)
» doperangein percent for polygon or area around plot
e aspectin degree
e soil depth in cm and coarse fragments in percent
» soil texture and humus form
e brush severity
» forest hedth
o lakes, streams and wetlands
e other resource values
e limitations to management
e slitable harvesting methods
e suitable silviculture systems
* recommended treatments.

How Do I Plan My Inventory?

Start with your maps and airphotos. On sheets of overhead transparency you can trace out
areas of different forest cover, water or rock out crops, fields, building and range land.
You'll notice that it's not easy to pick out the different forest polygons on an air photo.
Using a pocket stereoscope you can get a 3D perspective, which makes the task
somewhat easier.

The biggest challenge is to transfer your polygon sketch from your photo onto your
woodland map. This can be difficult because 1) the air photos have a different scale than
the map that you are using and 2) air photos are distorted through the variation of the
ground elevation and the nature of the photographic lens. Y ou can try to experiment with
the enlargement and reduction feature of a copy machine until your sketch on the
transparency over-lays approximately the map (use roads and streams for alignment).

If you are not satisfied with the results, or you if you want to start with a proper 1:5000
woodland map, you should have aforest mapping company prepare a map for you. In any
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case you should end up with a map of your woodland, showing forest cover polygons,
that are numbered in sequence. Y ou also need to know the area in hectares of each
polygon. A dot grid, that you can get from aforestry supply store will help to measure (or
count) the area of each polygon. Make sure the total area of al polygons equals the area
of your woodland.

Where Should | Put The Inventory Plots?

The next step is to determine how many sample plots you need and where they should be
located. For determining plot locations, a plot grid can be used that is designed so that
each grid line is 100 meters apart on a 1:5000 scale. The intersection of two lines will
represent a plot location.

Overlay the field map with the clear plot grid and line it up with the cardinal compass
directions (i.e., North, South, East and West). Transfer the plot locations with a 1 plot/ha
density onto the map with alead pencil first. Check to see that every polygon has the
appropriate number of plotsfor its polygon size (see table below) and remove surplus
plotsin a systematic manner (every second, every third plot, etc.). If plotsfall onto
polygon boundaries they can be moved in cardinal directionsin increments of 50 metres.
A buffer of at least 30 metres from the edge of the polygon boundary must be maintained
to prevent sampling transition zones. Avoid clumping plots; the ideais to have good
coverage over the polygon.

Complete the field map by drafting the base line if required, and connecting the plots
with traverse lines. Mark your tie points and tie lines, including the point of
commencement (P.O.C.) and the plot numbers. Points of commencement are locations
that can be identified on the map and in the field; they are generally the start of your
traverse and will help you and other people to follow your lines.

In small areas, generally there will be enough features (e.g., road junctions, creek
junctions, bridges) where you can tie your traverse line to. These features are called tie
points. Tie points are locations that are identifiable on the map as well asin the field and
which are used to locate your traverse lines and plots. In these small areas, your traverse
line can zigzag and every second line should be tied into one of these tie points.
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The example above shows alayout of traverse lines and plots on awoodland map. Please
note that plot No. 4 falls onto a polygon boundary and needs to be moved along the
traverse line to be within a polygon. This correction should be completed before going
into the field.

How Many Inventory Plots Are Needed?

All polygons need to be visited on atraverse line to record estimated stand data, but not
all polygons need to have plots established. The effect of small polygons on the harvest
level is comparably small, so that the systematic sampling requirement will be waived for
polygons smaller than 1 hectare. Although polygon delineation of the woodlot map is
generally very detailed, it is expected that there will only be afew small polygons.

Polygon Area Plotsper hectare Procedure
smaller than 1 ha Walk-through Traverse through polygon and record stand and site
data. Measure age and height from 2 representative
top height trees
from 1 hato 4 ha 1 plot per ha Traverse through polygon and record stand and site

data. Measure age and height from 1 top height tree
per plot with a minimum of 2 top height trees per

polygon
more than 4 ha 4 plotsfor thefirst ~ Traverse through polygon and record stand and site
4haand 1 plot per  data. Measure age and height from 1 top height tree

4 ha thereafter per plot

While traversing the polygon, you should observe the stand characteristics and try to
estimate attributes such as crown closure and average stand height as an average for the
polygon. Even if you do not have to complete an inventory plot (polygon <1 ha), there are
mandatory records of data that need to be completed before leaving the polygon. These
estimates also have to be completed if you establish anumber of plotsin a polygon, since
thisinformation will not be collected with the tree measurements in the plot.

What Equipment is Required

The timber inventory can be conducted with one or two persons. The following
equipment list is sufficient for a one person inventory. For orientation and measuring
traverse distances you need a forestry grade compass (accurate to 2 degrees and with
adjustable declination) and a hipchain (meter box with spool of cotton thread) or nylon
chain (50 or 100 m measuring chain).

A clinometer allows you to measure slope percent, which is also needed to convert slope
distances to horizontal distance (as per map) and to measure tree heights. With an 16 inch
increment borer you will be able to drill and measure the ages of most of the second
growth trees. A diameter tape enables you to accurately determine the diameter of trees at
breast height. A tape measure (50 m) or long logger’ s tape will help to determine
accurate distances for the tree height measurements.

To determine the plot radius you need a plot cord, 5.64 mlong (100 m? plot). Finally,
you will need afield book, a calculator with sine functions, a small ruler, some water
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proof notepaper, field cards, and lead pencils to record the data. If you use a surveyor’s
vest you can carry all equipment within reach and work comfortably.

Measuring Inventory Plots

From the field map and air photos, find the tie point on the ground and mark it with
flagging tape. The traverse line should be marked with flagging tape (i.e., blue) at intervals
of about 15 m or lessif necessary (so you or someone else can find his way to the plot
later). Mark the plot center with a plot center stake, and flagging tape (i.e., orange and
blue). Make sure to mark the plot number, polygon number, and the date on the flagging,
or if you want it to be more permanent, on a metal tag. Proceed with the plot measurement
of the tree data.

The sampling procedure of the inventory o
plot uses either variable-radius plots /@ """" -~
(with prism) or fixed radius plots (with e O N
plot cord). Once selected, the plot type e AN
and size will be maintained throughout out

the polygon. Individuals using variable Q
radius plots have to be familiar with the {/
use of prisms or the use of arelascope. !
For a detailed description of the sampling \
procedures of variable radius plots, \
please refer to the Provincial Cruising \

\
O \ {adiﬁ \® Out
1% |

O Plot ‘centre stake :

!
o O O
/
/
Manual. gat N

Thereis only one size of fixed radius T //@ Out
plots to be used (5.64 m radius, 100 n?). &) 5;”

The fixed radius plots are easier to “
implement in the field, especially for FIXEDp RADIUS PLOT
individuals, not familiar with operational

cruising procedures. The variable radius plots are probably somewhat faster and yield
instant stand information. In any case, the required inventory data obtained will be
similar.

In circular, fixed area plots, the plot boundary is defined by making a ‘ radial sweep’ with
the plot cord, as shown on the diagram. Slope corrections must be made for ground in
excess of 10%. A treeiscounted ‘in’ the plot if more than half of its diameter (DBH) is
within the plot radius.
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How to Correct Slope Distance

Whenever you need to convert the actual measured slope distance (SD) into
horizontal distance (HD), you can use the following formula:

HD = COS (ARCTAN[slope %] * SD
The punch sequencein your calculator is:

1. enter the value of slope % times 0.01
2. pressINV (2™ F, or SHIFT)
3. pressTAN
4. press COS
5. multiply by SD
Example:
You measured a SD = 30.5m, slope % = 15%, what is your HD?
15* 0.01=0.15
pressINV or SHIFT
presstan = 8.53
press cos = 0.9889

*30.5= 30.16

g & w D PE

Your HD is30.2m.

It iseasier than it appears!!

Slope correction tables are also available that will give you HD for agiven slope and
measured slope distance.
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Measuring Tree Diameter

The most accurate way to measure tree diameter isto use a diameter tape. Thisis a metal
tape similar to a carpenter’ s tape with a hook on the end that can be fixed in the tree bark.
The tape is wrapped around the
circumference of the tree at breast
height (1.3 m high side of the slope)
and the tree diameter (DBH) isread
directly off the scale to the nearest
tenth of a centimetre. If you develop
an eye for estimating the DBH, you
can try to speed up your routine, but
keep testing yourself occasionally.
Record the diameter class of all
merchantable live/dead,

2 standing/fallen trees equal to or greater
than 12.5 cm DBH. A tree with rot has to be more than 50 % solid in order to be
merchantable. The diameter classesarein 5 cm intervals, beginning with 12.5 cm.

Measuring Tree Age

The age of atop height tree is usually determined by boring with an increment borer, a
type of auger. When bored into the centre of atree, it takes asmall core sample of the
tree’ s growth rings that can be removed with an extractor and counted. It isimportant to
bore across all the annual growth rings and reach the centre of the tree in order to
correctly establish the tree’ s age at
breast height. The very centre, or pith
of thetreeisusually a darker colour
and different texture than the rest of
the wood, so you can tell whether or
not it has been reached.

Increment cores are usually bored at
breast height (DBH) on thetree,
which means that you must add to the
number of rings counted in the core
sample, the number of yearsit took
the tree to grow to the height at which
the sample was bored. This correction
will vary by tree species and site class. Site index tables or computer programs let you
calculate the total age and site index, based on your measured values: breast height age
and height.
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What isa Top Height Tree?

The officia definition of top height is “the average height of the 100 largest-diameter
trees per hectare.” For purposes of your timber inventory, the top height tree is defined as
the largest diameter “suitable” treein a 100 m? (5.64 m radius) plot.

The main purpose of top height tree samplesisto determine the site index and the age of
a stand. The number of top height trees to be sampled in a polygon is specified in the
previoustable. Y ou need to sample at least two trees for height and age per polygon as
top height trees.

If a“suitable” tree does not exist in the plot, then the nearest suitable tree to the plot
center will be selected.

Suitable trees are;

» of theleading tree species

e dominant or codominant tree (see definition in Glossary)
e standing and live

« without damage that significantly affects height growth
e not suppressed

* not aveteran tree.

Free of mgjor forks or crooks; dead tops are acceptable only in exceptional circumstances
(e.g., al treesin amature cedar stand have dead tops).

If the leading species cannot be accurately assessed, it may be necessary to collect top
height data on several speciesin order to ensure that at the end of the inventory survey
the correct species was selected for top height measurement.

Measuring Tree Height

Top height tree measurements are done with the clinometer, which allows you to measure
the slope percent to the top and bottom (at breast height) of the tree. When those two
measurements are combined with the distance to the tree, you can work out its height. To
use the clinometer:

» locate a spot (preferably uphill) from which you can see both the top and bottom
of the tree

« hold the clinometer to your right eye to read the values from the internal scale

» look at the target tree with your left eye

» tilt the clinometer so you can see the top of the tree and read the right side of the
scale (in %); record the reading on your plot card under ‘top height tree details

» tilt theinstrument to the base of the tree (at breast height), and record the reading

* measure the horizontal distance to the base of the tree and record the
measurement on your plot card

» plug the values into the formula (see table below) to determine tree height.

Although you don’t need to do the math out in the field, you should record your best

estimate of average stand height at each plot. If there isawide variety of tree sizes,
record the range of sizes and plot the information showing the percentage in each size.

46 Managing Your Woodland



Formula for Tree Height Calculation

Tree height = (TT + TBH) xHD x .0l + .3 m*

Where: TT = Tree top reading (%)
TBH = Tree reading at breast height (%)**
HD = Horizontal distance from tree (slope corrected)

* 1.3 mis the height at DBH where you took your ‘bottom shot.’

**Bottom readings are usually a negative number expressed as a percent;
ignore the negative sign and just add the bottom percent to the top
percent. Where you're looking uphill for your shots and both percent
readings are positive, SUBTRACT the tree bottom percent reading from
the tree top percent reading.

THE (1T + TBH)XHDX .01 + 1.3
(22 441) X 40X 0i 413
z zb-s'n

TH 265m

Han’,om‘ai Distance #m

Field Cards

The plot information can be recorded on timber inventory plot cards, which you can copy
from the plot card templates at the end of this chapter. Here is an example of completed

plot card.
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Compiling Your Timber Inventory

After completing the field sampling for the timber inventory, it is necessary to organize
the information and to compile the data. The following steps have to be completed in this
order:

update your maps with field information

determine which plot belongs to which polygon

determine species composition in each polygon

get site index for top height trees

average the age and site index

average the crown closure, dispersed non-productive area, etc.
create stand attribute table for all polygons.

Updating the Maps

Thefirst step after completing the field work isto update your maps from the field notes
in order to record changes of plot or survey line locations and any polygon boundary
corrections. All additional information such as new streams, swamps, steep or unstable
terrain, unigue features should be entered soon after returning from the field since many
details will be fresh in your memory. Even if the mapswill be updated electronically, itis
good to summarize al new information first on a single paper copy. During the
compilation process, you can then refer to this base map and confirm plot locations,
timber types and terrain data, for example.

Organizing the Plot Cards

The next step will be to group the field cards according to polygons and to establish a
reference list that shows which plots are in which polygons. The order of the polygon
numbers should be ascending; this will be maintained throughout the entire compilation.

Check if the plot density requirement is achieved and the information on the field cardsis
complete. The height measurements should be computed for total tree agesif this has not
already been done in the field.

Compiling the Data

The compilation will be completed for each polygon separately. The first stepisto
determine the species composition by basal area.

Species Composition

If variable radius plots were recorded (prism or relascope), the calculation is quite
simple. For each tree recorded on the card, take the particular basal areafactor (BAF) and
add all BAFs of the same species of all plotsin one polygon. Divide the sum by the
number of plots sampled in this polygon or layer to derive at the basal area (BA in m%ha)
of aparticular speciesin this polygon. Divide the BA of a particular species by the total
BA of all species of al plotsin apolygon and multiply with 100 to derive at the
percentage of a particular species. Repeat this step for each species.
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If fixed radius plots were used, the basal area of each counted tree has to be calculated
with the following formula:
BA(tree) = Tt* (DBH/2 * 0.01)? units are m”ha

The following table shows the relationship between the diameter and the basal areaof a
tree at diameter class mid point. For simplicity, every tree counted in a particular
diameter class will be calculated with the diameter at class mid point.

DBH Area (m?) DBH Area (m?) DBH Area (m?)
15 0.018 45 0.159 75 0.442
20 0.031 50 0.196 80 0.503
25 0.049 55 0.238 85 0.567
30 0.071 60 0.283 90 0.636
35 0.096 65 0.332 95 0.709
40 0.126 70 0.385 100 0.785

The BA(tree) of all trees of the same species from all plots of the same polygon are to be
added together and divided by the total BA(tree) of al trees of al plots. Multiply by 100
in order to derive at the percentage of a particular tree species. If thisis completed for all
counted tree species in a polygon, the species composition has to add up to 100%.

Following is an example of a species composition and forest cover |abel:
Fd65 Hw20 Cw12 Dr3 FH(C)

Top Height (Sitelndex) Tree

The site index will be determined from the dominant and codominant top height trees of
the leading species in a polygon. For each relevant top height tree, look up the site index
in the corresponding site index table (Ste Index Curves and Tables, 1991, MoF).

The breast height age helped to determine the site index value. To get the total age of a
top height tree, the yearsto breast height have to be added to the sampled breast height
age. The site index tables also show the years to breast height for the various species and
siteindices.

Build the average of the age and site index values of the relevant top height treesin a
polygon to derive at the age and site index for this polygon. If the leading species of a
stand is different from those provided in the site index tables, it is possible to substitute
some species using the following list:

e Yc with Cw
e Hm with Hw
* Bg with Ba
e Mb with Act

Crown Closure and Dispersed Non-Productive Area

The crown closure and dispersed non-productive area (NP) estimates are to be averaged
for each polygon. Crown closure and dispersed NP are important values that affect the
calculated growth and yield of each polygon. The crown closure percent is the amount of
sky, that is obscured by tree cover, if you are within the forest looking up. Dispersed NP
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are those swamps, rock out crops and and other spots that are not suitable for growing
trees within a polygon. If an NP area shows up on the map and can be netted out by
measuring the size, it will not be counted as dispersed NP.

Completing the Stand Attribute Table

After compiling all polygon data, the stand attribute table is to be completed for each

polygon.

I = IV I O I I N P I I
poly# | OPerale el wr [STE s ol SlelSlelS]lselelals
AREA (ha) INDEX = o = o = o = g = ° | » =

n n n n () @)
1 16.44 60 | 208| 208 | Fd| 97 | Mb| 3 5| 3
3 1.00 25 | 91| 219 | Fd| 90| cw| 5 | Hw]| 5 20 | 10
4 0.69 51 | 231| 257 | Fd | 50 | Hw| 40 | cw] 10 70| 5
5 1.21 40 165 215 [ Fd| 95| PI | 5 90 | 10
6 2.93 25 | 88| 211 | Fd ]| 90| cw| 10 20| 5
7 4.84 59 | 133] 136 | Fd| 95| cw]| 5 40| 5
8 5.30 36 | 140]| 215 | Fd| 95| PI | 5 90 | 10
9 5.42 57 | 221 | 228 | Fd | 100 68 | 10
10 2.44 60 | 182| 185 | Fd| 95| PI | 5 70 | 10
12 1.29 59 | 29.7| 294 | Fd | 95 | cw Hw| 2 60| 3

13 2.48 63 | 21.3]| 206 | Fd| 98 | cw]| 2 80
14 0.81 25 | 88| 180 |Hw| 70| cw| 20| Fd | 10 50| 5
16 18.79 63 | 21.3]| 206 | Fd| 98 | cw]| 2 75| 5
17 5.14 47 | 156 | 186 |Hw| 50 | Ccw| 25| Fd | 25 60 | 10

Total 68.78

Completing the Stand Data Table

If optional data were collected during the inventory sampling, one table for each polygon
can be prepared. Thisway areference record exists which will help in future planning
and presentation. The inventory data can be projected every five years to reflect the stand
growth and devel opment.

ID STAND DESCRIPTION Record 2
e @ ] © ©
2 58 g S o $ o 2
2 4 °
Stand | Area Tree Species Age | Height | dbh o Ry < 5 £ s $E < s
Composition c o ° 4 @ S [ w0 = S
H FAC) @ = > g £ g
o o o
S _\:‘: # o = 14
No. ha Spec. % yrs m cm % m2/ha Total m3/ha ha m3 m3/halyr yrs
2 2.17 Fd 45 74 32.0 35.1 65 30.6 46.9 263 536 2.17 1163 7.7 120
Forest Parcel Cw 45  |Notes
W 2000/C Pw
Working Group Mb 5 Light thinning from below, Fd regen present, retain Cw wildlife trees
|
Year of Survey
1998
Site Type CWHxm 01 Slope (%) 6 Soil Depth (cm) 100 Brush M-H
Elevation (m) 61 Soil Texture LS Coarse Frag.(%) 30 Silvi. System GS
Aspect (°) 75 Humus Type Moder Comp. Hazards M Harv. Method S,GC, H

* Silviculture Systems: Clearcut (CC), Patch Clearcut (PCC), Shelterwood (SW), Group Selection (GS), Single Tree Selection (STS)
** Harvesting Systems: Highlead (HL), Groundlead (Gc), Skidder, Harvester (S), Horse (H)

50 Managing Your Woodland




Calculating Your Harvest Level

The oper ational area of each polygon has to be calculated for the harvest level
calculation in order to include only those areas which are productive and can be
realistically managed. This procedureis called net-down and you should try to consider
any present and future limitations to your operations.

Common factors that can be measured on a map and netted out per polygon are: riparian
reserve zones and other reserves, swamps, lakes, roads and right-of ways, unstable
terrain, hydro lines, gravel pits, inaccessible portions of the woodland. If there are areas
to be reserved in the future that are can not yet located, it is possible to apply a general
net down factor during the harvest level calculation.

Total Areal Opera_bl(_e Inc_)pt_ar. Areal Lakes & Riparian Road/
Poly # (ha) Area within | within WLL| Wetlands | Reserves Right of Comments or Class
WLL (ha) (ha) (ha) (ha) Way (ha)
12 5.5 5.5 0.0 Fd on poor ridgetop stand
22 7.4 6.1 1.3 1.1 0.2 thriving young Fd stand: fish in wetland
35 4.3 3.8 0.5 0.5 Fd at CT age; little root rot
36 1.3 1.3 0.0 marginal Dr stand, wet
37 7.5 7.2 0.3 0.3 healthy mixed stand, wet
38 31.4 30.3 1.1 1.1 Fd at CT age; heavy root rot
39 6.9 0.0 6.9 6.9 W1 wetland, creeks, elk, deer
40 1.3 0.0 1.3 1.3 W2 Hardhack swamp
41 1.3 0.0 1.3 1.3 W2 Swampy, deep pools
42 2.5 1.3 1.2 1.2 essentially wetland, immature Dr
43 1.8 1.6 0.2 0.2 Fd at CT age; little root rot
44 8.8 8.8 0.0 Fd on poor site, high brush (salal)
80.0 65.9 14.1 9.5 4.4 0.2

The completed stand attribute table contains all necessary data needed for the harvest
level calculation.

At this point you should seriously consider seeking professional advice to run your
harvest level calculation. There are alot of other variables and woodland characteristics
to be considered to create arealistic model of the growth and yield rate of your
woodland.

However, since you have come this far you might want to giveit atry and do your own
test run. The best tool currently available to compute a harvest level of asmall-scale
woodland is the Woodlot program. The program is public domain, sponsored by the
Ministry of Forests, and can be downloaded from the following website:
http://www.enfor.com/software/woodl ot/index.htm.

There are two ways to enter the data into the Woodlot program:

Manually key-in into the data screen or import a table from a spreadsheet. The latter
method istime saving, especialy if the datais already entered on a spread sheet. On the
other hand, the program would not recognize all possible errors, so that locating the error
can become a frustrating exercise. For the novice program user, it is recommended that
the data entry screen of the Woodl ot program be used.
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&, Polygon Data - C:\Program Files\W oodlot2bwitest?_lot [_ =] x|
File Polygon  Yield  Wiew

— Polpgon Data - Common — Silviculture System
tapsheet - Palygortf Met drea (ha] Hosd Met & & Clearcut
Add 4 ||15:-l ||:|-|:I " Partial Cut
Rename ggg%:j g%g IEME_ I@M ) Commerical Thin
Delete |04 24 125 [0] ~Yield Type

—— " 1|9803nd 335 Ltilization [dbhl F.1.2. Existing Management  Harvest
Undel. ggggnj ggg 175 = |E 'I INaluraI-‘JD‘r’P v||122 Yiew gxisting|
" Owhership Future Managemment Harvest
9803nd 398 g
3N03nd 477 =| |Crown =] || |Managed-TiPsY =] [122 W [ Tme |

—Matural - WOvP Specific Data———————————— ~ Managed - TIPSY Specific Data
Isu't_':]'nde” |S1”2t°5” L |53|'|;‘ Eu'ght IE_;; Cos || Dersity (s/ha) [1600 Si(bh) Age[125 parifis
PSYU WAF Stock Class || @ Thin [S/ha) [1200 |Planted =] oeFz|s
[112 [1.00 o =l
YDYP Species - 47 loaded Percent TIPSY Species - 13 lnaded Percent Sl S| Height
FD  [Fir-Douglas ~|[s0 ® || [F0 [Doudlas fir =][too [1a o
L Larch xlj20 I - Mone - =|[o
- None - hafilt = - None - il
- None - rljo i - Mone - I | W
- None - xljo = - None - xljo
- None - =jjo M
“rou must add a Folygon befare you can modify or add any data. To add a polygon. press the <+ button 3
in the polpgon data window, or use the Paolygon Command. Enter new mapzheet and polygon numbers in the
pop up window. se up to 8 characters for mapzheet and 4 characters for the polygon #. The model wil ;I

For more background information, consult the manual for the Woodlot program, which is
also available on the Enfor website.

52 Managing Your Woodland




VOL.
(mha)
HEIGHT
(BH)

DATE

‘SININIVIHL
[¢E[LET [or!-]

DIST.

