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1. FOREWORD

Sustainable development is defined as development that meets the needs of the present generation without
compromising the ability of future generations to meet their own needs. If this is true, conserving the