AVER.

O REGEN
HEIGHT

HORIZ.

BA
%

‘SWALSAS
UNLTINJATUS

m’ha
SLOPE

SURVEYOR
LAVER
[©__BOTTOM
DIST.

“SQOHLIN
ONILSIAHVH
J1aviins

Height Calculation

TOTAL | SLOPE

~INIWIOVNVIN
OJ SNOILVLIWA

POLYGON

60
BOT.
SHOT

cm | O TOP

‘SANVA
J0HNOIH HIHLO

TOP
SHOT

PLOT No.

'S3IQ08 HALVM

[ DBH Limit
BH

LINE No.

45

BH AGE {YEARS to

‘HLTV3H 183404

TYNOLLIO SINIWNOD

40

HOIH O WNIaIw 0 Mol 0O N O

[ BAF
DBH CLASS
S1.50

HSMNYE

SNANNH | JHNLX3L

(%) SINFWDVHL 3SHvVOD | “(wo) HLd3a

35
AGE

HOS

LOCATION

| XYW | ‘NIA

() 103dsv | (%) JONVH 3d07S

Naxodg O asnne o ONITIod 0O N3Ad O

CROWN | TOTAL
CLASS

[ FLOT FACTOR

NIvHH3L

TYNOLLJO NOILYIWHOJINI TVYNOLLIgaV

25
DBH

J3IBVNIAINN O GIBVN3IAS O

Q3HIAVTILINN O d3ddavie 0O Q3HIAVI-IIONIS 0O

SHNIONHLS ANVIS

20

WOODLAND ID
CODE

[ PLOT SIZE

(%) dN g3sY3dsia (%) 3d0"1S

15

HEIGHT. | SPECIES

{total)

(%) 3UNSOTO NMOUD | (W) 1HDIZH ANVLS 3DVHIAV [ (%) NOILISOdWOD S3193dS

AHOLYANVIN SIv.13d NODATOd

NAME
PLOT TALLY
PLOT RADIUS
TREE
SPECIES
TOP HEIGHT TREE DETAILS
TREE
No.

TOTAL

‘NODA1Od _ J1 GNVIQOOM INVN

53

Inventory of Woodlands




Recommended References

Small Woodlands Program of BC
A comprehensive ‘ Small Woodlands Library’ is available on the web [\www.swp.bc.ca]|

Small Woodlands Program of BC, 2000. Private Woodlands Planner, software
[vww.swp.be.ca]

Canadian Forest Service
Pacific Forestry Centre
506 West Burnside Road
Victoria, BC, V8Z 1M5, tel.: 250-363-0600, fax: 250-363-0775
[ww.pfc.cfs.nrcan.gc.cal
Publications on many forestry-related topics are available on request from the on-line
bookstore at [http://bookstore.cfs.nrcan.gc.ca]

Ministry of Energy and Mines
“The Map Place” Geological Survey Branch,
PO Box 9320, Stn Prov Gowt,
Victoria, BC, V8W 9N3
tel: 250-952-0386, fax: 250-952-0381
[http://ebony.gov.bc.ca/mappl ace/minpot/new xmap.cfm|

Ministry of Sustainable Resour ce Development
Base Mapping and Geomatic Services Branch
PO Box 9355 Stn Prov Govt
Victoria, BC, V8W 9M2
tel: 250-387-6316, fax: 250-356-7831
[http://home.gdbc.gov.bc.cal]

Ministry of Sustainable Resour ce Development
Terrestial Information Branch
PO Box 9993 Stn Prov Govt, Victoria, BC
Physical Address: 722 Johnson St., Victoria, BC
tel.: 250 387-8891

Vegetation Resour ces | nventory, 2001. Ground Sampling Procedures. Version 4.2.
Prepared by Ministry of Forests Resources Inventory Branch
for the Terrestrial Ecosystems Task Force
Resources Inventory Committee,
[Ivww.tor.gov.be.calresinv/veginv/publications.htmi|

Woodlot Licence Inventory Guidelines
[Ivww.for.gov.bc.calresinv/STANDARD/igwtoc.htmy|

Ministry of Forests, Vancouver Forest Region,
Woodlot Licence Inventory Manual, 1999

Ministry of Forests, Victoria,
Provincial Cruising Manual
Ste Index Curves and Tables for B.C., 1991
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Why Is a Management Plan Important?

Forest management is along-term process. Desired forest conditions and outcomes can
take many years to develop and you need to plan your actions long before you achieve
your aobjectives. For example;

» thinning and harvesting areas must be selected so that roads can be developed to
them

* density management and/or pruning must be done at the right time in order to
produce future desired wood quality and value

» reforestation needs must be defined so that seedlings can be grown for planting
(1-2 years or morein in advance!)

» wildlife habitat conditions (cavity nesting trees, coarse woody debris, understorey
composition, stand structure) and/or desired forest amenity features (big trees,
species mixes, forest gardens, viewscapes) need to be thought out and
management interventions planned to achieve the desired conditionsin a
reasonable time

» timber harvesting, in itself, involves many steps—equipment must be schedul ed,
contracts arranged and products delivered.

Proper planning hel ps make these management activities more efficient and helps you to
avoid unnecessary costs and delays, as well as unnecessary steps, as you develop your
woodland.

A Forest Management Plan is a statement about both the woodland and you, the
woodland manager. It describes your woodland or farm property, the resources on it, and
the activities you plan to undertake. It will also reflect your own personal interests and
expectations, your abilities, your financial objectives, and the goals you wish to achieve.
The Forest Management Plan is a blueprint for the long-term and short-term activities
needed to achieve your goals.

Developing a Forest Management Plan for your land is fun, interesting, areal learning
experience and will create a salable portfolio if ever you want to sell your property. If
you are planning to pass the land on to your children, you will have arecord of what you
have done and why you have done it. There are many advantages to having a plan, not
the least of which isthe joy of looking back and seeing the tangible results of your
efforts.

In some instances a Forest Management Plan can be required on private land if the owner
wishes to pursue certain opportunities. A Forest Management Plan is required:

e toqualify for provincial ‘managed forest land’ classification and reduced
property taxes

» by the Canadian Customs and Revenue Agency if you intend to pass on your
woodland on to your children and qualify your family for intergenerational
transfer income tax relief

» if you wish to seek forest certification of your woodland

» if your are seeking financing or assistance for woodland management activities

e if you have a Crown woodlot licencein BC.
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In general, a Forest Management Plan is recommended for any woodland property. Itisa
framework for clear thinking that will help you to organize your resources and your
actions to achieve your goals for the property.

This chapter discusses how a Forest Management Plan is developed. It outlines the
planning steps you should follow, what you need to consider, what type of information
you need to assemble.

What Is Planning?

Planning is the process by which you determine your goals, identify the steps required to
achieve them, and measure your achievements. The process of preparing a plan forces
you to clarify the benefits or goals you want from your woodland. It helps you to identify
the alternative ways these goals might be reached, and to choose the most effective
means of achieving them. The Forest Management Plan also acts as arecord of the
condition of the woodland and a basis for monitoring changes over time.

Planning is a step by step process and includes the following:

1. setting goals

2. identifying alternative means for achieving them and forecasting outcomes
3. selecting the preferred option

4. developing a set of actions (operational plan) to carry out this option

5. monitoring the plan to seeif the goals are being achieved.

Although the planning process results in the production of a‘plan’ the process of
planning does not stop but continues over time. As time passes, conditions change, new
information becomes availabl e, adjustments need to be made, and perhaps new ways of
dealing with a situation are developed. These are reviewed and incorporated into a plan to
keep it up-to-date. Consequently, planning isa cyclical process which is repeated on a
periodic basis to keep things up to date and evolving over time.

What Does a Forest Management Plan Look Like?

A Forest Management Plan is a portfolio of information about your woodland coupled
with a description of your goals and how you plan to achieve them and monitor your
success. It can be as simple and as short as you care to make it or more detailed and
comprehensive as dictated by the the complexity of your woodland, your management
objectives or external requirements such as certification.

A Forest Management Plan usually encompasses two or three levels of actual planning.

e along-term plan for 10 to 20 years or more
» amedium-term tactical or ‘activity’ plan for the next five years
* anannual plan of activties (updated for each year).

While there are various formats used, a basic Forest Management Plan consists of a
written section and one or more accompanying maps. The written section usually
includes:

e your personal goalsfor the property
e ageneral description of the woodland (inventory)
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* astatement of your long-term management objectives (e.g., covering 20 years
or more)

e adescription of the management options and strategy

e adescription your short-term area specific activity objectives

» adescription and schedule of proposed short-term activities (e.g., over two to
five years)

e proposed management standards and guidelines

» aschedule for monitoring key indicators and maintaining records

» referencesto associated plans, information and records.

The map component of the plan provides the visual presentation of your woodland
resources and planned management activities. It lets you see where things are located,
how activities relate to each other over time and space, and where there are constraints or
potential conflicts. Y our maps are also important for doing quick area calculations,
distance measurement and initial layout and planning of your management activities.

In cases where management plans are required (e.g., tax assessment, certification) the
contents of the plan will normally be specified in general or specific terms (see following
boxes for examples). While the specific requirements vary between standards, the
principles and basic structure are often very similar and there are usually overlapsin the
content requirements. Thisis important to know because it can help you design your
Forest Management Plan to ensure that it meets any requirements that you may wish to
subscribe to, and one plan can often be developed that satisfies several requirements at
once saving you time and money. Before you embark on developing a Forest
Management Plan, consult aforestry professional and make sure you check out any
requirements that might apply or that you may wish to conform with.

BC Assessment Act
Management Plan Requirementsfor Managed Forest Land Classification

a) A map and written description of the land showing: the capability of the soil to grow forest crops; the
topography of the land; the means of access to the land and the nature of the trees growing on it.

b) A statement outlining the objectives of the plan during thefirst 5 years and for one complete growing
cycle.
¢)  Undertakings to implement the plan and commitments to:
(i) Reforest land to defined standards within 5 years of harvesting.

(i) Reforest any productive land not forested at the time of classification to defined standards within
10 years.

(iii) Maintain and harvest the tree crop at the proper time and in accordance with standards.

(iv) Tend the land after reforestation in such a manner that tree seedlings will achieve and maintain
free growth without inhibition of tree brush or excessive tree competition.

(v) Protect the soil and forest from disease, insects, fire and where practicable windthrow, landslides,
or rising water.

(vi) Monitor regeneration and stocking at regular intervals
(vii) Review the plan within five years of starting and at least every five years afterwards

d) Themethods and practices to be used to implement these undertakings and an outline of the location of
harvesting and reforestation activities and when they will implmented.
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CAN-CSA Z809-96 Requirementsfor Sustainable Forest Management Plan
An SFM plan must include along term forecast and be revised at least every 10 years. It must also include:
a) asummary of the results of activities for the previous plannig period
b) astatement of values, goals, and indicators (a measurable variable used to report achievement)
c) astatement of management strategy
d) astatement of management objectives for each indicator and schedule for achievement
€)  current quantitative information for each indicator (ie inventory)
f)  adescription of the assumptions and analytical methods used for forecasting
g) adescriptin of the forest management activities to be undertaken
h)  animplementation schedule of sustainable forest management activities
i)  amonitoring procedure

j)  ademonstration of the links between short-term operational plans and the management plan

Forest Stewardship Council Certification Requirementsfor Forest Management Plans
a) Management objectives.

b)  Description of the forest resources to be managed, environmental limitations, land use and ownership
status, socio-economic conditions, and a profile of adjacent lands.

¢) Description of silvicultural and/or other management system, based on the ecology of the forest in question
and information gathered through resource inventories.

d) Rationalefor rate of annual harvest and species selection.

€)  Provisions for monitoring of forest growth and dynamics.

f)  Environmental safeguards based on environmental assessments.

g) Plansfor theidentification and protection of rare, threatened and endangered species.

h)  Maps describing the forest resource base including protected areas, planned management activities and
land ownership.

i)  Description and justification of harvesting techniques and equipment to be used.

Plan content requirements for new (December 2001) federal intergenerational transfer tax
benefits for woodlots had not yet been specified at the time of publication. Itis
anticipated that these will include an outline and schedule of planned management
activities (similar to BC Assessment) that meet the requirements for sustainable forest
management as defined in the national context. The plan will be required in order to
demonstrate that the woodland is being actively managed prior to the transfer and that it
will continue to be actively managed by your children afterwards. For more details please
consult the Canadian Customs and Revenue Agency or your accountant.

How Do I Develop a Forest Management Plan?

In a sense, the development of a Forest Management Plan is what this book is all about.
Theindividual chapters provide detailed information on the different phases, activities, and
options associated with planning and managing. Y ou can prepare your plan yourself by
following the steps outlined below, or you can hire aforestry professional to do it for you.

Whichever route you take, one of the most important first steps you can takeisto learn as
much as possible about your land and the management options available. Keep your
mind open about how you wish to manage your woodland until you have learned about the
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options and are ready to consider what you can do and what you really want to do.

A second important tip isto start simple and let the plan develop asyou learn more
about your woodland, your goals, and your capacity and ability to manage your
woodland. Don’t expect to write the perfect plan the first time around. Start by focussing
on just a couple of activities and build up from there. It may take you several drafts as
you learn about your woodland and you options to end up with what you want. Thisisa
normal part of the planning process.

The third important tip isto make sure your plan suitsyou, your goals, management
style and your philosophy. Do it yourself, if possible. The more relevant it isto you the
more you will use it and refer to it over time. Though in some cases the formal plan may
be prepared by someone other than yourself it isimportant that it reflects your goals and
that you understand how it is prepared, where choices exist and on what basis decisions
are made. It has been found in BC and elsewhere that more than half of the management
plans prepared by non-landowners are never used by the owners.

The fourth and final tip isto make sure you write it down. A documented plan serves as
an important record for yourself, your family, third parties who may need to assess what
you are doing, and for the future managers of the woodland whether they be your
children or a new purchaser.

The following sections present a step by step approach to management planning.

1. Identify Your Personal Goals and Objectives

Y our personal goals and obj ectives are about what you want to happen on your land
over the long term, what you would like to achieve. Start out by asking yourself: “why
do | own my land?” Thisisthe best way to focusin on what your goals are. Think about
your personal and family interests, your financial and estate planning goals, your personal
skills and abilities, how much time you
have to dedicate to your woodland and
whether you intend to do it yourself or
use outside help.

While the goals represent the vision for
the woodland, your obj ectives represent
the tactics used to implement that vision.
The management goal s establish the

s
long-term (i €., 20-100 years) \
framework for all your forest ;//

_

¢

management activities. They will be the
basis on which more detailed shorter
term activity objectives are set out (later
in this process) for specific areas and
activities within the woodland.

o
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Some examples of goals and objectives for your woodland might be:

Goal Objective
Investment for future resale. Improve the property’ s appearance and
Have a nest egg to fall back on. increase the property value.

Manage to improve timber values.

Supplement income.

Generate revenue to pay for taxes and for
other family needs (child’ s university or
retirement)

Provide employment for family members or
others become self sufficient

Create forest land based business.
Manage for timber production,
agroforestry, ranching, and/or
commercial rereation, tourism and/or
education.

Sell gravel, lease land.

Produce firewood or lumber or fence-
posts or Christmas trees or botanical
products for own use and/or sale.

Practice conservation and keep the woodland
natural

Manage for biodiversity and wildlife
habitat. Restore damaged ecosystems.
Survey and document all ecosystems on
the property. Reforest denuded areas
and marginal land.

Produce high quality timber

Establish optimal management regimes
and practice intensive silviculture from
reforestation through to harvest. Create
a specific timber profile (species and
grade) over the rotation.

Provide a source of water

Maintain and protect riparian areas,
streams, wetlands and lakes and aquifer
recharge zones. Maintain forest cover.

Increase wildlife habitat for...(your species
preference)

Manage for (specified) forest conditions
to create habitat conditions, increase the
number of wildlife trees, diversify
Species composition.

Learn about forestry through practice
Practice awoodlot lifestyle and try your own
ideas

Create alegacy for my kids

Plan and carry out own management
activities and involve family members.
Take a master woodland manager
course

Join awoodlot association

Take part in extension activities and
field trips

Provide outdoor learning and recreational
opportunities for family and friends

Identify and develop facilities (trails,
campsites, blinds) for fishing, hiking,
camping, cycling, horseback riding,
cross-country skiing, hunting, bird and
wildlife watching

Reduce property and income taxes

Qualify for managed forest land
classification.

Learn about tax and estate planning.

Set up proper business and tax structure.
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There are no right or wrong goals, only your own goals. Recognise that your goals and
objectiveswill change over time as your needs, interests and circumstances change. Some
goals and objectives may be mutually achievable while others will conflict but don’t
worry about this—setting goals helps you to clarify and prioritize your interests and
activities. The selection of your goals and objectives deserves careful consideration since
they will shape your plan and all the activities on the woodland for many years to come.
Document your goals and objectives in your management plan. Use your own words.

2. Conduct an Inventory

In order to finalize your persona goals and begin to develop plans for your woodland,
you need to know what isin the woodland, what valuesit is producing now, what it is
capable of producing, and what limitations there may be to production of those values.
Thiswill mean either conducting an inventory of the land and its resources, or carefully
reviewing already existing information.

Doing an inventory is agreat way to learn about your land and notice things that are there
but that you may have never recognised before. Y ou should design your inventory with
your goalsin mind in order make sure you collect the information most needed. Y our
inventory could also take into account any indicators™ that you want to keep track of over
time in order to monitor your progress and the sustainability of your management. Y our
inventory will need to consider such things as:

» thecurrent forest cover and ecological communities (extent, tree species,
numbers, ages, heights, diameters, volume, growth, value and grade, health
factors, vegetation, streams and wetlands, ecosystems)

» ditefactors (site quality, soils, drainage, terrain, rock outcrops, gravel deposits,
sensitive areas)

» infrastructure (boundaries, fences, roads, trails, campsites, easements)

» the presence of other resource values (wildlife, water, recreational features,
botanicals)

In addition to telling you what you have, your inventory will act as an important record of
what you had when you started. Thiswill allow you to make future comparisons to see
how your forest has changed and to monitor how succesful you have been in meeting
your goals. How to do an inventory is discussed fully in the inventory chapter.

Y our Forest Management Plan should contain a brief summary of your inventory
information. Inventory information is summarised in various ways including descriptions
of values and resources, maps showing locations of your forest cover, woodland features
and infrastructure, and tables summarising measured data by stand type or management
area. Summarising and organising this information is important so that it is readily
accesible for subsequent activity planning and in order to make future comparisons and
updates to the management plan.

! Theinternational system for monitoring sustainability of forest management (adopted by Canada) involves the identification
and measurement over time of specific indicators as away for aforest manager to demonstrate how they are sustaining various
forest values. The Canadian Council of Forest Ministers have adopted an international set of criteriaand indicators for use at
the National level and these can be used as a guide for application at the local woodland level. See section * Recommended
References’
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3. Assess Your Management Options

Once you know what you have in your woodland and what it is capable of producing,
you will be ready to finalise your overall objectives for your woodland, identify your
management options and develop a management strategy. Management options
represent the range of potential and alternative management regimes, approaches, actions,
and technigues available to achieve your woodland management goals. Y our strategy will
represent the overall plan for achieving the goals.

The inventory will help you ground your expectations in reality and help to prioritize
your list of goals, objectives and preferred options. Practical considerations (operational
feasibility), financial considerations (cost and return on investment), woodlot conditions
such as age of your forest, and the biological/ecological characteristics of the site will
determine what is possible. In some cases you may need to modify your preliminary
goals (e.g., by reducing your income expectations) to align more closely with the
capabilities of your woodland.

Thisisalso agood time to consult a professional expert for assistance and advicein
choosing your management options as a mistake at this stage could prove to be costly
later on. Record your chosen management strategy and your rationale.

4. Divide Your Woodland Into Management Areas

5. Identify Short-term Objectives

To assist planning, it can be useful to divide the
woodland into areas that are similar in terms of
how they are to be managed. Each
Management Area (MA) is comprised of
stands that are similar enough in species, age,
stocking and site characteristics (soil, terrain,
etc.) that they can be treated as one unit.
Management areas can also consist of areas of _
your woodland that you wish to manage for v Ty
other values, such as wildlife habitat, riparian e
protection or visual aesthetics. T4

R

Once the management areas have been defined, you can identify objectives for each of
them, such as whether you plan to manage an area as even-aged or uneven-aged,
conservation or agroforestry and the products you plan to produce (e.g., sawlogs,
firewood, botanicals, grazing). These objectives should be consistent with your goals and
should focus on what you need or intend to do in the management area over the short
term (five years).

These objectives will, in turn, set the stage for the scheduling of specific management
activities, such as road building, harvesting, planting and stand tending treatments that
you intend to follow.
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6. Schedule Short-term Management Activities

Y our long-term vision for the woodland will be implemented by your shorter term
management activities, which you have devel oped for each Management Areaon the
woodland. This processis called a activity plan.

Your activity planisthe ‘meat’ of your Forest Management Plan and sets out the
schedule for al operations that will take place on the woodland over the (five-year)
period. It provides the detailed steps and activities you plan to undertake on a year-to-
year basis. The activity plan describes:

* \What will be done: road construction, harvesting, stand tending, reforestation, etc.
» Whereit will be done: Management Area— location

e When it will be done: year, season

* How it will be done: methods, equipment, treatment, special guidelines

* \Who will do it: owner, manager, contractor or volunteer group.

Itisalso agood ideato include an estimate of the cost for each activity, and where the
money will come from, to make sure that the money required for the activities planned is
available when needed.

Specific modifications to timber practices to enhance non-timber resources such as
wildlife, recreation and aesthetic values are noted in the activity plan (e.g., the selection
of silviculture systems, harvesting methods, and the amount of timber and area from
which it is cut). Where special projects, independent of timber management activities, are
under-taken to enhance other resource values (such as the building of aweir or fish-
raising pond), they should also be described in the activity plan. Activity plans are
usually summarized in atable form, and accompanied by a map showing proposed roads,
cut blocks, treatment areas and timing.

It is also important to include some flexibility into your activity plan to alow for
unplanned circumstances (e.g., change in markets, weather). Identify contingenciesin
case you are not able to follow through with an activity. Thisis especially important for
Forest Management Plan prepared for tax purposes. Make sure there is enough flexibility
in the plan so that you can not be penalised for not achieving all planned activities.

The activity plan isrevised on an annual basis to reflect what has been done and provide
new detail for the upcoming year. The current year will have the most detail and is
known. Subsequent yearsin the plan will have alittle less detail but will gradually come
in to focus as they move up in the queue.

7. Define Your Management Standards and Guidelines

It isagood ideato identify performance standards to be met in order to achieve your
goals and objectives. It isimportant that these be set out clearly at the start to guide you
and others who might be involved in carrying out activities on the woodland.
Performance guidelines are often prescribed for things such as:

» acceptable regeneration delay to reforest the land

» freguency of regeneration surveys and assessments to determine adequate
stocking

e acceptable stocking levels for regeneration

e gpacinginjuvenile stands

e acceptable dash levelsfor fire hazard reduction and regeneration
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8. Monitor

* environmental protection during logging (e.g., soil conservation, stream and
riparian protection, road construction and stream crossing standards, harvest
standards for rutting, damage to residuals, site clean-up).

Thereisalot of good information on management standards available from a variety of
sources including the provincial government (e.g., Forest Practices Code guidebooks), the
private forest land owners association, from local woodlot associations, professional
foresters, and Ministry of Forests offices. In general, it is recommended that you refer to
provincial guidelines for species selection and stocking standards, as well as for road
construction and harvesting practices.

Your Activities and Progress
“If you don’t measure, it you can't manage it.”

Planning doesn’t stop with the production
of aForest Management Plan. You will
want to keep track of how well the planis
being followed, and whether or not your

Forest Management Plan

Woodland Description
Owner

management activities are achieving the Location

intended results. Use the indicators ‘F\;‘ﬁs Terrain. Soil Water Wildlit
established at the outset of your plan asthe R‘;?eéﬂ%a' . =0, e, e
basis for your periodic measurements. Overview Map

Some things you will need to monitor on
an annual basis (area harvested, timber
produced, stream crossings, regeneration
success) while other indicators will only
need to be measured every five to ten years
or more (stand growth and yield, progress
towards long-term goals).

Goals and Objectives
Personal Goals and Objectives

Inventory
Timber Inventory
Yield Calculation
Other Inventories

Forest Management
Management Area and Map

Short-Term Activity Plan

Asthe character of your woodland and
your needs change, the Forest Management
Plan must be updated to reflect these
changes and provide clear direction to
operations on the ground. It isa good idea
to review your Forest Management Plan
annually, and update it as necessary (at
least every five years).

It isimportant that you understand and are
comfortable with your Forest Management
Plan. It should cover all aspects of what
you want from the woodland, and provide a
realistic set of activities for achieving
these. The Forest Management Plan must
work for you.

Management Standar ds

Protection

Monitoring and Records
Chronicle/ Activity Diary
Management Records

Silviculture Activities

Harvesting Activities

Access Activities

Resource Management Activities
Equipment

Contractor/Operator

Financial and Marketing Plan

Health
Fire
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You've Done It

If you' ve followed these steps and written everything down then you should be pretty
close to having a Forest Management Plan for your woodland. A few final things you
could add to it to round it off are appendices for specific information or references, a
glossary of forestry terms and information commonly used such as contacts and alist of
legal requirements.

For reference, atemplate and a sample Forest Management Plan for the Treharne
property follows. It provides an example of how the information outlined in the steps
above might be presented.

Sample Forest Management Plan

A Sample Forest Management Plan for District Lot 2345:
Owners, Sylvia & Rex Treharne

Woodland Description

D.L. 2345 islocated approximately 25 km southwest of Cranmore on the White Lake
Road. The areais 140 ha and the White Lake Road runs through the parcel. The
woodland is adjacent to and east of the Treharne' s permanent residence The resource
values on the area are summarized below.

The area also has a moderate capability for deer and a variety of fur-bearing animals,
songhirds, waterfowl and several families of grouse use Management Areas 4 and 5.

<« Treharne home

Py

——  MA Boundary
_____ Block Boundary
zzT=== 5?“0" road

= n

—===== Twractor road
........ Trail

-

Goals and Objectives

» to supplement our annual income by approximately $5000 for the next 8 to
10 yearsto finance our children’s education; then provide periodic income for
our retirement

» toincrease the value of the property over the long term

e to provide recreational opportunities for family and community groups
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* toquadlify for the ‘managed forest land’ classification and obtain alower tax
assessment.

Inventory

A timber inventory was conducted and a sustainable harvest rate was calcul ated at
350m%ha per year.

e Conduct wildlife habitat inventory.

Forest Management

To manage the overall areafor the continuous production of commercially valuable tree
species and to regul ate the rate and timing of harvests to achieve personal goals.

» Management Area 1 will be harvested and reforested entirely over a 10-year
period, with annual harvests of approximately 4000 m®. This might be adjusted to
take advantage of market conditions. The main products will be sawlogs. Care
will be taken to minimize the impact on aesthetic values along White Lake Road.

* Management Area 2 will be improved by commercial thinning, eventually
harvested for sawlogs and reforested.

* Management Area 3 will be developed as a Christmas tree plantation.

» Management Areas 4 and 5 will be developed for recreational and wildlife

habitat purposes.

Forest Area Vol. Height Stocking Site MAI

Type (ha) (m®) Age Class Class Class  (m®yr)
MA 1: FC 70 40 000 140 32 1 (mat) M 35
MA 2: F(C) 40 - 45 26 0(imm) M 35
MA 3: NC Br 15 = = = = M 3.5
MA 4. Ep (C) 10 - 18 18 0(imm) M 3
MA 5: Swamp 5 = = = - = =

Short-term Activities 2003—-2007

The five-year activities for each Management Area are summarized as follows:

Silviculture Activities:
» plant Douglas-fir seedlings as Christmas tree stock in MA 3; manage with a7 to
10 year rotation.
Harvesting Activities:
e harvest al of MA 1 by small clearcuts over 8 to 10 years; plant after logging
» conduct periodic commercial thinning in MA 2 after MA 1 has been completely
harvested.
Access Activities:

e construct aroad into MA 1, south of White Lake Road to provide logging access
e construct tractor accessinto MA 3 for management access to the Christmas tree
plantation.

Woodland Management Planning 67



Resource Management Activities — Recreation:

e construct adual-purpose (cross-country ski and mountain bike) trail from the
Treharne residence through MA 2 to MA 4 and MA 5, with a connecting link to
the White Lake Road.

+« enhance MA 4 and 5 for wildlife and recreational values; construct a waterfowl
blind at the pond site for Canada geese and other species.

Five-year Activity Plan 2003-2007

Activity Timing Area Location Description Work
Road 2003 summer MA 1 SpurA Construct spur road 3.5 mwide surface  Contract
Construction with gravel as needed

2003 summer MA3 SpurB Construct tractor access to Christmas Owner
tree plantation
Harvest Cut 2003 summer MA1 Block1 Clearcut 7 ha, hand fell, skid with Owner
tractor
2004 summer MA1 Block2 Clearcut 7 ha, hand fell, skid with Owner
tractor
2004 fall MA 1 Block1 Burn slash Owner
2005 summer MA 1 Block3 Clearcut 7 ha, hand fell, skid with Owner
tractor
2005 fall MA 1 Block2 Burn slash Owner
2006 spring MA 1l Block4 Clearcut 7 ha, hand fell, skid with Owner
horses contract
2006 fall MA1 Block3 Burn slash Owner
2007 summer MA1 Block5 Clearcut 7 ha, hand fell, skid with Owner
horses contract
2007 fall MA1 Block4 Burn slash Owner
Planting 2004 spring MA 3 Block 6 Brush removal with brush blade on Owner
tractor, plant 2+1 bareroot D-Fir for
Christmas tree production
2005 spring MA 1l Block1 Plant D-fir, cedar, 2+0 plug stock Jr. Forest
Wardens
2006 spring MA1l Block?2 Plant D-fir, cedar, 2+0 plug stock Jr. Forest
Wardens
2007 spring MA 1 Block3 Plant D-fir, cedar, 2+0 plug stock Jr. Forest
Wardens
Stand 2005 -2007 MA 3 Block 6 Christmas tree shearing, protection Owner /
Improvement activities family
2004/05 MA see map Construct x-country/bike trail from Volunteer /
2,45 residence to MA 4 and around family
swamp/pond
2006 summer MA see map Construct trail from White Lake Roadto  Volunteer /
1,5,6 connect to trail around swamp family
2006 fall MA 4 Construct waterfowl blind Volunteer /
family
2006 —2007 Review and update Forest Management Plan and 5-year owner

Activity Plan
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Management Standards

* regeneration delay will be a maximum of 5 years following harvesting

» reforestation surveys will be conducted at 2 and 4 years following logging to
provincial methods and standards

e provincial species selection guide and stocking standards will be followed

e survival assessments of plantations will be conducted 1 and 3 years after planting
using provincial methods and standards

*  no skidding equipment will be used within 30 metres of White Lake Road, and
selective cutting within that strip will be carried out to maintain aesthetic values.

Protection
e check Area?2 for root rot.

Monitoring and Records

Recommended References

Small Woodlands Program of BC
A comprehensive ‘ Small Woodlands Library’ is available on the web [

Canadian Forest Service
Pacific Forestry Centre
506 West Burnside Road
Victoria, BC, V8Z 1M5, tel.: 250-363-0600, fax: 250-363-0775
[Iwvww.pfc.cfs.nrcan.ge.cal
Publications on many forestry-related topics are available on request from the on-line
bookstore at [http://bookstore.cfs.nrcan.gc.cal

Hilts, S. and P. Mitchell, 1999. The Woodlot Management Handbook. Firefly Books,
Willowdale, 282 pp. (highly recommended, available from Small Woodlands Library)

Wiskel, B, 1995. Woodlot Management. B., Lone Pine Publishing, Edmonton, 134pp.
(highly recommended, especially for woodland ownersin northern BC)

Baughmann, M. et al, 2000. Woodland Stewardship, A Practical Guide for Midwestern
Landowners. Regents University Minnesota, summary, (available from Malaspina
College)

Sanders, P., 2002. How to Start Managing your Farm/Woodlot. private course devel oped by Peter
Sanders. ((available in summary from SWP Malaspina College)

Heiligmann, R. Forest Management — Developing a Plan to Care for Your Forest.
Extension brief, Ohio State University Extension (available from SW Malaspina College)

Higman, S. et al, 1999. The Sustainable Forestry Handbook. [1ED/SGS, Earthscan Publications,
London UK (ISBN 1 85383 599 4)
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Silvicultural Systems

Harvesting is more than just cutting trees. It is part of the overall management strategy by
which you plan to achieve your short-term and long-term objectives. The process by
which aforest istended, harvested and replaced is called asilvicultural system. These are
classified according to the method by which you remove the mature crop and establish a
new one. Each of these systems represents a strategy for the complete cycle of the stand.
The silvicultural system you chose will be based on your own management objectives
and the characteristics of the forest you have, and the forest you wish to create.

In managing the forest for timber production, forest land owners try to emulate the
clearing and regeneration phases carried out in nature. Clearcutting mimics some of the
stand establishing processes that follow wildfires; shelterwood forests have been
historically created by intense ground fires that cleared the understorey and provided a
seedbed; selection stands naturally evolve through individual or small groups of tree
mortality caused by natural agents such as disease, insects or windthrow.

These three silvicultural systems—clearcutting, selection and shelterwood—are the
primary methods used in British Columbia. The silvicultural system you select for an area
will depend on the nature of the stand to be harvested, the kind of trees you want for your
next crop, and the method of regenerating the new crop.

Even-aged Systems

Even-aged systemsinclude the general categories of clearcut, patch cut, coppice, seed
tree and shelterwood silvicultural systems. These systems produce generally even-aged
stands, except for the irregular shelterwood system. Even-aged systems can have a
variety of stand structures in the short term. In the long term, even-aged stands tend to
have generally similar age and size structures, athough this may be modified by retention
of reserves, heterogeneous cutting patterns or variable species composition.

Characteristics typical of even-aged stands are;

» anarrow range of tree ages (generally less than 20% of the length of rotation),

» regeneration established relatively synchronously within a short period following
amajor disturbance,

e oneor two distinct and well-represented age classes

» generaly an even canopy (although even-aged species mixtures can form two- or
multi-layered stands).

The even aged forest may lack some of the visual and ecological characteristics of the
more varied, uneven aged structure, though this may be regained during subsequent stand
management activities.

Clearcut Systems

A clearcut systemis defined as a silvicultural system that removes an entire stand of trees
from an area of one hectare or more and greater than two tree heightsin width, in asingle
harvesting operation. A new, even-aged crop is abtained either by planting, natural or
advance regeneration, and/or direct seeding.
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While clearcutting has devel oped many negative social connotations associated with size,
visual quality, impact on landscape ecosystems and some wildlife, it is unlikely that
many of the potential drawbacks associated with clearcutting would develop within
small-scale woodland operations. Due to the size of private woodlands, any planned
clearcut blocks can be small and irregular shaped, thus negating many of the potential
drawbacks. When laying out clearcut blocks, locate edges at windfirm boundaries, forest
type changes, breaks in the visual landscape or at roads. The reasons for not clearcutting
would more likely be based on the personal goals of the landowner than on
environmental reasons.

Generaly, most or al trees

within a unit are clear-felled

at one point in time at the

end of the rotation. ~
Regeneration occurs within a

ShOft' pe” od after harveSt- A stand unit is generally cleared, removing the forest
Specific regeneration overstorey in one harvest at the end of the rotation.
strategies, such as planting,
natural regeneration or
retention of some advance
regeneration, cannot be
termed variants of the

clearcut system, but simply B M s il

different _regeneratlon The regeneration period occurs soon after the harvest
methods in the clearcut and is short.

system.

An example of the clearcut and patch cut systems.

With the clearcut system, the
opening size and dimensions
created (greater than one hectare and greater than two mature tree heights) is generally
large enough to limit significant microclimatic influence from the surrounding stand.

The clearcut system has two variants:

» theclearcut system
e clearcutting with reserves.

Patch Cut Systems

The patch cut systemis defined as a silvicultural system that creates openings less than
one hectarein size, which are to be managed individually as distinct even-aged stands.
The choice of methods employed under this system to regenerate harvested areas does
not depend on shelter incidentally provided by the surrounding uncut stand. A new, even-
aged crop is obtained by planting, natural or advance regeneration, or direct seeding.

The patch cut system has two variants:

e the patch cut system
e patch cutting with reserves.
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Seed Tree Systems

A seed tree systemis defined as a silvicultural system in which selected trees or tree
groups are left standing after theinitial harvest, to provide a seed source for natural
regeneration. After natural regeneration is achieved, the seed trees may or may not be
removed.

Seed trees should be of good form, of the preferred species, and be windfirm. Y ou should
leave more trees for those species with heavier seed such as western white pine and grand
fir on the coast, and ponderosa pine in the interior. Lighter seeds such as western
hemlock and lodgepole pine will not require as many seed trees | eft in the block.

In some cases, the seeds or establishment cut is preceded by a preparatory cut, as
described for shelterwood systems bel ow.

Uniform seed tree system

Uniform Seed Tree System

In auniform seed tree system, individual
trees are excluded from harvesting and tend
to be uniformly distributed throughout the
stand unit.

AN
Block
boundary

Grouped Seed Tree System Grouped seed tree system

In agrouped seed tree system, groups of
trees are excluded from harvesting. For seed
dispersal, the individual groups of trees
should be uniformly distributed throughout
the stand unit, but an irregular distribution
may be necessitated by the natural
distribution of the most desirable seed trees
onthe site.

<
Block
boundary

Examples of uniform and grouped seed tree system variants.

Shelterwood Systems

The shelterwood system is defined as a silvicultural system in which mature trees are
removed in a series of cuts to achieve a new even-aged stand under the shelter of
remaining trees.

Shelterwood systems remove successive components of the existing stand in a series of
cuttings. Regeneration may be planted or natural regeneration from seed, or pre-
established advance regeneration from the pre-harvest stand. Specifically, the intent of
these cuttingsisto:

e provide shelter with sufficient overstorey treesto ameliorate microclimatic
extremes or other potentially adverse conditions on the site, promoting
establishment of an even-aged stand under |eave-trees from a mature stand

» potentially provide seeds and an environment (shelter) for natural regeneration

e provide site occupancy and volume increments by retaining mature trees during
the regeneration phase.
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There can be up to three cut phases in a shelterwood or seed tree system:

1.

Preparatory cutting: to prepare the stand for reproduction. Openings are created to
let in sunlight and rainfall to speed the decomposition of humus, encourage crown
development, and start to develop some windfirmnessin the trees that will be
retained for the final crop. Trees removed are from the lower crown classes. This
cutting isimportant in dense stands and is often accomplished as thinnings.

Seed cutting: to open enough growing space to establish regeneration of the new
crop. The seed cutting is conducted as a single cutting operation (as compared to
selection cutting) and is timed for ayear when seed of the desired speciesis
abundant. It is possible to enhance seed production by partial girdling on some
species. The trees removed are the least desirable intermediate and co-dominants and
all non-desirable species.

Removal cutting: to make way for the new crop. Removal cutting is usually done
within a decade of seed cutting, once the new crop is established and in need of more
growing space. Idedlly, it is carried out to remove the old crop at the rate at which the
new crop fills the site. These remnant dominants can be removed if you feel they are
having a negative impact on the new regeneration. Y ou may decide to leave them for
non-timber values such as aesthetics, wildlife habitat or to continue to accumulate
volume at a steady but slower rate. These can also be removed just before the new
crop requires juvenile spacing. The inevitable damage to the regeneration can then be
addressed in the spacing treatment.

The following sections describe the six different variants of shelterwood systems.
Uniform, strip and group shelterwood systems are identified by the spatial arrangement
of leave-trees. Irregular, natural and nurse-tree shelterwood systems differ by the timing
of overstorey removal. Nurse-tree shelterwood is used to manage different species (often
shade-intolerant and -tolerant) in different canopy layers.
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Uniform Shelterwood System

A uniform shelterwood system consists of individual leave-trees distributed relatively
uniformly throughout the stand unit.

dahhan o

Uncut stand

addiiididedd:

Preparatory cut

h m%ﬂmmn%nm»u%é [LITTYYY IYYTLIT) Hmm%m%

Establishment cut

M AAAALAY  huasasbbhiuans MM A0 s A s

Removal cut

example of the uniform shelterwood system.
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Strip Shelterwood System

A strip shelterwood system involves a series of progressive, usualy linear cuts in narrow
successive strips, asillustrated.

The basic principles influencing strip orientation include, but are not limited to,
minimizing damaging effects on the residual stand (e.g., wind), maximizing or
minimizing shading of cut strips by the uncut areas depending on the shade tolerance of
the new crop, and accommodating terrain conditions.

~ II
[
Establishment cut

i 2

I |
I [
Establishment Removal
cut cut

An example of the strip shelterwood system.

For example, for wind-prone stands, strips in the lee of prevailing storm winds could be
cut first, while windward windfirm strips would be |eft until later stand entries. In areas
where drought and excessive daytime heat stress would likely adversely affect
regeneration, strips could be oriented east-west to maximize shading of cut strips; in this
case, northern strips would be cut first.
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Group Shelterwood System

In a group shelterwood system, small openings are created in the stand such that the
adjacent trees shelter the new regeneration. The size or density of leave-tree groups will
decrease through one or more future stand harvests, until the mature overstorey has been
completely removed. Regeneration methods for the final areato be harvested may
include natural or artificial regeneration or a combination of both.

Original stand

B i M

Removal of initial groups

Later removal of more groups

_m_m

Final mature removal

An example of the group shelterwood system.

Irregular Shelterwood System

Anirregular shelterwood system can incorporate characteristics of other shelterwood
systems. The key characteristic of theirregular shelterwood is that, athough prompt
regeneration is an objective, residual trees are left for long periods beyond the
regeneration phase (e.g., from 20% of the rotation to several rotations). Residual trees
initiate new age classes of regeneration, accumulate wood volume increment and, if
desired, achieve non-timber stand objectives. Due to the protracted retention of leave-
trees, the resulting stand is broadly aged and therefore intermediate between an even-
aged and an uneven-aged stand. The reserved trees can be left for a defined or indefinite
period after the regeneration phase. Both group and uniform patterns of leave-tree
retention can be formed.
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Original uncut stand
Post-harvest partial removal (thin from below)

Regeneration phase under leave-trees system.

b

Long-term two-aged stand development

An example of the irregular shelterwood system.

Uneven-aged Systems

Uneven-aged systems refer to the general category of selection silvicultural systems.
These systems produce uneven-aged stands. A selection or uneven-aged silvicultural
system devel ops or maintains a mixture of three or more distinct, well-represented age
classes. The management goal is to create and maintain the stand and age structure over
time. Selection systems, over long periods of time, may convert even-aged stands to
uneven-aged stands through several (or many) light stand entries at relatively short
intervals of one to several decades.
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Selection Systems

Many small-scale woodland operations are located in second growth timber where the
stands are still capable of significant increasesin growth and value. Selection harvesting
is appropriate to many of these stands because of the system’ s ability to achieve a number
of goals. It isused in the interior in mixed stands of Douglas-fir, larch and lodgepole
pine. The pineis removed to favour the other two more valuable species. It is being used
in second growth stands to simulate old growth winter range conditions for blacktailed
deer. It isalso being used in parts of the province afflicted with mountain pine beetle. The
targeted pines are removed to encourage the regeneration and growth of more vigorous
and resistant species.

Accessibility isakey element of the selection silvicultural system. Often this method will
require an extensive road and trail system. While the network can have deterimental
effects from siltation and increased monitoring, it can also provide access for fire
protection, future stand tending operations as well as recreation. Selection systems are
most successfully carried out on level to dlightly sloping terrain. The major concern
with this system isthe potential for damage to the soil and thetreesor seedlings
remaining on the site.

This system requires a thorough knowledge of the silvical characteristics of the species
in the stand. What do they require to establish, grow and thrive? It is also necessary to
have a good understanding of the ongoing stand devel opment processes. Where is the
stand on the successional (pioneer to mature) stage? Isit ajuvenile stand or have some
individuals or patches of trees began to achieve maturity?

General characteristics of selection systems include:

» harvesting timber at specified repeated intervals (termed cutting cycles, which
are one-third or less of the planned maximum age of the oldest age class of tree
managed for timber objectives)

» harvesting single scattered individuals or small groups of individual trees

» encouraging relatively frequent establishment of regeneration in canopy gaps

e encouraging and maintaining an uneven canopy and an uneven-aged stand
structure of at least three well-represented age classes

e including intermediate cuttings (juvenile spacing or commercial thinning) in
immature age classes, concurrent with the harvest of mature timber or otherwise
during the cutting cycle, to meet specified stand management goals.

Single Tree Selection System

The single tree selection system is defined as an uneven-aged silvicultural systemin
which new age classes are created by the removal of individual trees of all size classes,
more or less uniformly throughout the stand. Single tree selection systems often have
been confused with diameter-limit “high-grading” partial cuts, which focus on harvesting
the largest, most valuable tree sizes or species in a stand—a “take the best and leave the
rest” approach. Legitimate selection systems, asillustrated in Figure 10, striveto
maintain or improve forest quality and health through judicious planned cutting in al size
classes—"taking the worst first.”

A single tree selection system removes individual trees or small clusters of trees during
stand entries, spaced over relatively short specified time periods or cutting cycles. This
system creates or perpetuates the multi-layered uneven-aged nature of the stand by
creating very small canopy gaps. At each stand entry, designated trees in certain diameter
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classes are cut, leaving behind acceptable stocking of desirable treesin al diameter

classes (with room for adding more trees to each diameter class).

“High-grading” Single tree

selective logging selection system
Poorly planned selective Well-planned and well-
logging results in damaged, implemented selection
poor-quality stands. systems can result in

high-quality stands with
little damage.

% V ’ 1.3

Selective logging vs selection systems.

Over the long run, cumul ative volume removals from a well-stocked, uneven-aged stand

managed under the single tree selection system should balance the average periodic
volume increment for the stand over the same time. In addition to controlling volume

removal, the selection cuts must maintain or enhance stand structure and characteristics

to achieve long-term stand-level management objectives.

% 17! % % uls %4 s

Stand after first harvest entry

An example of the single tree selection system.
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Historically, natural or advance regeneration has been relied upon for selection systems.
Planted (artificial) regeneration can also be done, particularly for regeneration of species
that may not have a suitable local seed source or reliable seed supply. The specified
uneven-aged and uneven-sized structure of the residual stand must meet the objective
specified in the prescription.

Group (and Strip) Selection Systems

The group selection systemis defined as a silvicultural system that removes treesin
defined groups to create stand openings with awidth less than two times the height of
adjacent mature trees, and that manages the area as an uneven-aged stand.

A group selection system has potential for stands that are presently either uneven-aged or
even-aged. This system is often used for conversion of even-aged stands to uneven-aged
stands, where appropriate.

To regulate the stand-level harvest of a stand under group selection, the total areato be
harvested from a stand at each stand entry must be determined. This areais based on the
length of the cutting cycle, the planned rotation age of the groups and the percentage of
the unit avail able for long-term management. This method of stand-level cut
determination is termed area regulation.

As asimple example,
in an even-aged stand
that has arotation age

of 100 years, 92% of % e

the stand is available ~

for group selection 50 yrs 100 yrs + 25 yrs 75 yrs 100 yrs +
management outside of The ages indicate a 25-year cutting cycle (longer or shorter cycles
permanent access may be appropriate).

structures and group
reserves, and the
cutting cycleis

Aerial view

25 years. A rotation of [ 10 yeass
100 years with a 25 years
cutting cycle of 50 years

75 years

25 years will support
R 100 years

four age classes

(25 years, 50 years,

75 years and 100 years
old at the end of the
fourth cutting cycle).

An example of the group selection system.

The percentage of the

available area that can be harvested at each stand entry is equal to 92% divided by 4 (age
classes), or 23% of the stand area per cutting cycle. The openings can be naturally or
artificially regenerated.

Under group selection, each opening created is generally small enough to receive
significant protection and shelter from the surrounding stand for the whole area of the
opening (two tree lengths or less in diameter).

A modification of group selection is strip selection. Narrow strips, of awidth less than
two times the height of the adjacent mature trees, are progressively cut generaly in linear
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strips distributed throughout the stand. The basic principles influencing strip orientation
include, but are not limited to, minimizing damaging effects on the residual stand

(e.g., wind), optimizing shading of cut strips by the uncut areas, and terrain
considerations.

For example, for wind-prone stands, strips in the lee of prevailing storm winds could be
cut first, while windward windfirm strips would be | eft for later stand entries. In areas
where drought and excessive daytime heat would likely affect regeneration adversely,
strips could be
oriented east-west to
maximize shading
of cut strips; in this
case, northern strips
would be cut first.
%&% Thin or sensitive
soils can be severely
Strips develop over time damaged by heavy
or repeated traffic,
and can result in
erosion and
regeneration problems later on. Refer to a discussion of soil characteristics and
considerationsin the chapters on “Forestry Basics’ and “Forest Access.” Wounds to the
stems and roots of standing trees can create pathways for the entry of insects and disease.
Damage of this type can be minimized by careful, advance planning of harvests and close
supervision of contract work during these phases.

An example of the strip selection system.

In selecting the trees for removal, the goals are to generate revenue, promote
regeneration, and enhance the growth of the remaining trees. Therefore, in addition to
extracting valuable, mature stems, the low quality or poorly formed and slow-growing
trees should also be removed so that the seed source for regeneration is of the preferred
crop species. So long as atreeis healthy and growing it isincreasing in value. It makes
sense, therefore, to retain some of the larger, higher value stems on site to continue to
‘appreciate’ in value, while removing some of the less thrifty stems to open the areaand
encourage reproduction. Selection cutting closely resembles thinning since it improves
growing conditions and future returns while harvesting some of the mature timber for
returns now.

Systems with Reserves

Some silvicultural systems have characteristics additional to those listed previously—
system variants (including reserves) may be appropriate.

Sand-level reserves are defined as single trees, identified uncut groups or a mixture of
both, retained for a defined period or indefinitely to meet objectives other than
regeneration.
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Reserves can be uniformly distributed single trees or small tree clusters, large well-
defined groups, or amix of two reserve types. Reserve trees are not intended to provide
any more than incidental seed or shelter to the regeneration stand and site. Use of
reserves can be compatible with any silvicultural system, under appropriate stand and site
conditions.

Seed tree system with reserves for wildlife trees

b

Uncut stand

_haatt] mm%mmﬁuﬁ

Early after harvest

by )

Several decades after initial harvest

An example of a system with reserves.

Variable Retention

The variable retention system was devel oped only recently in BC to try to address
ecological issuesin the design and layout of harvest areas. The variable retention system
isnot adistinct silvicultural system but borrows aspects of both even-aged and
unevenaged systems. The formal definition regpuires that a minimum of 50% of the area
of the cutblock be within the ‘forest influence™ or one tree length from an edge. Irregular
boundaries and the retention of dispersed trees or different sized groups of trees are
intended to provide ‘forest influence,” structural diversity in the, recruitment of future
coarse woody debris, habitat and cover for birds and mammals, and to serve aslifeboats
for the colonization of the new stand with the flora and fauna (bryophytes, soil
microfauna, canopy insects, forest floor plants) associated with the previous stand.
Regeneration of areas designed for variable retention is usually even-aged arising from
either natural seed or planting.

2 Forest influence pertains to the microclimate effects and more diverse regeneration and habitat zone associated
with the edge of the forest.
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Introduction

There are many terms we use to describe operations that remove some of the trees from a
stand. While they may look similar, the purpose, scope and results differ greatly.

In the “ Stand Tending Basics’ chapter, we discuss early thinning treatments called
juvenile spacing or pre-commercial thinning, undertaken when the stand is young and the
felled stems are of a non-merchantable size.

In the “Silvicultural Systems” chapter, we discuss partial harvest systems called seed tree,
shelterwood, or selection cuts which are designed to foster the regeneration of the stand.

Between the silvicultural practice of juvenile spacing and the new stand initiating partial
cuts comes commercial thinning, a density management operation that is a bit of both.
The objectives of commercial thinning are not related to reforestation objectives. A
commercial thinning entry is designed to capture imminent mortality due to competition,
and to modify the stand so that continued stand devel opment will enhance the quality or
growth of the remaining trees. This operation is called commercial thinning because as it
isgenerally applied to older stands, the trees removed by the thinning are usually large
enough to have commercial value.

Why Thin?

The effects of juvenile spacing do not last forever. Eventually, the root systems and
crowns of the young trees will once again begin to compete. As the crowns close
together, the number of trees that can occupy the site to best advantage decreases. It is
time again to remove some of the less desirable trees to make room for development of
the crop trees. Since the objective of thinning isto maintain or improve the rate of growth
of crop trees, the timing of thinning is determined by when the annual growth rate of
these trees begins to slow.

- Y ou can check growth rates by taking increment
Time . for cores from your trees. Watch for early signs of
Juvenile Spacing /’9/”,’”'77 reduced annual growth, visible as narrowing in the
carrzej out | Release growth rings closest to the bark. This may indicate
‘/ : {2{"6.” the need to reduce competition. Ideally, in an
inning . . -
' , intensively managed stand, thinning treatments
=777 777 T T /// I ;'z would be carried out in anticipation of
competition, so that crop tree growth would never
slow down.

A stand can be thinned several times during its life to maintain growth rates at their
optimum and recover wood that would otherwise be outcompeted and die. At the time of
each thinning, the trees of the stand can be separated into three categories:

» thefinal crop trees (most important category)

» treesthat will be removed in later thinnings, but that are kept in the meantime to
fully occupy the available growing space; as the stand grows and the crop trees
get larger, these trees will be removed to allow the final crop tree to fully occupy
the site

» thethird category consists of the trees to be removed in the current thinning.
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When to Thin?

Commercial thinning is carried out when the growth of the stand starts to slow down due
to competition, and when the volume of the excess stems to be removed is sufficient to
make the operation profitable. Tree size affects merchantable volume recovery aswell as
logging costs. As arule of thumb, average minimum stand diameters for industrial
commercial thinnings are 25 cm on the coast and 20 cmin the interior. Small-scale
operators will likely be able to carry out profitable commercial thinnings at smaller
diameters than these, depending on local markets for small wood products and the costs
of logging and hauling.

How to Thin

How Do | Select Which Trees to Thin?

Thefirst step in planning athinning is to select your final crop trees, the trees that you
intend to leave behind. Always keep in mind that the purpose of thinning isto create
enough growing space in your stand to improve the growth of the trees left behind for the
final harvest. This step applies whether you are working with a managed stand or an
unmanaged natural stand.

Y our crop trees should be:

» of the preferred species and highest potential value

» thick-barked species (e.g., Douglas-fir) versus thin-barked species (e.g., hemlock
or true firs) to minimize crop tree damage

» longer lived species or species with greater response potentia (e.g., Douglas-fir
or larch versus lodgepol e pine)

e gpecieswith deep roots versus shallow roots.
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In mixed stands, such as interior lodgepole pine/larch, select the most valuable species
(larch) asthefinal crop and remove the lesser value species (pine) as commercial
thinnings. Check your management plan for further guidance on your species priorities.

The choice between individual trees aims for healthy vigorous trees based on:

» largediameter

* dominant or codominant size class

e straight trunk

* healthy crown (with at least a 25% live crown/tree height ratio)
» small branches and long distance between branch whorls.

Aswith the selection of crop trees at the juvenile spacing stage, the spacing may be
varied to allow selection of the best available tree of the preferred species (i.e., it is better
to choose the best tree available than to maintain a strict intertree spacing interval).

Guidelinesfor Thinning:

v choose stands with a good response potential:
— medium or good sites
— little damage from disease, insects, wind, snow
— final harvest date at least 15 to 20 years away

v Species priority:
— what can grow best on your site?
— what species best meets your goals?
— what insect and disease problems should you consider?

v crop tree selection:
— gpecies
— treelocation (especially windfirmness)
— quality
- size
— vigour
— live crown ratio and crown balance
— form
— insect/disease resistance
— adjacent trees and openings (i.e., spacing of crop trees)

What Density Do | Thin To?

Since commercial thinning determines the final density of the stand at harvest, so the
stand should be thinned to the target density appropriate for that species. The Ministry of
Forests has devel oped stocking guidelines to help you determine how many crop trees of
different species you should have at the end of the rotation in order to fully utilise the
growing site. The following tables indicate the target number of crop trees per hectare at
the time of final harvest.
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Stand Targets At Time of Harvest: Managed Stands
I ntertree

Species Spacing (m) Stems’ha dbh (cm) Height (m)
Coast
Douglasfir 7—-6.3 200-250 5060 375-45
western hemlock 6.3—-5.6 250-315 40-50 375-45
western red cedar 7—-6.3 200-250 5060 30-375
Interior
Douglasfir 7-6.3 200-250 40-45 27-33
western hemlock 6.3-5.6 250-315 3540 30-375
western red cedar 7-6.3 200-250 4550 34-30
Province
Sitka spruce 7-6.3 200-250 50-60 37.5-45
white/Engel mann spruce 6.3-5.6 250-315 40-45 30-37.5
balsam (grand/amabilis fir) 6.3—5.6. 250-315 45-50 30-37.5
(subalpine fir) 56-5 315-375 3540 34-30
larch 56-5 315-375 40-45 30-375
whitepine 56-5 315-375 4045 30-375
lodgepole pine 48-45 440-500 30-35 34-30
yellow (ponderosa) pine 9-7.3 125-190 45-50 34 -30

Note: Thefirst set of guidelines are for managed stands that may have had earlier stand
treatments (e.g., planting, brushing, juvenile spacing). The treesin these stands will
generally be larger, more uniform in size and with larger crowns, than treesin
unmanaged stands. This means that they will be better able to respond to thinning, and
grow more quickly to fill the site. For previously unmanaged stands with smaller trees
and a slower response time, 10 to 20% more trees may be left onsite after commercial
thinning to grow until harvest.

The route by
which you reach Stand Targetsat Time of Harvest: Unmanaged Stands
these final I ntertree
ha(rjvist targekt)s Species Spacing (m) Stemgha
3? thti nenin nugrzyiru DouglasHir 6.5-6 230 -—290
. western hemlock 6 —5.3 290 — 360
conduct, will western red cedar 65-6 230 - 290
depend onyour | gjtka spruce 65-6 230290
management white/Engelmann spruce 6 —5.3 290 — 360
objectives, the balsam (grand/amabilis fir) 6 —5.3 290 — 360
species you are (subalpine fir) 53-5 360 —415
working with, larch 53-5 360 — 415
and the white pine 53-5 360 — 415
limitations of lodgepole pine 45-4 510-630
your site. yellow (ponderosa) pine 8.3-6.7 145 -220
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Other Factors to Consider

Local conditions such as snow loads, and the frequency and severity of seasonal storms,
will influence the degree to which you thin your stands. In dense stands with shallow-
rooted speciesit is often necessary to do two or three lighter thinnings that allow the trees
to slowly devel op some windfirmness. In areas of heavy snowfall, individual trees need
time to develop thicker trunks that will enable them to withstand bending under heavy
snow loads.

In coastal stands, where sunlight is the limiting factor, the timing and degree of ‘release’
are also important, so as not to expose the crop trees to too much sun, too quickly.
Foliage that has developed in lower light levelsis not adapted to conditions of direct
sunlight, and like afair skin it is susceptible to ‘burning.’” Early thinning is therefore
recommended, before the trees devel op a high proportion of ‘ shade needles.’

When thinning has taken place too late, you can often detect adelay in top leader growth
asthe tree recovers from this exposure. The degree of thinning shock and the resulting
delay in growth varies with the amount of exposure and, of course, the species. Species
which retain their foliage for many years (such as the true firs) are the hardest hit since
they must re-grow a new set of sun-
adapted foliage before the tree can return
to its previous rate of height and
diameter growth. Species such as pine,
which replace their foliage every few
years, suffer the shock of exposure less.
Because of this setback, it is possible for
the tree you have chosen for afinal crop
tree, and have spent money on to release
and prune, may actually fall behind in
growth and be overtopped by untreated
co-dominants or shade tolerant
suppressed stems. Be careful!

Where a stand has pockets of disease, thinning will focus on removing the susceptible
species. In stands infected with root rot, you need to determine the location and type of
the disease first, since your thinning method around those root rot centres will vary
according to the disease type. In stands with a stem or needle disease, you are advised to
consult with local pest management foresters regarding the appropriate thinning regime.
The treatment will vary depending on the particular problem and crop tree species. In
sSome cases extra stems are |eft on-site as insurance against those that may die; in other
cases, where it is possible that site disturbance may spread an infection, diseased stands
may not be thinned at all.

Thinning Logistics

One of the real benefits of small-scale woodland management lies in the ability to
intensively monitor and manage stands. It is possible, through multiple thinnings over the
life of the stand, to maximize the growth potential of your crop trees while reaping
continued benefits from trees removed as thinnings. Stands can be kept fully stocked as
they grow, with stems being removed only when they begin to interfere with the growth
of the crop trees.

92 Managing Your Woodland



To do this, however, you must have good road access and be able to make repeated
entries into your stands without damaging crop trees or the soils on your woodland.
Further, the stems removed in each thinning must be of sufficient volume to pay for the
costs of removal. These requirements will depend on whether you are able to do the
thinning yourself, and the presence of markets for small wood productsin your area. If no
markets exist, it may be necessary to space your stand down to final harvest density in
one operation. Keep in mind, however, that wider spacing may invite wind or snow
damage and the growth of large limbs on the crop trees.

In most cases, thinnings can be timed to meet good log markets or your specific
timetable. Heavy thinnings can be taken at infrequent intervals or light thinnings can be
conducted more frequently in cases where markets for small wood products exist and
extraction costs are low. Regardless of how thinning is done, the overriding objectiveis
to maintain good crown cover, avoid high-grading, and achieve a good spacing for the
development of the larger crop trees.

Thinning Equipment

As discussed in the chapter “Harvesting The Trees,” avariety of special equipment has
been devel oped for small-scale harvesting and thinning operations. The lightness and
maneuverability of this equipment enables multiple entries into a stand over its rotation,
with minimal damage to the soil and the crop trees.

Small skylines (e.g., Mini-Alp) with light cable and short towers have been devel oped
especialy for the removal of small wood from stands on steep slopes. Small crawler
tractors (e.g., DS, John Deere 450) and rubber-tired skidders (e.g., John Deere 440), are
being used successfully for small-scal e operations on moderate slopes.

In addition, equipment dealers are beginning to provide modifications for farm tractors
that will allow the skidding of small wood. The Forest Engineering Research Institute of
Canada (FERIC) has produced a number of reports on specialized equipment for small-
scale woodland thinning and harvesting. A list of these isincluded at the end of the
chapter. Tractor-mounted winches and small yarding machines such as the Swedish ‘Iron
Horse' or American ‘Radio Horse,” make it possible for operators to harvest thinnings on
their own, without the assistance of large machinery or even four wheels.
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Horse logging is also proving to be a viable and inexpensive method of thinning small
areas, and is being used in many environments. It is best suited to stands of gentle slopes,
few obstacles, and good access since it may require more landings and trails than other
skidding methods. The Cariboo Horse Loggers Association and your local woodlot
association is your best reference for information on horse logging and horse logging
contractors in the province.

Recommended References

Small Woodlands Program of BC
A comprehensive ‘ Small Woodlands Library’ is available on the web [fwww.swp.bc.ca]

Canadian Forest Service
Pacific Forestry Centre
506 West Burnside Road
Victoria, BC, V8Z 1M5, tel.: 250-363-0600, fax: 250-363-0775
[Imww. pfc.cfs.nrcan.ge.call
Publications on many forestry-related topics are available on request from the on-line
bookstore at [http://bookstore.cfs.nrcan.gc.ca]

Timberline Forest I nventory Consultants, 1997. Forest Level Benefits to Commercial Thinning
and Fertilization, Ministry of Forests, Victoria, BC

Whitehead R. J. and B. N. Brown, 1997. Modifying Silvicultural Systems for Lodgepole Pine -
Windthrow After Commercial Thinning in Mature Lodgepole Pile

Mitchell, J., 1998. Forest Engineering Research Institute of Canada, Western Division
Compendium of Commercial Thinning Operations, FERIC
[Ivww.feric.calen/index.html]|

Ministry of Forests
Guidelines for Developing Sand Density Management Regimes, 1999, Victoria, BC
Introduction to Partial Cutting to Northern Interior Loggers, 1997, Workshop Handbook
[Ivww.for.be.calhfp/pubs.htm]

Farnden C., 1996. Sand Density Diagrams, Ministry of Forests, Victoria

Workers Compensation Board
Partial-Cutting Safety Handbook, 1997
[vwww.worksafebc.ca]

Cariboo Horse L ogger s Association
Box 4002, Quesnel, BC, V2J 322, tel ./fax: 250-297-6305
mail to:chla@bcinternet.net,

[flvww.horsel ogging.org]]
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What is Agroforestry?

This chapter isintended to give you new inspirations and ideas of what else you can do
on your woodland. In 2001, the Small Woodland Program of BC published an excellent
publication A Guide to Agroforestry in BC. This publication will give you an in depth
source of information on agroforestry.

Agroforestry is aland management approach that deliberately combines the production of
trees with other crops and/or livestock. By blending agriculture and forestry with
conservation practices, agroforestry strives to optimize economic, environmental and
socia benefits.

Intensive management of trees, non-timber forest crops, agricultural crops and animals on
traditional forest and agricultural lands is the key to successful agroforestry.

Agroforestry has been carried out in British Columbiafor some time, although it has not
been called agroforestry. The most widely recognized practice is the grazing of cattle and
sheep in central interior forests, both to feed the animals and to control weeds that
compete with the trees. Another well-established agroforestry system combines grazing
with sustainable Christmas tree production in the east Kootenay.

How Agroforestry Systems Work

Agroforestry systems vary according to the resources available and the outcomes desired.
Different management practices will yield different combinations of crops, products or
functions (e.g., wind protection or soil stabilization). In BC, the five main management
systems are:

shade systems:. shade agroforests and forest farming
sun systems: sun agroforests and intercropping
silvopasture

integrated riparian management

timberbelts.

grodDE

Note: Some plantations in BC—hazelnuts, Christmas trees, hybrid poplars—are grown
as monocultures and are not true agroforestry systems. However, agroforestry
management practices can easily be applied to these crops.

What are Shade Systems?

Shade systems are created when shade-requiring or shade-tolerant crops are intentionally
managed under a closed tree canopy. Shade agroforests and forest farming are the two
shade systems best suited to agroforestry in BC. They are usually established in an
existing woodland. The two systems are very similar, though shade agroforests tend to be
extensive, while forest farming is more intensive.
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Numerous marketabl e plants can be produced in shade. They include:

* medicinal plants, such as ginseng and golden seal
» food products, such as fiddleheads

» gpeciesfor landscaping, such asferns

» floral greens, such as sala and beargrass

e craft products, such as cones, twigs and moss.

What are Sun Systems?

A sun system is managed for crops that grow between trees and require full sun to mature
and become marketable. Sun agroforests and intercropping are both sun systems. They
differ in that sun agroforests are established in existing forest, with trees in random
patterns, while treesin intercropping systems are planted in rows for easier management.

Crops that can be produced in full sun include:

e horticultural plants, such astomatoes and corn
» forages, grains and oilseeds

» treecrops such as plums and nuts

» Christmastrees

* shrubs, such as berries

» treesfor lumber and woodfibre products.

What are Silvopasture Systems?

Silvopasture systems combine trees with forage and livestock production. Trees and
livestock benefit each other in well-designed silvopasture systems. Owners of woodland
and pastureland have found that this land-use approach provides excellent opportunities
for generating additional income.

Crops and products that silvopasture systems yield
include:

e meat and dairy goods

» forage and hay

e soft and hardwood lumber products
e nuts, treefruit and berry crops.

To manage a silvopasture system, the landowner
requires a knowledge of tree, cattle and forage
interactions. Trees are managed to maintain adequate
forage, while forage feeds livestock and benefits tree
growth. Seeding istimed to give forage an advantage
over native plants, and grazing istimed to minimize
damage to seedlings.

The two primary silvopasture strategies are:

» Forest grazing — ‘livestock in the forest’
* Intensivetree pastures —‘treesin the pasture.’

Agroforestry Overview 97



What is Integrated Riparian Management?

Riparian zones are complex systems composed of plants that are adapted to the moist
environment bordering waterbodies and watercourses. This link between land and aquatic
ecosystems performs vital ecological functions and is part of the network of watersheds
that connect forest, agricultural and urban lands.

Integrated riparian management is the management of riparian zones to enhance and
protect aquatic resources, while also generating economic benefits.

What are Timberbelts?

Timberbelts consist of multiple rows of trees planted for both production of tree crops
and environmental benefits (e.g., wind protection, soil conservation, wildlife habitat).
Economically, planting a variety of tree species provides arange in crops and rotations,
including shade-tolerant plants that can be grown under the trees. Environmentally,
timberbelts protect soil, water resources, crops, livestock and buildings from wind,
drifting snow, dust, and in some cases, odours. Planting stock can be either native or
introduced to the area.

Other timberbelts, or greenbelts, are established for wildlife habitat as part of riparian
management, or to create a buffer between urban areas and agricultural or forestry
activities. Trees or shrubs grown along fencelines may also be considered timberbelts,
although fenceline plantings generally consist of fewer rows (usually only one).

Cold Wind

) % Farmstead Windbreak

Crops produced in timberbelts include:

e timber, fenceposts, e nuts, fruits, berries
firewood e transplantsfor

» Christmastrees landscaping

* boughs, cones » shade-tolerant plants.
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Shade Systems

Silvopasture

Shade systems involve the intentional manipulation of
trees, shrubs and ground vegetation to produce both
timber and shade-requiring non-timber crops.

Silvopasture systems combine
trees with forage and livestock
production.

Integrated Riparian Management

Integrated riparian management is the management of
areas bordering waterbodies and watercourses to
enhance and protect aquatic resources while
generating economic benefits.

Sun Systems

Sun systems involve the planting of woody perennials
other crops that require full sun.

Timberbelts

Timberbelts consist of multiple
rows of trees planted for both
environmental protection and
production of crops.
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Defining an Agroforest

When a natural forest is managed to produce more or higher-quality crops, it becomes an
agroforest. Activities that define an agroforest include:

* removing competing plants (sell marketable materials)

» adding mulches to control weeds and retain moisture

e adding nutrients

* addingirrigation

e gpacing, pruning and thinning trees and understorey plants (sell salvage if
e possible)

e multiplying existing plants

e introducing plants and trees from other sources

* managing livestock.

In addition to timber and other wood products, agroforests can yield non-timber forest
products (NTFPs).

Agroforestry is much more
than harvesting of non-timber
forest products, although the
same crops may be involved.

NTFP category Examples
wild edible mushrooms pine mushrooms, chanterelles, morels
florals and greenery sala, red osier dogwood, cedar boughs, moss
medicinals and pharmaceuticals devil’s club, yew bark
wild berries and fruit huckleberries, blueberries
herbs and vegetables fiddleheads, cattail
|andscaping/reclamation products transplants, seed
craft products conifer cones, bark, twigs, moss
miscellaneous NTFPs smoke woods, cedarleaf oil

BC Non-timber Forest Products (after de Geus, 1995).
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Key Features of Agroforestry Systems
Choice—not chance

Agroforestry systems are designed, created and managed to yield a variety of marketable
crops and environmental benefits. Y ou determine your goals for the system and
intentionally combine the necessary components to work towards those goals.

It isimportant to note that the different agroforestry systems are not as distinct as they
may seem. In fact, they are all closely related and interactive, and a combination of plants
that isinitially combined in one system, can develop over time into another system as the
trees and other plants mature.

Multiple goals
Agroforestry systems meet a variety of needs. They can be designed to:

e generate short-term cash flow

* reduce costs of establishing atimber crop

e improve micro-climates (e.g., reduce wind speeds)

* restoreriparian zones for environmental and economic benefits
*  CONnserve resources

*  bring unused land into production

* increase forage for existing animals or new livestock.

Constant change

Agroforestry systems are more diverse than forestry and agriculture monocultures and
more dynamic than traditional agricultural practices. By their very nature, agroforestry
systems will change over time; trees will grow taller, they’ll cast more shade, and
canopies will closein. Agroforesters need to look and plan ahead— further ahead than is
usually the case for many farmers.

Benefits of Agroforestry

At atime when society is re-examining agricultural, forestry and other |and-use practices,
agroforestry is generating increasing interest as part of a comprehensive solution. In
particular, the search for more sustainable agricultural systemsin North Americaand
elsewhere has been adriving force behind agroforestry. A number of important benefits
can be derived from agroforestry systems:

More Profit

Well-designed agroforestry systems can increase revenue and decrease costs. For
example, crop combinations that are well-adapted and compatible can generate more
revenue per area planted than single species crops.

Short-Term Income

Non-woody crops can provide short-term income while high-value timber is grown
simultaneously in the same system.
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Tax Advantages

Growing farm crops may alow areclassification to farm land, with a resulting property
tax reduction.

Less Risk

Agroforesters can substantially reduce their risks by diversifying because growing a
variety of crops spreads the risk. In addition, the variety in number and function of crops
provides ecological stability making it less likely that pest or disease infestation will
damage the entire system.

In contrast to more traditional thinking, mixing trees and other crops can actually enhance
production if the system is properly designed. It's important to remember that planning
and managing a diverse agroforestry system requires along-term outlook and careful
planning.

Enhanced Environment

Agroforestry provides a number of ecological and production benefits. First, soil quality
and productivity can be enhanced through reduced erosion, recycling of nutrients through
leaf litter decomposition, and the planting of crops that fix nitrogen needed by other crops.

Second, agroforestry systems can modify micro-climates by using trees to protect crops
and animals from weather extremes. Third, agroforestry systems can improve water
quality by reducing nutrient flows into waterways, providing shade to lower water
temperatures and by providing sources of food and habitat for fish.

Better Use of Land

Arableland isfairly limited in BC, yet the land that is avail able is often under-utilized.
Agroforestry can make better use of under-utilized land, especially by improving
productivity on land considered marginal for agricultural production. In addition,
agroforestry can produce agricultural and other non-wood crops from woodland without
impeding timber growth.

Multi-storey agroforestry systems produce more crops from a piece of land and capture
more of the available light and nutrients than mono-crop systems. Steven Sharrow, a
range management professor at Oregon State University, found that one acre of grass-
legume/Douglas-fir silvopasture produces as much forage and timber as 1.6 acres of
similar forest and pasture alone.

With good planning, agroforestry can achieve better results without the ecological costs
that may arise from single-crop agriculture or forestry.
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Improved Communities

When agroforestry meets the economic objectives of individual landowners, spinoff
benefits to society will follow. Successful land-use strategies create sustainable
production systems, maintain biological diversity, protect water resources and increase
fiber production from private lands.

Recommended References

Small Woodlands Program of BC
A comprehensive ‘ Small Woodlands Library’ is available on the web [fvww.swp.bc.cd]|

Small Woodlands Program of BC, 2001, A Guide to Agroforestry in BC,
[www.swp.be.ca

Small Woodlands Extension Catalogue
available through SWP web page [[vww.swp.bc.ca]]

Canadian Forest Service
Pacific Forestry Centre
506 West Burnside Road
Victoria, BC, V8Z 1M5, tel.: 250-363-0600, fax: 250-363-0775
[Ivww.pfc.cfs.nrcan.ge.cal
Publications on many forestry-related topics are available on request from the on-line
bookstore at [http://bookstore.cfs.nrcan.gc.ca]

Ministry of Agriculture, Food and Fisheries, Agroforestry BC - Newsl etter
contact farman.conn@gems3.gov.hc.ca] tel.: 604-556-3001

Oregon State Univer sity Woodland Workbook.
A compilation of articles, it can be ordered through
Publication Orders, Extension and Station Communications,
Oregon State University, 422 Kerr Administration, Corvallis, OR 97331-2119,
fax.: 541-737-0817.
[Ivww.wood.orst.edu]|

DeGeus, Nelly. 1995. Botanical Forest Products. Integrated Resources Policy Branch,
BC Ministry of Forests.
[Ivww.for.gov.bc.calhfp/botan/bot-toc.htm]|

KWC Training. 1998. Goods from the Woods: Developing Your Non-Timber Forest Products
Business

Schlosser, W., C.T. Roche, K. Blatner and D. Baumgartner, 1992. A Guideto Floral Greens:
Special Forest Products. Cooperative Extension, Washington State University, EB1659
($US2.50), can be ordered at the following web site
[Ivww.cahedb.wsu.edu/infopub]|

von Hagen, B., J.F. Weigand, R. McLain, R. Fight and H.H. Christensen, 1996. Conservation
and Development of Non-timber Forest Productsin the Pacific Northwest: An annotated
bibliography. USDA Forest Service Gen. Tech. Rep. PNW-GTR-375t
[Ivww.fs.fed.us/pnw/fight.pdf]|

University of Missouri Center of Agroforestry, Agroforestry, Training Manual for Applied
Land Use Practices, UMCA 2-2000
203 Anhaeuser-Busch Natural Resources Bld Columbia, MO 65211, tel.: 573-884-2874
umca@missouri.edu,
[ivww. missouri.edu/~umcal|
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USDA National Agroforestry Centre (NAC)
East Campus - UNL Lincoln, NE 68583-0822, tel.: 402-437-5178

[Mww.unl.edu/nac]

Agriculture Canada, Ontario Federation of Agriculture, Ontario Ministry of
Agricultureand Food, Ontario Ministry of Natural Resour ces, 1993. Best
Management Practices: Farm Forestry and Habitat Management. Guelph, ON.

Ashton, Mark S.; Montagnini, Florencia, 1999. The Sivicultural Basis for
Agroforestry Systems. CRC Press, Boca Raton, FL.

Buck, Louise E., JamesP. Lassoie and Erick C.M. Fernandes,1998. Agroforestry in
Sustainable Agricultural Systems. Lewis Publishers, Boca Raton, FL.

Clason, T. 1998. Agroforestry Practices for Small Farm Management. Louisiana
State University, Homer, LA.

Columbia-Pacific Resour ce Conservation and Development Council, 1998.
Agroforestry Resource Guide. Aberdeen, WA.

Garrett, H.E., W.J. Rietveld and R.F. Fisher, 2000. North American Agroforestry: An
Integrated Science and Practice. American Society of Agronony, Inc., Madison, WI.

Gordon, Andrew M. and Steven M. Newman, 1997. Temperate Agroforestry Systems.
Biodiversity International, Buckingham, UK.

Hodge, Sandra S., Willian Walter, and Sara M. Peters, 2000. Agroforestry: Training Manual
for Applied Land Use Practices. University of Missouri Center for Agroforestry,
Columbia, MO.

Rayment, Bar bara. 2000. From the Ground Up: A Horticultural Guide for North-Central
BC. David Douglas Botanical Garden Society, Prince George, BC.

Seyler, James and Micheal Gold. 1993. A Checklist of Suggested Guidelines for the
Design and Evaluation of Small Scale Agroforestry Projects. Department of Forestry,
Michigan State University, East Lansing, MI.

United States Department of Agriculture, 1999. Agroforestry for Farms and Ranches.
Ecological Services Division, U.S. Department of Agriculture, Washington, DC.
Also available on line at http://www.nhg.nrcs.usda.gov/B CS/forest/tnotel.html |

Wojtkowski, Paul, 1998. The Theory and Practice of Agroforestry Design. Science Publishers,
Inc., Enfield, NH.
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What Are My Access Needs?

A woodland road system serves many transportation purposes, including the extraction of
timber, access for silviculture treatments, fire control and recreation. Y our objectivein
developing aroad network will be to provide for these uses with the minimum
disturbance to the land base and your pocketbook.

This chapter discusses the mgjor considerations in devel oping your access network,
including road layout, construction, maintenance and environmental considerations. Skid
or forwarding trail development is dealt with in the chapter “Harvesting the Trees.”

Accessisvital to awell-managed woodland. Y ou will need to consider a number of
different forms of accessto your property; general access via main roads and trails, new
logging roads for the removal of timber, branch roads to take you and your equipment to
stands requiring spacing, thinning, and pruning, and protection roads to water sources.
The building standard will vary with each type of access, depending on the type of
vehicle and volume of traffic it will carry, aswell as the season of use.

The best approach to road building, environmentally and financialy, isto build to the
minimum standard required for the projected use. Good planning, engineering and
construction are the keys to keeping costs to acceptable levels.

Y our road needs will
depend on a number
of things, including
your management
objectives, the
location and
characteristics of your
timber, terrain
conditions (such as
rock, swamp, slope),
and the silvicultural
system and logging
methods you plan to use. Part of your initial considerations should include the assessment
of existing access roads and trails. One of the benefits of working in second growth
stands is the presence of old roadbeds, railway grades and skid trails from when the stand
wasfirst cleared. In these areas only minor road upgrading, such aswidening or spur road
development may be required to complete an access network, and you can often acquire
enough knowledge to do it yourself. Where major road location and construction are
required to develop awoodland area, an experienced contractor or consultant should be
called in to ensure that the most efficient and safe road system is devel oped.
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How Do | Plan a Road Network?

Your first task in planning your road network will be to sketch out main routes that
provide the best coverage of your woodland and access to particular sites of importance.
The purpose of thisinitial plan isto locate the road network to cover the whole area,
while minimizing the total length of road required. Begin the process of road location at
the drawing board, with aerial photos and a good contour map of the area. Pencil out
possible road routes based on the following considerations:

1. Follow contour lines where possible. Try to keep road grades below 10% (no
more than 1 metre of vertical rise for every 10 metres horizontal distance).

Avoid depressions which may catch and hold water.
Steer clear of trouble spots such as swamps, rock outcrops, etc.
Minimize the number of stream crossings.

Keep adistance from stream and leave a‘ green belt’ of undisturbed soil and
vegetation between roads and waterways to filter runoff and minimize erosion.
On flat land, the green belt should be at least 10 metres wide, more on slopes.
(Width will vary with topography, stream width, bank stability, fish-bearing
quality, etc.).

6. ldentify potential sitesfor landings (flat areas for loading logs onto trucks), such
as saddles, benches or ridges.

7. Make use of old road grades or common road systems wherever possible.

8. Road curves should be located on minimum grades. Try to avoid sharp curves,
but if unavoidable, provide extraroad width in these curves.

9. Avoid unstable soil conditions that could create erosion problems and deposit
sediment in fish bearing streams. Indicators of potential slopeinstability are jack-
strawed trees (trees tilted in various directions), split trees, pistol butt (recurved)
trees, soil and rock piled up on upslope side of trees, deep, fine textured soils,
shallow, wet organic soils, recent scours, sluffs and slides.

10. Watch for potential sources of gravel or fractured rock to be used for road
balasting and culvert beds. Rock cuts can also provide material for armouring
culverts, dispersing runoff and preventing erosion. Rock can also be used to bring
aroad up to grade level, reducing the amount of gravel needed for the running
surface.

11. Note requirements for culverts and bridges.

a kD

Ideally, the road system should be planned for long-
term use and to be suitable to access stands that are
currently immature but will be harvestable at some
point in the future. Depending on the terrain and
control points (e.g., stream crossings, rock bluffs)
main access roads should have a spacing of 300—
400 m and 100-200 m distance to the woodland

AR 1:

i
boundary, Additional, short spur roads or forwarding i A
trailswill help to further access pockets and bands of i ‘/ "
harvestable timber. For ground-based harvesting = \ ”
systems, the access roads should be located at the ) Wil IJ
lower end of the slope. For cable-based harvesting - &
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systems, it is best to have the road located at the slope ‘break’ at the top of the slope.
However, if necessary, uphill yarding on moderate slopes is possible with some ground-
based harvesting systems (i.e., hoe chucking, track skidders) and cable systems can
usually cope with down hill situations. Since roads, once built, can not be moved easily,
you should discuss your plans in your woodland with experienced road builders and
logging contractors.

When the road system has been located on the map, the next step isto lay out the roads
on the ground. The field location will be based on control points, or those must do items
noted in the road planning phase, such as bridge crossings, important timber stands,
landing locations and junctions. Forest roads can usually be surveyed using basic hand
tools consisting of compass, clinometer, survey chain, calculator (conversion of slope
distance) and flagging tape.

Steepness of the road, or gradient, is usually the main concern, and should be limited to
about 15% (20% maximum) for long, favourable slopes and 8% for long, adverse slopes.
The terms favourable and adver se relate to the conditions facing aloaded logging truck; a
grade is favourable when the loaded truck is going downhill, and adverse when the
loaded truck is going uphill. For short stretches, favourable grades can be increased to up
to 25%, and adverse grades to 12%. Road grades over 7% are vulnerable to water erosion
of the road surface. To avoid the requirement for constant maintenance and repair, coarse
angular rock as ballast or surfacing material should be used. This type of material will
aso help logging vehicles to navigate steep road sections.

Road Construction - How Much Can 1 Do?

Road building usually follows a schedul e based on which areas are slated for harvesting
or special treatments first. The construction requirements will vary with the drainage,
grade, slope, obstacles, stream beds and stream crossing conditions of the site. Before
construction actually gets underway, you will have to decide whether to do-it-yourself or
hire a contractor. In many cases, you will not have access to the equipment needed for
road construction, and if the job is large or complicated you will likely want to hire a
competent forest road contractor. However, in many instances, light duty roads can be
constructed by competent landowners using a dozer or a small excavator and other earth
moving equipment.

Contracting can be done either as a complete package for a finished roadway at alump
sum price, or for specific portions at hourly rates that include the manpower and
equipment. Y ou may choose to include road building as part of the harvesting contract
for a particular area. Y our choice may be influenced by the availability of contractorsin
your areaaswell as your ability to supervise the work. At a minimum, be prepared to be
on-site at the start of any excavation, for construction of stream crossings, and for afinal
check before the contractor leaves.

A clear road construction contract should be drawn up which specifies the extent of the
work, method of construction, method of payment, schedule of work, standards of work,
holdback requirements and arbitration procedure if work isin dispute. Be sure your
contractor has adequate liability insurance and current Workers Compensation Board
insurance coverage. If a mishap occurs, you as the landowner may be held responsible. A
sample road construction contract is found at the end of this chapter.
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Skid trails can be considered an extension of the road network and should be laid out and
constructed with appropriate care, depending on the projected level of use. Logging plans
should balance skidding distance with road construction costs to ensure the most efficient
logging pattern. Skid trail layout and construction are discussed further in the chapter
“Harvesting the Trees.”

Equipment

Whether you are planning to do-it-yourself or hire a contractor, you will need to consider
the appropriate equipment for the job. Bulldozers, excavators and front-end loaders are
common choices; each has advantages for particular situations.

Most forest roads are built with excavators, which are multi purpose machines that can
perform numerous different tasks in your woodland, including stump pulling and
harvesting (hoe chucking). Excavators perform well, if the road construction does not
require horizontal movement of excavated material, though this limitation can be
overcome by using atruck for end-hauling. The hoe is well-suited to soft, wet conditions,
or situations requiring the breaking of small amounts of isolated or loose rock.

Bulldozers have their application if road material needs to be moved horizontally over a
short distance. The size of the bulldozer required for the job will vary with the total
earthmoving requirement as well as the type of soil. These machines come with avariety
of front-end blades and rear-mounting attachments like logging winches, rippers and
stump-splitters, which make them versatile for many woodland activities.

Front-end loaders can be fitted with a bucket for loading gravel onto trucks or for
transporting material for short distances. For minor road building in favourable
conditions, afarm tractor with a bucket and a blade will suffice. Progress, however, may
be very slow. The choice of equipment for road construction must balance efficiency with
operating cost.
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Construction Steps

Road construction begins with clearing of the right-of-way. All saleable wood from right-
of-way clearing should be recovered, and tops, branches and stumps should either be
buried beneath fill on the low side of the right-of-way, scattered into the forests, or piled
and burned. Construction should be timed for efficient working conditions—avoiding
troubl e periods such as spring runoff and winter freeze. On poorly drained soils, road
construction should be carried out during the dry season.

The use of geotextilesin forest road construction is increasing. These woven or spun
fabrics are made from various organic and synthetic fibres. The purpose of placing
geotextilesis to reduce the horizontal or vertical movement of road material. They are
used on unstable road cuts or fill slopesto prevent erosion. Geotextiles are also laid down
over rock ballast, puncheon or bridge decking to prevent fine silts from moving to the soil
surface or into watercourses.

There may be instances where you do not want to disturb the root systems or disturb the
flow of groundwater with ditches and removal of the overburden. When you place aroad
on soft, wet ground without removing the organic soil it is termed overlanding. It is
possible to use puncheon or corduroy (non-merchantable wood) placed tightly together,
and covered with ballast. In addition or alternatively, use alayer of geotextileasa
separator to prevent the intermixing of mud that can work its way up to the running
surface by the hydraulic pumping action of the traffic on the road.

Road width requirements will vary according to the frequency of use, the size of vehicles
using the road, and the type of products moved. In general, aroad with a finished surface
of 4—6 metres is suitable for most forms of small-scale woodland transport. The right-of-
way should extend approximately 1 to

2 metres beyond the cut and fill to allow
the safe travel of large vehicles. The
roadway itself should be higher than the

Running surrounding ground to ensure that it does
O surface not become a drainage ditch. Woodland
c W roads of 5 metre widths should have an
average ditch depth of at least 0.5 metre
Ly and ditch width of 1 metre. These
\\M dimensions may vary widely, depending
T upon the construction material. Extra

ditch width is recommended in silt and
clay conditions, while shallower ditches
are acceptablein rock.

On sidehills, cut bank slopes should not be steeper than 1:1 (1 metre of horizontal
distance per metre of vertical rise); and fill bank slopes not steeper than 1.5:1 (1.5 metres
of horizontal distance per 1 metres of vertical rise). For steep side slopes with potential
for slumping, consider cutting the road profile deeper into the slope and moving the
surplus material to fill or spoil areas. Do not support your road on downslope stumps,
trees or cull logs. Cut and fill banks can be seeded, planted or terraced for soil stability. If
you believe there is a chance of slumping or sliding above or below your road, consider
placing “willow wattle.” These are bundles of willow (Salix spp.) or cottonwood
(Populus spp.) which are fixed across the slope with stakes of the same species. Both
these species have the ability to root readily, so as soil and debris accumulates behind the
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bundles, the stakes and the bundled material will grow into the hillside providing stability
and erosion control.

The secret to a good roadbed isto keep it well-drained. Proper ditching is one of the keys
to road stability, and the size and frequency of culvertsis also very important. On flat
land, ditches should be placed on both sides of the road. Roadways on slopes only require
ditching on the topside, sloped to drain water away from the road. Avoid long grades—
they are susceptible to water buildup and require extra culverts. A light crown in the
centre of the road will assist drainage and minimize the formation of potholes. If you
have awell drained, vegetated and stable upslope, you may consider not to construct a
ditch, but rather grade a shallow outslope to the road so water drains off. Be sure there
are no berms left after construction or grading that would not let water escape.

Culverts should he placed wherever water drains naturally. Their purposeisto drain
excess water from roads and ditches and support natural drainage patterns. Asarule of
thumb, plan on approximately 5 culverts per kilometre of roadway on average ground.
Vary the number according to your specific site conditions.

At least one foot of cover or

one-half of diameter. Installation
Road surface
A - of

PR P2ASSA DR n..'r_.u PR

) 7 B4 e D ) culverts.
Base and sidewall ", Tamp backfill material
fill material should ¢ . at regular intervals.
be compacted

Level of
natural

ctreambed (Adapted from
= Montana
Existing ground Department of
Rock-free culvert bed State Lands,
(gravel or soil) 1992.)

Culverts can be log culverts constructed on-site or circular metal culverts. In any case,
they need to be large enough to handle peak water flows and it is better to err on the side
of caution. Wooden culverts should be constructed from cedar to prolong their life.
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Notes:

. . »  Opening size: must pass peak flow for
Elevation view 100-year return period plus minor debris;

] . . B min. 0.5 m; C min. 1.5 m.
Fill containment logs (drift or . . .
secure by cable to sill log) ¢ Road width: varies with road curvature.

Road

/ Drift pin *  Culvert width (as measured parallel to
A
surface l—’

/ stream): varies with road width, height and
type of fill, culvert gradient and skew.

e — «  Sill logs: place outside stream channel and
( J below scour level; species can vary.
o5 A B /I hs Minimum diameter is 36 cm; long enough to
support stringers, fill containment logs and
road fill.

*  Non-woven geotextile (filter cloth) minimum
grab strength of 700 newtons (MD).

Sill log o
«  Stringers (puncheon): match in diameter and
taper, and be free of decay and excessive

crook or sweep; spiral grain should be less

Scour level (normally bottom of channel)
« B — distance from the bottom of the creek to the than 1 in 8. Knot size in middle should not

bottom of the stringers or needle beam exceed 125 mm. See Table 12 for sizing.
» C - distance between the sill logs

¢ Fill contaiment logs: minimum diameter
400 mm. If lashing is used, inset the cable to
protect it from damage by road maintenance

Road Filter cloth equipment.
width c i
D . onnections:
l/ Drift pin or cable - stringers to sill: 12 mm spiral drifts
i i 1 - fill containment log to sill:
/ T Fill containment log 18 mm spiral drifts or 4 wraps of 18
\ Stringers (puncheon) mm diameter 6 * 9 fibre core wire rope.

! ; ; i % »  For permanent roads, use sound western

A A AR )K Silllog - redcedar for all components.
¢ Inlet control: place rock to protect against

fill erosion to the 100-year flood level.

Cross-section A-A )
*  Qutlet control: place rock as required to
prevent outlet scouring and undermining of

Not to scale. the sill logs.

Untreated Douglas-fir or spruce may be an alternative, though these will require
replacement more frequently. Use alayer of geotextile over any wooden structure to
minimize siltation. Though metal or plastic culverts are more expensive items, they may
be a cost-effective alternative due to their ease of placement and durability.

Locating Culverts

place at right angles to roadbed to minimize culvert length

make sure culverts are firmly footed to settle evenly when covered

where road grades are greater than 6%, culverts should be angled or skewed toward
the grade

provide adequate culvert slope (2—-3%) so that water flows freely through the culvert
and sediment does not build up at lower end

culvert must be large enough to anticipate snowmelt and storm water flows

culverts must be placed at alevel to ‘ capture’ and channel water flows, but not so low
that they capture and accumulate debris; a settling pond needs to be placed adjacent
to the intake to protect the culvert from being blocked by moved material

culvert should be covered with fill to a depth equal to or greater than the culvert
diameter (or as recommended by the manufacturer)

aditch plug should be installed below the culvert, on the intake side, to prevent water
from flowing further down the ditch; construct the plug or block lower than the
shoulder of the road so that any overflow will continue down the ditch and not down
the road

armour culvert intakes, outflows, and discharge areas to prevent scouring and
erosion.
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Bridges

Particular care must be taken with installing culverts at stream crossings. Stream bed
disturbance should be minimized and the use of broken rock, vegetative cover or other
means to reduce soil movement into the stream are advised. Federal Fisheries officers
and/or officers from the local Ministry of Water, Air and Land Protection should be
consulted regarding specific procedures and timing of construction in fish-bearing
streams. Most of the times you will be required to use open bottom culverts in order to
not destroy existing fish habitat.

Bridges are recommended when stream flows require steel culverts with diameters above
120 cm, or log deck culverts with a span of over 3 metres. At this point, call in the
experts. The cost of professional advice isworth it.

Fords and Swales

Ballasting

Y our road may cross a shallow low-flow stream or seasonally wet area (no down stream
fish or water source values). An aternative to a culvert is a properly constructed ford or
swale. Remove any silts and fine soils on the approaches or in the ford/swale. Stabilize
the approaches with uphill waterbars. Lay down geotextiles to strengthen the roadbed.
The bottom of the ford/swale must be firmly ballasted with coarse rock. Shot-rock works
best as it does not pack solid, but leaves channels for water flow. The purpose of afordis
to provide a safe, erosion-free and storm proof crossing that requires little or no
maintenance.

Forest roads require ballasting to provide for al-weather hauling. Ballasting, however,
may be an expensive construction step, in case there is no suitable material in place. The
costs of ballasting are high due to the amount of equipment involved—usually a hoe or
loader, atruck to haul the gravel and another hoe or small bulldozer for spreading the
material. These costsrise rapidly with the distance of the gravel source from the road.
Where traffic is light and seasonal, packed dirt roadways, with only the trouble spots
gravelled, may suffice.

For final shaping of the road profile, nothing matches the production and quality of aroad
grader. Inquire at your local Ministry of Transportation and Highways to see if they or
their contractor may have a machinein your area. It is often possible to coordinate
activities and obtain a very reasonable rate.

How Do 1 Care For My Roads?

A well-planned and constructed roadway will minimize potential problems, but aregular
maintenance program is needed to ensure the long-term stability of aroad system. In
most cases you will be able to carry out an effective road maintenance program with hand
tools, some gravel, and atruck. Potential trouble areas, such as wet spots, culverts and
steep grades should be noted. Regular inspections should be carried out, with additional
checks after heavy rains. New roads and roads with heavy traffic should get specia
attention. Springtime maintenance is most important—a little shovel work early in the
season can prevent potentially larger problems later on.

Woodland Roads 113



Maintenance inspections should check al drainage structures, removing debris from
ditches and culverts. Watch ditches for flooding or signs of bank erosion that may signal
the need for more, or larger, culverts. Check inlets and outlets of culverts for scouring.
Road grading should be carried out as heeded to maintain road shape and surface,
depending on the size of operations and frequency of use. Ruts and pot holes should be
filled in before spring rains. Cut banks may be vegetated to combat erosion. There are
several commercia seed mixes available for varying roadside conditions (e.g., sunny,
shady, wet or dry). Spur roads not needed all the time, can be put to ‘bed’ by digging
short drainage ditches (water bars) across them to control winter and spring runoffs.

What Are The Environmental Considerations?

Road development has a major influence on the efficiency and cost of harvesting
operations. It isimportant that roads are well planned, engineered and constructed from
the outset. Road building requires a large commitment of financial resources and
specialized expertise to minimize environmental impacts. Though logging is often
believed to be the source of erosion and siltation, it is the roads associated with logging
that are often the real cause of such damage.

1]

The importance of careful planning and construction cannot be overemphasized. Poorly
laid-out or inadequately constructed roads may cause many headaches later on. The
dislocation of vegetation and soil, and manipulation of water flows brought about by road
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building can have harmful effects on the environment. Waterways are the most
vulnerable since they pick up the silt and debris that are disrupted during construction.
The design and location of culvertsis especially important to offset potential problems.

The Ministry of Water, Land and Air Protection and the Federal Department of Fisheries
and Oceans share the responsibility of overseeing the use and care of watercoursesin the
province. Stiff penalties are enforced for violations to the Federal Fisheries Act that result
in damage to fish-bearing streams, rivers and lakes. Guidelines and regulations are
available from both governments and should be consulted for the road construction and
logging phases.

Protection Guidelines

« construct roads reasonable distances from fisheries sensitive zones (these are small
water bodies such as back channels on main rivers or streams, swamps or bogs that
are important for spawning and rearing)

e avoid construction in areas of high slope instability

»  stop construction when soils are extremely wet

» leave streams clear of construction debris

e provide adequate sub-grade drainage

e ensurethat drainage is adequate to handle interrupted surface and sub-surface flows

* maintain width and gradient of active stream channels

» leave roads, drainage structures, and watercourses in a condition to minimize erosion.

In general, inexperienced people should only attempt road building under favourable
conditions (i.e., well-drained soils, slopes below 30%, stable terrain, no major stream
crossings) and in situations where the road will not be subject to intensive use. In all
other circumstances, advice from experienced operators is recommended.

Steps to Road Building

e develop road plan for woodland area

» determine road specifications for each Management Area

» for magjor, long-term roads seek help

» lay out roads on maps and aerial photos, then locate roads on the ground
» clear right-of-way

e build the sub-grade (the basic road bed shape)

e instal drainage structures

e ballast the road where necessary.
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Sample Road Construction Contract

The following contract is a sample format for your consideration. Note that a contract
should be adapted to the particular requirements of each situation. In addition to the items
addressed in the following sample contract, you may wish to provide for: Additional
Work, Directions to the Contractor, Representations, Curtailment, Specia Provisions,
Insurance, Assignment and Subcontracting, Default by Contractor, Insolvency of
Contractor, and Termination. Y ou are advised to seek legal counsel regarding your
contract documents.

ROAD CONSTRUCTION CONTRACT

THIS AGREEMENT made the day of. , 20
BETWEEN A .B. Cee

(Hereinafter called the “ Owner”)

OF THE FIRST PART

AND XYZ Construction Ltd.

(Hereinafter called the “ Contractor”)

OF THE SECOND PART

WHEREAS the Owner wishes to build an access road of specifications detailed below,
within District Lot 000 as shown in red on the map in Exhibit “A” attached.

AND WHEREAS the Contractor has agreed to construct the said road in accordance with
the terms and conditions set forth in this Agreement.

NOW, THEREFORE, THIS INDENTURE WITNESSETH that the parties hereto agree,
each with the other, as follows:

1. LOCATION:

The Owner hasidentified the location of the proposed road on the ground by survey
stakes flagged with pink ribbon. The Contractor has viewed the location and agrees that
the proposed road is 0.75 kmin length.

2. ROAD STANDARDS
The road shall be constructed to the standards specified as follows:

a) Surface width:
b) Right-of-way:
c) Gravel depth:
d) Culverts: The Contractor will provide all materials as required by the Owner and stated
herein:
materials:
minimum size:
frequency:

d) Ditch depth:
€) Rock excavation:
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3. EQUIPMENT
The road will be constructed with the following equi pment:
4. GRAVEL

Gravel will be taken from borrow pit indicated on the Exhibit “A” map. The Contractor
acknowledges having viewed said pit.

5. FIRE REGULATIONS

The Contractor agrees to comply with al Provincial Government regulations relating to
the safety and security in respect to fire or other hazards, and that during the fire or dry
season, April 15-October 31%, unless otherwise specified by the Ministry of Forests, will
take all precautions prescribed by Forest Practice Code of British Columbia Act or the
regul ations thereunder, or as may be specified by the Owner, and shall cease work if the
Licencee deems it necessary.

The Contractor agrees to supply and keep on site the appropriate fire fighting equipment
asrequired by the regulation for crew size, small and large engines and to follow the
shift/shutdown schedule of the Ministry of Forestsin for this area.

The Contractor agrees to have a person in charge present on the work site for the duration
of the road construction who has been trained to a level acceptable to the Ministry of
Forestsin areas of fire suppression techniques, fire behavior and fire line safety.

6. PRELOGGING

The Contractor shall, prior to commencing construction of said road, fell, limb and skid
all treeswithin metres on each side of the flagged centreline to the landing
designated on the Exhibit “A” map. All logs or trees shall be limbed and topped prior to
yarding or skidding. Utilizaton will be a maximum of 30 cm stump height, 10 cm top
diameter inside bark and a minimum log length of 3 m.

The Contractor shall manufacture the treesinto merchantable logs according to the
bucking specifications and standards provided by the Owner. Merchantable logs are
defined as logs containing at least 50% sound wood and of greater than a minimum top
diameter (inside bark) or minimum slab thickness of 10 cm and a minimum log or slab
length of 3m.

“Rub” trees should be left standing along the working areas until road construction is
complete and final yarding takes place. Those rub trees are to be utilized and yarded as
well. The Contractor is required to suspend work in heavy rain and if the ground is
saturated with water.

The Contractor shall use the timber mark as supplied by the Owner ( ) and
hammer stamp at least 2 log ends at both the front and back corners of each truck load as
well as paint the timber mark on the side of each load. The Contractor shall provide the
logging truck operators with the appropriate load slips and and retain a completed copy
on behalf of the Owner.

7. SLASH DISPOSAL/WASTE

The Contractor agrees that all slash, logging debris or waste resulting from the
Contractor’s operations will be disposed of by the Contractor to the satisfaction of the
Owner. Littering is prohibited in the area of operation.

Stumps are to be buried in depressions as much as possible with topsoil, but not within
the road profile or fill slope. Remaining stumps are to be piled and burned, or scattered
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into the standing timber. Excessive piles of overburden along the road side are to be
avoided and need to be scattered or transported to low spots, if necessary.

8. OWNERSHIP
All logs produced from District Lot 000 belong to the Owner.
9. TIMING
Prelogging of the right-of-way shall commence on ,20___,and
construction of the road shall be completed by ,20___ . Itisagreed
that time is of the essence hereof.
10. PAYMENT
The Owner has agreed to pay the Contractor $ for prelogging and
construction of the said road. Payments shall be scheduled as follows:
a) Upon completion of prelogging $ (commonly 10-15%); less 10%
hold back.
b) Upon completion of grade construction, including gravelling and ditching
$ (commonly 40-50%); less 10% hold back
C) Upon completion of slash disposal, removal of log debris, and road construction
in a good workmanlike manner $ (commonly 25-40%), less
10% hold back.

d) Within 60 days of the completion of road construction the 10% hold back upon
notification of WCB clearance less any amounts necessary to pay penalties and to
repair damages to access roads, or third party property and to leave the areain a
workman-like manner in keeping with good standards of road construction and
logging practice.

11. FIRST AID AND EMERGENCY PLAN

The contractor shall, provide at all times of any operations under this contract a First Aid
Attendant with adequate and up to date training required for the particular crew size and
work hazard class. The contractor shall further provide as per WCB regulation all
required means of communication, First Aid supplies, Safety Equipment and Emergency
Transportation Vehicle. Prior to commencing the work under this contract, the contractor
shall to the satisfaction of the owner and WCB officer prepare and carry an Emergency
Response Plan with alist of emergency procedures, contact numbers, frequencies and
back-up procedures. The contractor shall notify WCB within three days of commencing
the work of the location of the work site.

12. APPLICABLE LAWS

The Contractor shall, while performing the work hereunder, observe and perform (and
pay and satisfy all assessments or remittances pursuant to) the provisions of the Workers
Compensation Act, Employment Sandards Act, Unemployment Insurance Act (Canada),
and the Canadian Pension Plan (Canada), and regul ations thereunder, and the hours of
work laws and minimum wage laws of British Columbia and all other governmental
regulations, statutes and orders (including obtaining all permits or authorizations)
pertaining to or having a bearing upon the Contractor’ s work hereunder, and shall
indemnify and save harmless the Owner in respect thereof.

The Contractor'sWCB No. is
(The Owner has confirmed by phone that the Contractor isin good standing with WCB)
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13. LIABILITY

The Contractor shall indemnify and hold harmless the Owner and/or any third parties
from any and all loss, costs, damages. expenses and claims of every nature whatsoever
arising from any fire caused by the negligence of the Contractor or any breach of or
failure to observe any provincial, federal and municipal government laws, regulations or
instructions.

The Contractor shall carry $2,000,000 Comprehensive General Liability insurance
including a minimum $500,000 for Forest Fire Fighting Expenses.

The Contractor’s policy No. is with the following Insurance
Company: in

(A copy of the policy has been retained by the Owner)
14. TERMINATION
This contract will be terminated upon any of the following conditions:

a) Unsafe work practices as identified by WCB or the Licencee including use of alcohol
or drugs on the worksite.

b) Failureto respond to directions given by the Licencee to the Contractor or their
employees or Sub-Contractors.

¢) Failureto comply with any of the provisions of Sec. 11, Applicable Laws.

d) Failureto commence work under this contract within 2 weeks of date in Sec. 8,
Timing.

€) Failureto comply with any standard of this contract.

f) Failureto avoid, in the opinion of the Owner, environmental damage.

15. ARBITRATION

In the event that any dispute arises between the parties hereto which cannot be reasonably
settled, the dispute shall be settled by a single arbitrator appointed pursuant to the
Commercial Arbitration Act. Both Owner and Contractor shall be bound by the
arbitrator’s ruling, and shall pay equal portions of any expenses incurred.

16. NOTICE

For the purposes of this Agreement. notice shall be deemed to be given to the Owner at
(Owner’s address), and to the Contractor at (Contractor’s Address), or to such other
places as shall be from time to time substituted in writing, and such notice shall be
deemed to have been received when delivered by hand or forty-eight hours from posting
by registered mail from any post office within the Province of British Columbia.

IN WITNESS THEREOF the parties hereto have executed this Agreement.
Date:

Owner:

Contractor:
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Recommended References

Small Woodlands Program of BC
A comprehensive ‘ Small Woodlands Library’ is available on the web [\www.swp.bc.ca]|

Canadian Forest Service
Pacific Forestry Centre
506 West Burnside Road
Victoria, BC, V8Z 1M5, tel.: 250-363-0600, fax: 250-363-0775
[Imww.pfc.cfs.nrcan.ge.call
Publications on many forestry-related topics are available on request from the on-line
bookstore at [http://bookstore.cfs.nrcan.gc.ca]

BC Ministry of Forests
Forest Road Engineering Guidebook,1995, FPC of BC, BC Environment
Ground Skidding Guidelines, Engineering and Silviculture Branches
Protecting Forest Soil, Silviculture Branch
Road Construction, Maintenance, and Deactivation, 1993, VVancouver Forest Region
Coastal Fisheries Forestry Guidelines, MoF, MoELP, DFO, COFI

Nova Scotia Department of Lands and Forests
Building Standard Woodland Roads, 75/109/10
Forest Access Roads - Construction Guidelines, 76/12/12

Oregon State University Extension Service
Planning Woodland Roads, Extension Circular 1118
Road Construction on Woodland Properties, Extension Circular 1135
Designing Woodland Roads, Extension Circular 1137
Maintaining Woodland Roads, Extension Circular 1139
Designated Skid Trails Minimize Soil Compaction, Extension Circular 1110

[pwow.orst. edu]

University of Minnesota Extension Service, Forest Management Practices Fact Sheets,
Univ. of Minn. Distribution Office, tel..: 612-625-8173 or
[www.cnr.umn.edu/FR/extension)|

Managing Water Series
#1 Project Planning: Locating Roads, Landing, Skid Trails and Crossings
#2 Managing Water on Roads, Skid Trails and Landings
#3 Earth Berm Water Bars
#4 Using Logging Debris or Logsto Build Water Bars
#5 Conveyor Belt Water Bars
#6 Broad-Based Dips (Swales)
#7 Open Top Culverts
#8 Shaping Roads and Trails
#9 Roadside and Diversion Ditches
#10 Cross-Drainage Culverts
#11 Project Closure (Deactivation)

Crossing Options Series
#1 Temporary Stream Crossings
#2 Fords
#3 Culverts
#4 |ce Bridges
#5 Timber Bridges
#6 Railroad Car, Seel, and Pre-Sressed Concrete Bridges
#7 PVC or HDPE Pipe Bundle Crossings
#8 Temporary Wetland Crossings
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www.swp.bc.ca
http://www.pfc.cfs.nrcan.gc.ca/
http://bookstore.cfs.nrcan.gc.ca/
www.orst.edu
www.cnr.umn.edu/FR/extension

#9 Wood Mats

#10 Wood Panels and Pallets

#11 Expanded Metal Grating

#12 PVC or HDPE Pipe Mats and Plastic Roads
#13 Bridge Decks, Tire Mats and Pole Rails

#14 Corduroy Crossings (Overlanding)

British Columbia I nstitute of Technology
Road Construction Practices and Procedures, Forest Engineering Technology
RRET 3310

EricL. Kay, available for handbooks and training seminars, tel.: 250-337-5096 or e-mail
[lerickay@mars.ark.com]

Workers Compensation Board of BC, 1981.
Yarding and Loading Handbook,

FERIC, 1976. Handbook for Ground Skidding and Road Building in the Kootenay Area of BC,
Land Use Guidelines Access Roads and Trails, 1984, Supply and Services Canada

Holmes, D.C., 1984. Manual for Roads and Transportation, Vol. One and Two, B.C.I.T.

USDA Forest Service, NE Region, July 1998. A Landowners Guide to Building Forest Access
Roads, NA-TP-06- 98
[Ivww.na.fs.fed.us/spfo/pubs/stewardshi p/accessroads/accessroads/htm]|

Geotextiles

Information: [www.state.me.us/mdot/planning/csd/geotext/htm]
Sources: [lwww.nilex.com]

Reclamation Seed
Sources:[Ivwww.dawsonseed.com]
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Harvesting Is More Than Cutting Trees

Harvesting is one of the most important phases in the forest management cycle since it
sets the stage for the creation of anew forest. If the harvest is not done properly, the
subseguent management steps become focused on cleaning up or correcting damage
done, rather than directed towards achieving an overall plan.

This chapter discusses the considerations and decisions related to primary harvesting.

Y ou will find information on when and how much to cut, as well as the different systems
and logging methods you can use. The development of alogging contract is outlined and
a sample contract provided. Also included is a discussion of how forest products are
scaled and graded for sale after they are harvested.

Harvesting isafocal point in woodland operations, small and large. It isthe major
revenue generating phase in forest management and a key devel opment activity in the
woodland.

The decision to harvest is usually based on one or a combination of the following reasons:

*  toreplace one crop with another

* tocashinsomeor al of the value of the current crop

»  torecover some otherwise natural mortality losses from root rot, windthrow or
mistletoe

» toimprove the quality and value of the current crop (see the chapter
“Commercia Thinning”).

The process by which aforest istended, harvested and replaced is called a silvicultura
system. Silvicultural systems are classified according to the method by which you
remove the mature crop and seek to establish the new one.

Even-aged stands are maintained by clearcutting, seed-tree and some shelterwood
systems; and uneven-aged stands are maintained by selection system. Each of these
systems represents a strategy for the complete cycle of the stand. The silvicultural system
you choose will be based on consideration of the forest you have and the forest you wish
to create as well as your own management objectives.

Like an iceberg, logging is the most visible result of your Forest Management Plan, and it
is easy to forget that it represents more than what you see. Y our harvesting scheduleis, in
fact, an expression of the following considerations:

*  When to cut: (Crop Rotation)
How old isthe stand? How much can it be expected to increase in volume and
value? How shall | decide whether to cut it now or later? Is natural regeneration
planned, and if so, when is the next good seed year expected? What time of year
do | harvest: in the winter on frozen ground, in summer when the soil is dry and
stable?

Howmuch to cut: (Allowable Annual Cut)
What are the harvesting objectives—stand replacement? Cash flow? Is the area
being salvaged after fire, insect or disease infestation? What are the management
objectives for the area regarding other uses? What are the constraints regarding
harvest? Are there other economic, social or environmental issues to incorporate
in your harvesting plans? Any fish-bearing streams, deer or elk winter range,
visual quality objectives or community watersheds?
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e Which silvicultural system:
Arethetrees al mature or of varying age classes? Are there particular products
ready for harvest? Is the stand healthy or are there pockets of disease or insects?
Is the species mix appropriate for my personal goals?

*  Which logging methods:
What are the terrain conditions? Are the soils subject to compaction or erosion?
What is the average slope? What equipment do | have and how could it be
converted for logging? How large is the area? What volume of timber will be
logged? What accessisin place? |'s the appropriate equipment available with
trained operators?

* Which speciesto regenerate and by which method:
What is the current species mix? Which species are appropriate to the site?
Which species are favoured? What products are desired? What financial and time
resources am | willing to commit? What are the cost and environmental
implications of natural regeneration versus planting?

Note: The determination of rotation and allowable annual cut are made in consideration
of the entire woodland area as part of your Management Plan. They involve careful
consideration of your personal goals and the current inventory of the woodland. The other
decisions are made for each Management Area, based on the development objectives you
have set, the stand characteristics and the terrain in that unit.

The overall planning considerations of when to cut, how much, and according to what
system will be discussed first.

When Do | Harvest?

Choosing when to harvest a stand will depend on a number of factors. Foremost is how
the proposed harvesting fits with your management objectives. The age of the stand, its
rate of growth, the financial needs of the operation or the unplanned interference of
insects, disease or fire may all affect the harvest date.

The concept of stand maturity is a useful indicator of when to harvest. The biological
maturity of a stand is the age at which the stand has reached its maximum rate of volume
production, or when its average annual growth is greatest. To harvest before this point is
reached means the loss of significant volume increase and value. To delay harvest beyond
this point means that you retain a stand whose annual rate of growth is slowing down, but
not stopping altogether.

Pathol ogical maturity can be triggered by widespread insect or disease infestation. This
means that the volume increment of your stand is very slow or could be actually negative.

Foresters refer to the point of optimum volume production as the maximum mean annual
increment (MAI). The MALI isthe average annual rate at which the stand has grown over
itslifetime. It is usually expressed in cubic metres per hectare per year. The figure below
depicts the growth of a stand over time, showing the total volume production and also the
trend in MAI as the stand grows. The biological maturity is the point at which the MAI is
greatest. Thisis also called the culmination point of MAI. The culmination of MAI is
comparable to the point at which ateenager peaksin the rapid growth spurt that often
characterizes puberty. Past this point both the teenager and the tree keep growing, though
at aslower rate.
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The Total Volume linein the figure is known as a‘ volume-over-age-curve’ (VAC). This
curve represents the VAC for coastal Douglas-fir on a good site in the Vancouver Forest
Region. VACs are produced by forest cover type, for different sitesin forest regions
throughout the Province and are available from the Inventory Branch of the Ministry of
Forests. By drawing a straight line from the origin (0,0) on the graph, to just touch the
edge of the VAC it is possible to estimate the culmination point of the MAI. The age of

the stand at this point is the biological maturity of that species on that site. To obtain the
actual value of the MAI at this point you would divide the stand volume by the age. In
this case the stand volume of 650 cubic metres divided by 70 years givesa MAI of

9.3 cubic metres per hectare per year.
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Foresters have traditionally used the biological maturity of trees as the minimum
harvesting age for planning harvesting schedules in the province. The Ministry of Forests
standards arbitrarily define 120 years as the mature age for most softwood species; and
80 years for lodgepole pinein theinterior.

Long-lived tree species such as ponderosa pine, Douglas-fir or redcedar have not
maximized their economical value at the time of biological maturity. The market value
generally increases with log size so that additional value gains can be made at the
expense of some volume losses (lower alowable annual cut), if the stand rotation would
be extended beyond the age of biological maturity.

Biological and Financial Maturity in a Stand
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In practice, you will likely base the decision of when to harvest on a combination of
factors, some biological and some financial (primarily the state of your bank account). It
will depend on weighing the costs and benefits of cutting now, against cutting later.
Ultimately, it will be influenced by your cash flow situation, and how badly money is
needed, since the risks associated with holding onto the trees for alittle longer are
relatively small. Fire and a change in the market prices for logs and other products are
the mgjor risks, since even if the stand blew down or was hit by pests, you could salvage
the logs.

Generally speaking, the stand becomes more valuable as it gets older, so you can afford
to delay the harvest if it is not costing you money to hold the stand, and you have no
financia constraints that make it necessary to harvest immediately. Selective cutting of
some commercially valuable trees can be carried out to provide cash flow, while allowing
the stand as awhole to continue to grow to greater value.

How Much Do 1 Cut?

The decision regarding how much to harvest will depend on the management objectives
for the area, the age and condition of treesin the stand, and the desired next crop. Specia
circumstances, such as the need to salvage insect or fire-damaged treeswill also influence
the material cut.

If atract of land is to be managed to produce a sustained yield, the manager will have to
calculate an annual or periodic cut for the woodland. This calculation will provide a
guide to harvesting, but flexibility is recommended. Economic conditions will prescribe
cutting more during high market years and cutting less in low market years. In practice,
the cut schedule will likely be periodic, rather than annual, for many small woodland
areas. Every five years you should tally up your harvest volumes and find out if your
average harvest volumes are on target or under or over.

Determination of the sustainable harvest rate or annual allowable cut (AAC) isan
essential part of your Forest Management Plan. The potential exists for increasing the
AAC for an area by carrying out stand tending activities to increase the rate of growth in
stands that are not currently achieving their growth potential.

Once the AAC has been established for the woodland area, as well as rotation ages for
the stand, you can turn your attention to planning at the Management Arealevel. This
begins with a preharvest assessment, called the silviculture prescription/site plan (SP). It
collects information on the site biogeoclimatic classification, soil depth, nutrient and
moisture conditions, current conditions of windfall, advance regeneration, shrubs, insects
and disease, and the characteristics of the current stand. Thisinformation is used to
develop a prescription for the area, well in advance of actual harvesting, that indicates the
appropriate silvicultural system, logging methods, season of operation, site preparation,
reforestation method, species selection and follow-up treatment activities. Guidelines and
formsfor the silviculture prescription have been developed by the Ministry of Forests; for
more information contact your local district office. Professional help is recommended
when it comes to preparing your SP, but at least have the area and the prescription
reviewed by an experienced forester.
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Harvesting Steps and Methods

Felling

This section will provide an overview of the steps involved in logging, along with an
indication of the level of effort and expertise required. Logging is dangerous work that
requires agreat deal of skill to do efficiently. Would-be loggers should seek the advice
and assistance of others who know what they are doing, and can provide pointers on how
to make decisions and how to be safe and effective.

The basic stepsin logging are the same regardless of the size of the forest holding. The
equipment used, however, will vary agreat deal between the industrial and non-industrial
woodland operator. Specific pointers are included for those of you interested in doing it
yourself along with basic guidelines for those who will be shopping for a contractor.

A clear logging plan is essential to both do-it-yourself and contract operations. By co-
ordinating the development activities on the ground, it can save you time and money. It
can substantially reduce the extent of compaction, erosion, loss of productive areato
unnecessary trails and landings, and damage to the remaining trees. A logging plan
summarizes the way in which harvesting isto be carried out on a particular cutblock
within a Management Area. It includes how felling and forwarding, or skidding will be
done and with what equipment and how wood will flow from stump to landing. The
logging plan is usually presented as a map showing cutblock boundaries, main and spur
roads, primary and secondary skid trails and landings.

Timber harvesting involves six basic steps:

felling, or cutting of the trees

bucking the trees to logs of prescribed lengths
yarding or skidding logs to a central location
loading the logs onto trucks

hauling the logs to the sorting area or mill
slash disposal and site rehabilitation.

Each of these steps can be conducted in a number of ways, and use a variety of
equipment. The method you choose will depend on the material you are harvesting, the
site conditions, and the silvicultural system you are following.

ouhrwNE

For many woodland operators, felling and
bucking will be the only logging phasesin
which they actively participate. Thisis
understandable since these activities
involve a minimum capital outlay for
equipment and (unfortunately) are tasks
that most of us think we can do with little
experience or training. In reality, proper
and safe felling is an acquired skill that
calls for knowledge of equipment and
trees, common sense, and good judgement.

Though commercial felling is being done
more and more by machines such as tree-
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shearers or feller-bunchers, felling will likely be done most often by hand on small
woodlands. The first consideration for many landowners wishing to do their own felling
isthe purchase of a chainsaw. For woodland work, a bar length of between 50 and 60 cm
(20 and 24 inches) is recommended. The choice will depend on the size of trees you are
working with and the extent of the work being done.

Safety in handling a saw is extremely important. In addition to protective clothing and
equipment, knowing how to ‘read’ tree behaviour and how to protect yourself from
common dangers such as limbs breaking, logs rolling and kickback are critical skills. The
felling of trees and bucking of logs are special skills that will only be introduced here.

Y ou are strongly advised to obtain a copy of the ‘Fallers’ and Buckers' Handbook’
produced by the Workers' Compensation Board (see references at the end of the chapter).
WCB will offer coursesto obtain faller’ s certificates. Always be careful and carry all
required safety equipment, including a good first aid kit. Know when to ask for help.

Assessing Tree Behaviour:

* look for tree lean and which side has most branches. Fell within
45 degrees of the direction of the lean

» check for loose or dead limbs or tops that could break off during
cutting

» check for signs of rot, such as conks. Remember that species like
cedar, hemlock and balsam (grand fir, amabilisfir) are prone to heart
rot in the lower trunk

* noteany potential for hang up on other trees

» fell snagsin the direction of lean; listen and watch for falling branches.

Do not fall the tree directly uphill on steep slopes, it can “run” away and
take you with it.

Felling sets the stage for the harvesting operations. Careful planning and skill in directing
the fall of the tree can reduce potential dangers and delays in hang ups, and breakage of
thetree asit lands. Felling should be planned to
drop trees into openings, including skid trails, and
away from fish-bearing streams and other
watercourses, roads or boundary lines. Controlling
fall direction can help to align the logs for more
efficient (and environmentally sensitive) skidding
operations. Correct felling is particularly important
in selective logging since it affects the amount of
territory the skidder must cover, whichin turn
affects the amount of soil compaction, potential for
hang ups and damage to standing trees.

Danger tree, overhead hazards and snags need to
be removed first, but you can save alot of those
important wildlife trees if you assess them
according to the provincial Wildlife/Danger Tree
Assessment procedure.
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Proper Felling Procedures

1.

To use the most of the timber on your
woodland you should cut to a stump
height of not more than 30cm and a top
diameter (inside bark) not more than
10 cm. The advantages are: better
utilization of timber resources,
decreased waste, reduced fire hazard
and fewer slash disposal problems.

Remove brush, debris and snagsto clear a
working and retreat space (at 45° to the
direction of fall, and for a distance of about
6 m).

Form an undercut by first making a
horizontal cut into 1/4 of the tree diameter.
Next make an upward diagonal cut to meet
thefirst cut. The fat end of the wedge
created should be about 1/3 of the depth of
the horizontal cut. The two cuts should
meet but not cross at the inside edge of the
cut.

The backcut should be level and slightly
above the horizontal cut line of the
undercut.

There should be enough *hinge wood’ to
control the direction of fall.

Look up to check the tree as you work.
Use wedges to lever the treeto fall.
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Do not turn your back until the tree
has completed its fall.

After the treeis on the ground, wait
amoment and look for branches or

other debris to come down.
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Bucking

Bucking isthe first step in manufacturing,
since it cuts the tree into merchantable Bucking Out Pefects
logs. It isasignificant activity that affects
the potential value of the tree. Where

felling is done by hand, bucking is usually Broken or shattered endlf
done by the faller aswell. Asthetreeis LIJ_;
limbed, it is cut into log lengths of the :
greatest value. On the coast, bucking is Buck owt shatters
normally done in the woods. In the interior \\“‘ o /

trees are usually skidded full length to the
landings where they may be bucked before

hauling to the mill. VAR ,y@\\\/\%

Bucking can actually improve log grade by o
removing defects or creating special Sweeps

products. With such an influence on log ‘

value, it is definitely worthwhile to learn %
about bucking specifications. Arbitrary or l

random lengths will easily devalue alog. Hockey stick.

If possible get your log buyer to walk the |
block or look at some full-length logs to
recommend bucking lengths. Simple
things, like sguare cut ends and accurate
measurement to include trim allowances,
can mean the difference between ahigh
value and low value log. Each treeis
bucked on its own characteristics and should be carefully assessed before making the first
cut. Bucking decisions are based on the tree’ s quality, distribution of knots, and a
knowledge of current market values. When logs are bucked to Iength for a particular mill,
it isimportant to know the mill’ s trim allowance requirements. Log buyers often have
cards printed up with their desired |og specifications. Be sure to carry this with you;
bucking decisions made in the woods can radically affect the value of the log at the mill.

Bucking Pointers:

» buck from the uphill side of the tree

» assess each tree carefully and plan the buck before you cut

* beware of trees under tension that could rebound when cut

* buck from both topside and bottomside of the log to avoid splitting
» measure log lengths accurately, and include trim allowance

» cut log ends squarely

» buck out log defects such as breaks, splits or rot

« consult the buyer for bucking specifications before you cut.

Yarding and Skidding

Y arding transports the logs from the stump to alanding, or central area, usualy at the
roadside, where logs are loaded onto trucks. Y arding on the steeper ground is carried out
by a number of systems that partially lift, rather than drag the logs to the landing. Mobile,
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grapple yarders and tractor-mounted ‘ spars’ or towers, use highlead systems that pull in
logs by tongs or chokers attached, to a cable suspended in the air. Ground-based yarding
isusually done by a hoe fitted with a grapple (hoe-chucking) as well as by skidders or
crawler tractors that drag the logs by means of heavy wire cables, called chokers, or by a
grapple hook. Skidding is also done with draft animals such as horses and more recently
with special winches designed for small-scale operations.

Trail Design

Aswith felling and bucking, yarding is most successful when it has been planned in
advance. The location of skid or forwarder trailsis the key to an efficient and
environmentally sound yarding operation, and they should be laid out with flagging tape
to provide direction to construction. Y arding patterns should not cross fish-bearing
streams or other watercourses. The area covered by trails should be kept to a minimum as
heavy machinery compacts soil and can reduce its productivity for growing trees.
Excessive disturbance can lead to erosion problems, the loss of soil nutrients and the
potential deposit of silt in watercourses.
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Trails should be located in advance of harvesting to fit the terrain and establish a defined
network. If yarding is done on arandom basis, (no planned trails) then the amount of soil
degradation is usually significantly higher than with a designated trail system.

On average trails should be located to have 40-50 m spacing although this will vary with
terrain and forest cover characteristics. Spacing should minimise the amount of trails but
maintain yarding efficiency. The trails should be positioned to remove al accessible
timber and provide logical haul patterns to the landings without logs hanging up or
dliding into stumps or standing timber. Mark rub trees adjacent to the trail and on corners.
These will be gouged and skinned but will protect the remaining crop trees. The rub trees
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will be felled and yarded at the very end of the work. Ideally trails should be laid out and
constructed with other long-term use in mind: to provide the woodland with a system of
access for planting, stand tending operations, recreation and other purposes.

Landings should be located first when planning a ground skidding or forwarding
operation. They should be central to thetrail pattern in areas of heavy timber
concentration, and there should be enough landings to keep yarding distances between
250 and 400 metres. Landing size should be kept to a minimum (preferably to less than
30 m by 30 m) to reduce loss of growing site. Flat sites with good drainage, such as
knolls or benches, are preferred. When clearing the landing, it is advisable to fell a safety
buffer around the landing site. If thisis not possible, be sure to at least remove any unsafe
snags within that distance.

To minimize soil compaction, the use of wide tired skidders or tracked machines are
recommended, especially on poorly drained or sensistive sites. Soil impacts can also be
minimised or avoided by harvesting in the winter and therefore skidding over frozen
ground or heavy snowpack conditions. In conditions of greater slope and terrain
variability, it is advisable to construct proper trails.

For slopes of less than 20%, a branching pattern works well. Spur trails branch off main
trailsasillustrated. A parallel pattern is also appropriate for both simple terrain and on
side slopes up to 40%. The main trail should always be downhill. The spacing between
trailswill depend on tree height and size as well as the size of the skidder winch. On the
medium and steeper lopesit isimportant to minimize the crossing of creeks, ridges and
gullies, since thiswill disrupt natural drainage patterns and increase site disturbance.

Wherever possible, trails should be built downhill, from the top to the base of the
cutblock. Long, steep, straight grades permit water buildup and erosion and should be
avoided. Maintenance of trails usually involves keeping the surface water drained away
with water bars and trenches.

Skid Trail Layout and Construction

« follow the terrain as much as possible and avoid sharp curves

o  for steep terrain, place trails parallel to contour linesto prevent erosion

» ground skidding is usually confined to slopes under 35%

*  cut stumpson skid trails to ground level to prevent hang ups, but leave
1 metre stumps along the outer side of the trail to prevent slide-outs and to
protect crop trees

e avoid wet spots and springs

e wheretrails must cross water seepages, they should be at right angles and on
gravel or rocky locations, Place logs in the seepage areato provide atravel
surface for equipment and minimize ground disturbance

» trails should be no wider than necessary for the tractor or skidder

« lay out skid trails for easy entry to landings; avoid sharp curves and junction
corners.
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Equipment Selection for Ground Skidding

Loading

Hauling

Three main types of equipment are used for ground skidding; the selection of which to
use is based on the terrain and size of timber. Rubber-tired skidders are suited to gentle
terrain with slopes up to 30%. Skidders equipped with awinch and chokers are used in
conjunction with hand fallers; while skidders with grapple-mounts are used with feller
bunchers. High flotation tires are being used on skidders operating over soft and wet
ground to minimize soil compaction.

Small and medium-sized crawler tractors (maximum 150 HP) are suited to skid trall
construction and skidding short distances. They are more effective than rubber-tired ma-
chines for working on medium steep slopes (up to 40%), soft ground, and in deep snow.
The special low ground pressure (L.G.P) tracked skidder is designed for use on wet, soft
ground or deep snow at slopes of up to 50%.

Hoe chucking the logs to the road or landing has become popular. This method is very
efficient and requires only amid to large size hoe (excavator) with a grapple instead of a
bucket mounted to the boom. The preferred yarding distance is up to 150 m, while the
generally low ground pressure of the excavator tracks helps to reduce soil degradation.
Compared to most of the other machines, excavators are multi-purpose tools (the boom is
aquas extension of the operator’s arm) that are able to complete many woodland tasks,
just with minor conversions. Fitted with a felling/processing head, excavators can even
conduct the falling and bucking steps of the harvesting process.

Many small woodland managers use farm tractors in the forest to yard and skid trees.This
equipment can be effective and be used for multiple purposes athough some
modifications are required for use in the forest environment. A variety of specia
equipment both for ground skidding and cable yarding designed for the part-time operator
isavailablein BC. Refer to the section on Small-scale Equipment later in this chapter.

L oading operations in the woodland are usually carried out by logging trucks, equipped
with hydraulic hoists or booms to make them self-loading. Otherwise, a separate |oading
machine (usually a hydraulic excavator with grapple) will be necessary to load logs onto
the truck. Make sure you have alanding or turnout close to the end of your road so that
the logging truck can turn around before loading and does not need to back-up for along
stretch of road.

Hauling and loading is
often contracted out as a
separate operation from
other aspects of
harvesting. It isacostly
activity that is affected by
road surface and design,
landing organization and
loading efficiency, not to
mention the distance to
the mill or log dump.
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Since haul costs are often alarge portion of logging costs, and can be reduced by careful
planning, it is recommended that you seek some professional advice with respect to road
and landing layout before you start building.

Slash Disposal and Site Rehabilitation

After logging, the slash material (wood residue) |eft on-site may have to be removed to
reduce the fire hazard and/or to prepare the area for reforestation. This may involve spot
burning of accumulations on areas such as landings or roads. It also may involve
‘slashing’ the residue so that it liesflat to the ground. Thiswill accelerate its
decomposition and make the area easier to plant.

A third alternative isto construct slash piles scattered across the cutblock and the
adjacent standing and thinned timber. Often these * mega-compost piles’ will provide
habitat for small birds and mammals. Trees planted up against the pile may grow more
rapidly as the pile provides nutrients and conserves moisture. If the piles are designed and
located correctly, there should be only a minor loss of planting spots. Within twenty
years, the canopy of the new crop will meet and cover the pile, which will be greatly
diminished by thistime. If, asalast resort, burning isto be carried out, the construction
of firebreaks and other safety measures will be necessary and burning permits will be
required. Slash associated with road building should also be disposed of either by burning
or burying. If buried, it should be clear of the road construction area, but not underneath
it. Vegetation is not a stable fill base to support aroad.
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After logging, skid trails and other abandoned roads should be ‘water barred’ to channel
water away from the road surface. This can be done by angling small ditches, 10-15 cm
deep, at intervals across the road surface to channel water into the side ditches or directly
onto the forest floor. Landings should also be treated after logging is finished. Due to the
high volume traffic that alanding supports, soil becomes very compacted during the
logging operation. Landings may have to be ripped or scarified to loosen the soil to
improve its drainage and encourage revegetation. All non-active roads and landings
should be seeded with grass to minimize soil erosion.
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Small-scale Equipment

With the growing interest in small-scale woodland operations, thereis aneed for the
production of appropriate small-scale equipment. Individual owners scour the market for
small crawlers and skidders, or modify farm tractors for forestry tasks such as yarding
and site preparation. The development of the self-loading logging truck has
revolutionized small-scale operations by making it economically worthwhile to recover
small volumes of material—even one or two truckloads.

Sweden and Finland, longtime
practitioners of small-scale forestry,
have devel oped a number of small-
scale systems for logging and
silvicultural practices. The Swedish
Small Scale Forestry magazineisfull
of useful information and equipment
ideas applicable to small-scale
operations. Also highly recommended
are The Farm Tractor in the Forest and
The Chainsaw — Use and Maintenance
handbooks produced in Sweden, and
published and available in Canada
through the New Brunswick
Department of Natural Resources (see
the recommended references).

If you are thinking of modifying basic
farm equipment for forestry work such
as skidding or site preparation, keep
safety in mind. While it may be possible to make do with atractor for skidding a few
truckloads of small logs on flat ground, it can be inefficient and even dangerous on slopes
or with larger material. Tractors have a high centre of gravity, become unstable on slopes,
and can be pulled over backwards under some circumstances when hauling heavy
material.

The Forest Engineering Research Institute of Canada (FERIC) has produced a number of
excellent publications on woodlot technology (references at end of chapter). One report
compares seven 4-wheel drive tractors and skidders that are currently in use or available
for use in small woodlots. Particularly useful for the small operators who manage their
woodlands on a part-time basis is the Handbook For Logging With Farm Tractor-
Mounted Winches. A Canadian-developed tractor mounting winch, the Agri-Winchis
reviewed for woodland operations in another study.

Forwarding trailers can be used with a properly equipped farm tractor to move logs from
the bush to alanding. These normally have a grapple loader for lifting the logs onto the
trailer. Forwarders are especially favoured if you are milling the logs with a portable
bandsaw, as the log are transported off the ground and have little gravel, rock and other
blade-dulling material in the bark.
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For those of you without even a
tractor, don’t despair. Small-
motorized winches that can be
attached to atree to winch-skid cut
products from your woodland are
also available. The successful use of
these light winches depends on
careful felling and alignment of cut
materials for skidding. They have Light motoriyed
been used successfully in small winch
clearcut operations but are really
making their mark in selective cutting and thinning operations. See Harvesting Trees
From Thinnings Using Small Winches. There is even a double-drum winch on the market,
powered by a chainsaw, that is advertised as a portable yarder with haulback!

Tower cable systems mounted on small excavators and truck-mounted portable spars and
grapple systems have started to fill the special equipment needs of small-scale operators.
They are especially useful for
logging sensitive areas, wet

areas, and for thinning
operations. Some equipment
dealers are beginning to develop
particular expertisein small-scale
processing machinery, such as
portable sawmills, chippers and
fuelwood processing systems as
well.

Contact your nearest woodlot
association or local equipment
dealers for further sources of
information.

Horselogging is growing in
popularity as alow-impact
means of extracting material
from small woodlands and
sensitive areas. The method minimizes soil disturbance, compaction and soil erosion as
well as damage to the stems and root systems of standing trees. It can, however, be a
dangerous activity for the novice, since the operator is physically close to the logs and
cables. Approach it as another equipment decision. The Cariboo Horse Loggers
Association should be contacted for further information on the costs and benefits of horse

logging.
The choice of equipment to do your job will usually depend on the answersto afew
standard questions:

e Whatisthejob | want to do?

e What different ways and with what different equipment can it be done?

*  Arethe equipment and trained personnel available?

*  How do each of the aternatives compare in terms of the amount of my time that
is needed? The amount of capital cost? The risks involved? The quality of the
completed task?
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Environmental Considerations

Consideration of the environment and other resources must be incorporated into all
aspects of timber harvesting operations. Proper planning before harvesting should be
followed by close supervision of operations on the ground. Trails and yarding patterns on
steep ground should be designed to minimize the effect of surface water flows and
prevent high traffic areas, such as landings, from turning into mud ponds. Wet sites can
be scheduled for logging in winter when the ground is frozen and the impact of
machinery is minimized.

The Forest Practices Code (FPC) guidebooks were developed for a multitude of forestry
topics to minimize environmental impacts. As the standard of the day they cover
recommended procedures for felling and yarding, road and trail construction, and the
treatment of streamside (riparian) areas to minimize sedimentation and maintain the
health and character of stream banks and channels. In addition to these specific
considerations, however, the following overall guidelines for harvesting operations are
recommended:

*  protect fisheries sensitive zones and other sensitive areas or unique features
including wildlife trees, dens, saltlicks, recreation trails and archeological sites

*  evaluate impacts of harvesting operations on down-stream values

e evauate landslide and erosion hazards and use special methods as required

e use appropriate yarding systems for the site; yard uphill where practical

e assessground skidding systems carefully for use on slopes greater than 30%

» avoid continual and random stream crossings with skid trails

*  maintain stream bank green strips to provide shade and nutrients for fish

» leave some large trees (standing and down) along fish-bearing streamsto
maintain stream bank stability and the distribution of pools and rifflesthat are
important as hiding cover and protection for fish during periods of extreme
stream flow

*  prevent introduction of debrisinto streams; carefully supervise stream cleanup
while maintaining requisite large woody material in the stream

«  perform equipment maintenance well away from streams or wetlands

e collect and remove all waste materials from the site for proper disposal (used
motor oil and oil filters can usually be disposed of at your local fuel supplier)

»  keep abasic oil spill kit on site to help cleanup any spills

* locate portable fuel tanks and oil pailsin alocation where they are away from
and protected from working machinery.

Along with environmental considerations, harvesting operations should be sensitive to
the public environment in which they take place. Thisis especially important for small
woodland owners in BC whose forest properties are often located in the rural and urban
interface — that is close to neighbors and local communities. Skid trails, landings and
cutblocks should be kept free of refuse, fuel containers or cables at all times. Consider the
use of visual buffersto reduce the visual impact of your operations to neighbours and
passers by. Thisisworth considering even for small clearcut blocks. The Forest
Landscape Handbook published by the Ministry of Forestsis a guide to help people lay
out and position harvesting blocksin a manner that is sensitive to the viewer. In most
cases the costs of going the extramile in terms of layout and buffer strips are well worth
keeping neighbours and others in your community happy.
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Scaling Requirements

Scaling involves the measurement of the volume and grade of all timber and special
forest products harvested. All timber cut from private and Crown landsin BC must
be scaled and marked. Scaling requirements for small woodlands may vary according to
special regional or individual
circumstances and the volumes and
types of productsinvolved. The
district manager of the Ministry of
Forestsis the scaling authority and
should be contacted to determine
the requirements for individual
properties. The district scaling
officer will work out the basis on
which volume will be estimated
and the format for reporting. In
general, the requirements become
less stringent as the volume and
value of the wood logged
decreases. In some cases, minor
volumes (less than 3000 m®) may
be exempted from scaling, and
instead, the woodland operator may
be required to submit a monthly statement to the district office summarizing the volume
cut. Check with the Ministry of Forests before you harvest!

Scaling is carried out by independent scaling firms or licenced individuals authorized by
the Forest Service district manager. The Forest Act and regulations sets the standards and
procedures for scaling, and the Ministry of Forests carries out monthly check scaling of
all scalers and establishes the conditions under which scaling is done.

All woodland operators arerequired to obtain a registered timber mark (see Timber
Mark section) for logs cut from their woodland to identify the wood for scaling purposes.
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How Is Scaling Done?

Piece Scaling

Piece scaling in British Columbiais
carried out according to the BC Cubic
Metric Scale that measures the firm-
wood content of the log. Thisis done
by measuring the length of the log and
itstop and butt diameters (inside
bark). This gross volume can be
measured with a carpenter’srule, and
calculated using the illustrated
formula.

Licenced scalers use ascaling stick,
which is marked with a number of
scales enabling the scaler to calculate
log volumes as cylinders, based on
measurements of the length and radius
of the log. The scaling regulations and
procedures are set out in the
provincial Forest Service Scaling
Manual. This document, aswell as a
set of tables of volumes of cylinders
(which will allow you to calculate
your scale volume without using the
formula) are available from the
Ministry of Forests.

Weight Scaling

The formula treats the log as two cylinders and the
log volume is based on the averaged volume of the
two:

Volume (cubic metres) = (r> + r,>)x L x0.00016

where: r radius of the top in cm
radius of the butt in cm
length in metres

0.00016 is a constant

-
nnu

butt vadius top radius

14

L L —
{10 m)

For example, to compute the volume of a log 10
metres long, with a top radius of 8 cm and a butt
radius of 12 cm:

V =(8%+12%) x 10 x 0.00016

= (64 + 144) x 10 x 0.00016
=.333 m’

Note: All radius measurements are taken to the
nearest even number (so 8.5 cm would be recorded
as 8 cm; 13.5 cm would be recorded as 14 cm).
Lengths are recorded to the nearest 0.2 m, rounded
to the nearest, lower even number (alogof 11.5m
would be recorded as 11.4 m). Deductions are made
at the time of scaling by reducing the actual radius
orlength measurements for rot, holes, charred wood
or other defects to the log.

Another form of log scaling in the province is weight scaling. Weight scaling is a quick
and convenient way of measuring wood quantity but is somewhat |ess accurate than the
solid volume scaling method. It is well-suited to homogeneous log profiles and pulp logs
and is commonly used by millsin the interior at the point of delivery. Asarough
guideline, a standard highway logging truck (maximum 2.6 metre bunk) holds
approximately 30 cubic metres of wood.

How Are Logs Graded?

Scaling provides you with a measure of the volume of wood logged from a stand, but you
will also beinterested in the value of the wood removed. The value of logsis determined
through a process called grading, which assigns value according to the species, size and
condition of logs.

On the coast, all logs are graded when scaled, and are bought or sold by grade category
for each species. Most interior mills grade logs by species and size. Both the Ministry of
Forests and the Council of Forest Industries prepare monthly, quarterly and annual
summaries of log sales by grade.
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A great number of things affect the grade of a
log: growth rate, the form or shape of the log,
the presence and size of knots, rot or insect
damage, and the size of thelog. A set of
scaling rules sets out, by species, the
characteristics of logsin each of the grade
categories. For each category thereisa‘grade
rule’ that describes the characteristics of logs
and a specific listing of the log requirements
to make the grade.

Because grade is associated with the presence
or absence of criteria and the actual size of
the log (length and top diameter), itis
possible to modify the grade of any given log
by bucking it into separate log segments. You
can literally increase the value of alog (tree)
by how you buck it. Whether you plan to
buck the logs yourself or sell the stand to a
contractor it is very important as the
woodland owner that you learn about the log
grades to be sure that you get the best value
from your logs. When you realize that a high
grade log can be many times the value of a
low grade log, it makes sense to buck very
carefully.

What Is A Timber Mark?

Timber marks, like cattle brands, are
registered symbols that indicate where alog
comes from, who holds the mark, whether or

Top
fVolume not compiled)

utiLizATiON LiMIT
(10 em DI.B)

4th Log
(Pulp log)

3rd Log
(Low qrade sawlog)

L
(%/75#. ;rgde saulog)

BurT LoG
(Pecler grade)

STUMP HEIGHT (0.3m)

(Volume not compiled)
GROUND LEVEL

not the timber may be exported in log form, and whether the wood isto be charged
stumpage or royalty fees. Registered timber marksarerequired for all timber cut
from Crown and private land, and are issued upon application and payment to the

Ministry of Forests. After an application is approved, the operator will receive atimber
mark certificate with his assigned timber mark. Y ou then contact alocal foundry to make

the hammer with the mark.

Timber marks are hammered into each end of
alog. Woodlot Licences are marked as
shown, with the letters ‘W,’ followed by four
numbers and a letter which identify the
licensee. The timber marks for wood from
private lands have five letters. The first of
these will be either an ‘E’ or ‘N,’ indicating
whether the timber is ‘exportable’ or ‘non-
exportable.” The remaining four letters are a
unique series that are assigned to the timber
producer for that specific parcel of land.
Although there are some exemptions, timber
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from Crown lands may not be exported. Timber may be exported from private lands in
some cases, depending on such things as when the land was Crown-granted. Indian
Reserves are federal lands, and timber from these lands is exportable in log form and is
free from royalty payments. The timber mark for Indian lands begins with the letters ‘IR
followed by three numbers designating the Indian Reserve from which the timber comes.

W56 IR
47A 176

Working With A Logging Contractor

Put your handshake in writing.

In addition to a clear harvest plan, your best friend in dealing with a logging contractor is
aclear and comprehensive logging contract. The contract should clarify such things as:

» thebasis on which payment is to be determined (i.e., flat fee, hourly, or dollars
per cubic metre)

*  logging methods, season and period

e standards and guidelines to be followed (e.g., utilization, bucking specifications,
streamside protection)

»  cleanup responsihilities, site preparation or regeneration responsihilities, road
construction or maintenance

*  how performance will be assessed and whether there will be a holdback on
payment, pending suitable performance

e termination of contract if work is unacceptable.

Y ou may contract out all of the harvesting operation or as phase packages, such as road
development, felling, yarding and harvesting. Be diligent in selecting a contractor. It is
better to spend the time at the start in making a careful selection than in coping with an
unsatisfactory job after the fact.
References from previous clients are
your best indication of contractor
performance.

Be honest and open with the contractor
regarding your priorities and concerns.
Discuss al contract requirements and
preferences with the contractor before
you agree to aprice. Have asigned
contract detailing all agreements before
work begins and be on-site for major
phase activities, such as felling and
yarding in sensitive areas, aswell as
random checks on performance. Make it
easy for the contractor to reach you with
any questions or concerns; if you are not
available and he has a deadline to mest,
work will proceed without your input.
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Sample

If you are contracting out operations such as selective harvesting or thinning operations
where success depends on good on-site judgement, consider marking all the selected
stems at dbh and stump height—a wrong selection can undo the work and investment of
many years of effort.

The details of alogging contract will vary for each situation. A sample contract is
included at the end of this chapter that will give you a good starting point from which to
develop a contract specific to your needs. Y ou are advised to seek legal advice before
signing anything—especially the first time around.

Once logging has taken place, the material that has been cut will be scaled to measure its
quality and quantity. Scaling isimportant since it is often the basis on which you will pay
your contractor and the basis on which you will receive payment for your forest products.

Harvesting Contract

The following contract is a sample format for your consideration. Note that a contract
should be adapted to the particular requirements of each situation. In addition to the items
addressed in the following sample contract, you may wish to provide for: Additional
Work, Directions to the Contractor, Representations, Curtailment, Specia Provisions,
Insurance, Assignment and Subcontracting, Default by Contractor, Insolvency of
Contractor, and Termination. Y ou are advised to seek legal counsel regarding your
contract documents.

LOGGING CONTRACT

THIS AGREEMENT made the day of , 20
BETWEEN A .B. Cee

(Hereinafter called the “ Owner”)

OF THE FIRST PART

AND XYZ Logging Ltd.

(Hereinafter called the “ Contractor”)

OF THE SECOND PART

WHEREAS the Owner wishes to carry out logging activities on portions of District Lot
000 as desribed hereafter.

AND WHEREAS the Contractor agrees to carry out logging activities on portions of
District Lot 000 as described hereafter in accordance with the terms and conditions set
forth in this Agreement.

NOW, THEREFORE, THIS INDENTURE WITNESSETH that the parties hereto agree,
each with the other, as follows:

1. AREA

The Contractor will confine logging activities to block XXX of the District Lot 000 as
shown on the attached harvest and road map. It is the responsibility of the Contractor to
be familiar with the legal property boundaries, road location, parking arealocation and
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other falling boundaries. Under no circumstances, the Contractor is allowed to trespass
onto neighbouring property.

2. FIRE REGULATIONS

The Contractor agrees to comply with al Provincial Government regulations relating to
the safety and security in respect to fire or other hazards, and that during the fire or dry
season, April 1% - October 31%, unless otherwise specified by the Ministry of Forests, will
take all precautions prescribed by Forest Practice Code of British Columbia Act or the
regulations thereunder, or as may be specified by the Owner, and shall cease work if the
Licencee deems it necessary.

The Contractor agrees to supply and keep on site the appropriate fire fighting equipment
asrequired by the regulation for crew size, small and large engines and to follow the
shift/shutdown schedule of the Ministry of Forestsin for this area.

The Contractor agrees to have a person in charge present on the work site for the duration
of the road construction who has been trained to alevel acceptable to the Ministry of
Forestsin areas of fire suppression techniques, fire behavior and fire line safety.

3. LOGGING

This contract shall not be assigned, subcontracted, or transferred in whole or in part
without written consent of Owner. The Contractor shall furnish all equipment, tools,
labour, transportation, operating supplies and other facilities necessary to complete the
work described herein to the satisfaction of Owner within the stated period.

The Contractor shall fell, limb and buck into logs all trees, which qualify as harvestable
trees and will comply with the standards as per Schedule “A” attached. All logs or trees
shall be limbed and topped prior to yarding or skidding. Utilizaton will be a maximum of
30 cm stump height, 10 cm top diameter inside bark and a minimum log length of 3 m.

The Contractor shall manufacture the treesinto merchantable logs according to the
bucking specifications and standards provided by the Owner. Merchantable logs are
defined as logs containing at least 50% sound wood and of greater than a minimum top
diameter (inside bark) or minimum slab thickness of 10 cm and a minimum log or slab
length of 3m.

Slash piles of less than 50 m? can be |eft within the block to provide Coarse Woody Debris.
Dangerous snags are to be felled and left on the ground, marked with the letters “CWD” in
orange paint. Legacy wood that is on the ground for more than 5 years and qualifying as
log, isto be left on the ground, marked with the letters “CWD” in orange paint.

“Rub” trees are to be left standing along the sides of the thinning corridors until final
yarding or skidding takes place in that corridor. Thinning corridors shall not exceed

4 metresin width. Skid trails are to be protected by branches tree tops and other
puncheon. The locations of the skid trails are to be approved by the Owner before
operation commences. If ground based equipment is used, the Contractor is required to
suspend work if the ground is wet.

4. SLASH DISPOSAL/WASTE

The Contractor agrees that all slash, logging debris or waste resulting from the
Contractor’s operations will be disposed of by the Contractor to the satisfaction of the
Owner. Littering is prohibited in the area of operation.
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5. OWNERSHIP

All logs produced from District Lot 000 belong to the Owner.
6. ROADS

The Contractor shall maintain and repair, as necessary, all roads used by the Contractor.
7. TIMBERMARK

The Contractor shall use the timber mark as supplied by the Owner ( ) and
hammer stamp all log ends, at both the front and back, as well as paint the timber mark
on the side of each truck load. The Contractor shall provide the logging truck operators
with the appropriate load slips and and retain a completed copy on behalf of the Owner.

8. TIMING

Logging shall commence on , 20___, and shall be completed,
including the delivery of logs by ,20___ . Itisagreed that timeis of
the essence hereof.

9. PAYMENT

The Owner agrees to pay the Contractor:
$ /m® of logged and scaled timber,
(i) within 30 days minus 15% holdback.

(i) within 30 days of inspection after contract completion the remainder (15% holdback)
upon netification of WCB clearance |ess any amounts necessary to repair damages to
access roads, repair or collect penalties related to logging damage and to leave the
areain aworkman-like manner in keeping with good standards of logging practice.

10. FIRST AID AND EMERGENCY PLAN

The contractor shall, provide at all times of any operations under this contract a First Aid
Attendant with adequate and up to date training required for the particular crew size and
work hazard class. The contractor shall further provide as per WCB regulation all
required means of communication, First Aid supplies, Safety Equipment and Emergency
Transportation Vehicle. Prior to commencing the work under this contract, the contractor
shall to the satisfaction of the owner and WCB officer prepare and carry an Emergency
Response Plan with alist of emergency procedures, contact numbers, frequencies and
back-up procedures. The contractor shall notify WCB within three days of commencing
the work of the location of the work site.

11. APPLICABLE LAWS

The Contractor shall, while performing the work hereunder, observe and perform (and
pay and satisfy all assessments or remittances pursuant to) the provisions of the Workers
Compensation Act, Employment Standards Act, Unemployment Insurance Act (Canada),
and the Canadian Pension Plan (Canada), and regul ations thereunder, and the hours of
work laws and minimum wage laws of British Columbia and all other Governmental
regulations, statutes and orders (including obtaining all permits or authorizations)
pertaining to or having a bearing upon the Contractor’ s work hereunder, and shall
indemnify and save harmless the Owner in respect thereof.

The Contractor’'sWCB No. is
(The Owner has confirmed by phone that the Contractor isin good standing with WCB)
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12. LIABILITY

The Contractor shall indemnify and hold harmless the Owner and/or any third parties
from any and all loss, costs, damages. expenses and claims of every nature whatsoever
arising from any fire caused by the negligence of the Contractor or any breach of or
failure to observe any Provincial, Federal, and Municipal Government laws, regulations
or instructions.

The Contractor shall carry $2,000,000 Comprehensive General Liability including a
minimum $500,000 for Forest Fire Fighting Expenses.

The Contractor’s policy No. is with the following Insurance
Company: in

(A copy of the policy has been retained by the Owner)
13. TERMINATION
This contract will be terminated upon any of the following conditions:

a) Unsafe work practices as identified by WCB or the Licencee including use of alcohol
or drugs on the worksite.

b) Failureto respond to directions given by the Licencee to the Contractor or their
employees or Sub-Contractors.

¢) Failureto comply with any of the provisions of Sec. 11, Applicable Laws.

d) Failureto commence work under this contract within 2 weeks of date in Sec. 8,
Timing.

€) Failureto comply with any standard of this contract.

f) Failureto avoid, in the opinion of the Owner, environmental damage.

14. ARBITRATION

In the event that any dispute arises between the parties hereto which cannot be reasonably
settled, the dispute shall be settled by a single arbitrator appointed pursuant to the
Commercial Arbitration Act. Both Owner and Contractor shall be bound by the
arbitrator’s ruling, and shall pay equal portions of any expenses incurred.

15. NOTICE

For the purposes of this Agreement. notice shall be deemed to be given to the Owner at

(Owner’ s address), and to the Contractor at

(Contractor’s Address), or to such other places as shall be from time to time
substituted in writing, and such notice shall be deemed to have been received when
delivered by hand or forty-eight hours from posting by registered mail from any post
office within the Province of British Columbia.

IN WITNESS THEREOF the parties hereto have executed this Agreement.
Date:

Owner:

Contractor:
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Recommended References

Small Woodlands Program of BC
A comprehensive ‘ Small Woodlands Library’ is available on the web [\www.swp.bc.ca]|

Canadian Forest Service
Pacific Forestry Centre
506 West Burnside Road
Victoria, BC, V8Z 1M5, tel.: 250-363-0600, fax: 250-363-0775
[Imww. pfc.cfs.nrcan.ge.call
Publications on many forestry-related topics are available on request from the on-line
bookstore at [http://bookstore.cfs.nrcan.gc.cal

BC Ministry of Forestsand Lands
BC Coastal Fisheries Forestry Guidelines, 1987. MOPL, DFO, COFI
Managing Young Forests as Black-tailed Deer Winter Ranges, 1987. Land Management
Report No.37
Timber and Mule Deer in Management Coordination on Winter Rangesin the Cariboo
Forest Region. 1986, Handbook No.13
The Forest Landscape Handbook, 1981. Publication 022-81008
Ground Skidding Guidelines, 1987. Engineering and Silviculture Branch
Protecting Forest Soil, 1987. Silviculture Branch
Introduction to Sivicultural Systems: A Self-Sudy Workbook, 1998, Forest Practices
Branch

Crown PublicationsInc., Victoria
Forest Service Scaling Manual
Table of half volume cylinders and cubic decimetres, Forest Service Publication #546

Workers Compensation Board of B.C.
Fallers and Buckers Handbook
Yarding and Loading Handbook

Forest Engineering and Resear ch Institute of Canada (FERIC)
Use of thefarm tractor in the forest:
Evaluation of the Agri-Winch: A Farm Tractor-Mounted Logging Winch. TN-41
AWD Articulated Tractors and Skidders for Woodlots. TN-87
Hydraulic Grapple Loaders for Farm Tractors. TN-88
Logging Winches for Farm Tractors. TN-90
Logging Trailersfor Farm Tractors. TN-97
Evaluation of the 0-30 - Vimek Processor Attachment for Farm Tractors. TN-99

Small, inexpensive equipment for woodlot ownerswho do not have a farm tractor:
Evaluation of Wood Caddy and Goliath Mini-Skidders. TN-86
Can All-Terrain Vehicles be Used for Forest Work?

Equipment for fuelwood and energy-chip production:

Evaluation of the Bruks Mobile Chipper. TR-91
High-Capacity Firewood Processing and Marketing. Handbook #76
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Other FERIC
Compendium of Commercial Thinning Equipment and Operations in Western Canada,
1995
Handbook for Ground Skidding and Road Building in the Kootenay Area of B.C.
Planning for the B.C. Interior: The Total Chance Concept. Handbook No.4
Handbook For Logging With Farm Tractor-Mounted Winches. Handbook No.2
Purchasing a Used Skidder or Forwarder For Usein Small-Scale Operations. TN-260
1997
Winching Down Lodged Trees With a Helper Chainsaw Winch. Field Note 16

New Brunswick Department of Natural Resour ces
Forestry Extension Service, P.O. Box 6000, Fredericton, NB,E3B 5H1
Showmobile Logging with a Homemade Bobsled
Harvesting Trees From Thinnings Using Small Winches. 1984. Forest Extension Branch
The National Board of Forestry
The Chainsaw Use and Maintenance, 1979., Sweden. Available through the N.B. Forest
Extension Service
The Farm Tractor in the Forest, 1982. Sweden. English trand ation available through the
N.B. Forest Extension Service
The Chain Saw for the Casual User, Forest Training Unit

Oregon State University Extension Service
Timber Harvesting Options, EC 858
Logging Woodland Properties, EC 1188
Felling and Bucking Techniques for Woodland Owners, EC 1124
Designated Skid Trail Minimize Soil Compaction, EC 1110
Hauling Logs From Woodland Properties, EC 1140
Increasing Values Through Bucking Practices: Manufacturing Logs, EC 1184

OPBRQ (Office des Producteur s de Bois de la Region de Quebec (in English)
Using an All-Terrain Vehicle to Produce Long-Length Logs 1995
Using a Farm Tractor to Produce Long-Length Logs 1995

Other Sources
Small Scale Forestry newsletter Dept. of Operational Efficiency, Swedish University of
Agricultural Sciences. 5-770 73 Garpenberg, Sweden. US$10. Published twice yearly
(availablein English)
Felling Manual and Limbing, Bucking and Bunching, 1991 Forskningsstiftel sen
Skogsarbeten (Swedish equivalent to Workers Compensation Board)
Sdling Standing Timber (contracts and agreements) Ontario Ministry of Natural
Resources LRC 36

Equipment
Appropriate Small Scale Logging Equipment [\ww.rockisland.com~tom/tool s.html]|
“The Forester: Tractor and Forwarding Trailer”
[Ivww. payeur.com/angla §/products.htm|
Stoldt, Michad V., Talon Equipment (fabricators of small-scale equipment).
(604)291-1614
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From Woodland to the Marketplace

Woodland products range from traditional goods, like sawlogs and plywood peelers, to
special products, such as orchard props, Christmas trees and fence posts, but also include
non-timber products such as herbs, mushrooms, floral greenery and medicinal plants.
Woodland products can also include services such as hiking and fishing, and values such
as watershed protection and wildlife enhancement. In some cases, the major ‘ products’ of
awoodland are fresh air, privacy and the simple pleasures of atreed environment.

The products you choose to produce will be affected by your short- and long-term
objectives for the property; the species mix, age and quality of your current forest, and
the markets to whom you can sell. This chapter discusses how to select your product mix,
identify markets, and design and draw up the conditions of sale.

Producing and selling the forest products from your woodland involves the following
steps:
1 Choosing your products

e consider your personal goalsfor your woodland

» consider your financial and human resources limitations
» check inventory for potential products based on species, age and condition of

stands
» identify those products that best serve your goals within given personal
limitations.
2. Research and identifying your markets

* identify potential markets (i.e., local, domestic, export)

» assign product priorities based on such things as stability of market, highest
return, largest market demand

» confirm product specifications with buyer.

3. Producing your products

e identify the products to be produced in each Management Area

e establish appropriate management programs for the production of each
product (e.g., pruning for peelers; thinning for sawlogs)

» set harvesting priorities and logging methods for production of each.

4, Slling what you produce

e choose the point of sale
» select buyers
» develop contractual agreements.

Choosing Your Products

Y our choice of products will be influenced primarily by your personal goals,
management objectives, the characteristics of your woodland, and what you have in your
woodland inventory. If you have a mixed, uneven-aged stand, you will have the potential
to harvest avariety of products. The following list of products will help you to start
thinking of the types of goods you might produce from your current forest.
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Timber Products

Species Code
Products FAO Pl Ps Pw Py B Cw L S H
peeler logs v v v v v v
saw logs v v v v v v v v v
pulp logs v v v v v v v v v
large poles v v v v v
boom sticks v v v v v
Special Products
building log v v v v v v
car stakes v
Christmas trees v v v v v v
cribbing 4
fence post v v
firewood v Yy v v v v v v v Vv
grape stakes v
hop poles, orchard props 4
mining timbers v v v
pickets, palings 4
piling 4 v
small poles v v 4 4
shakes, shingles v v
Species Key
Fd Douglas-fir B balsam
P lodgepole pine Cw western redcedar

Ps scotch pine L larch

Pw whitepine S spruce

Py yellow (ponderosa) pine H hemlock

These products are obviously produced from different stagesin the life of aforest stand
and consequently have different rotation ages. Some are produced from thinnings, others
from mature timber, and still others (such as Christmas trees) from plantations. Y ou may
wish to produce a mix of products that can provide you with a continual cash flow,
including short rotation crops such as Christmas trees (6-9 years), honey (annual), and
firewood (10-20 years, annual thereafter), along with the more traditional timber
products of sawlogs and plywood peelers (40-80 years). Y ou may also wish to consider
the enhancement and development of aesthetic, recreational, wildlife, watershed and
fisheries values as ongoing products of your woodland.

A good way to begin the process of product identification isto make two lists. The first
of these will identify your personal goals for the woodland. The second will itemize the
potential products from your woodland, based on the species mix, age, size and condition
of the trees on the area. Y our task will be to determine the best way that you can use your
inventory to achieve your goals.

Part of the process of choosing your products will be to consider how the production of
different products will affect your short- and long-term objectives. Don’t be surprised to
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find that some of your objectives may
conflict. And don’t give up when they do
—there may be alternative ways of
achieving them.

For instance, the clearing of atwo hectare
stand of Douglas-fir/hemlock sawlogs
may be the simplest and quickest way to
obtain the short-term cash for your
daughter’ s forestry tuition, but
clearcutting the area will unfavourably
ater thetrail system and environment that
the whole family currently enjoys for
mountain biking and cross-country

skiing. As an aternative, there are eight
large peeler-quality Douglas-fir trees
bordering the property that could pay for
half the tuition, and additional revenue could be generated by producing firewood from
the deciduous/conifer mixed stands on the woodland. Both have benefits, and both have
costs to the family—but in many cases, small woodland management is afamily
business. Y ou must work out the alternatives that best suit you and your family.

It isimportant to remember that alternatives
usually exist, and it is worthwhile to spend
time considering them carefully before you
confirm your Forest Management Plan. The
ways you use and feel about your forest are
as important as other inventory information
in planning the development of your
woodland. For instance, if aesthetically you
value the dominant fir in your s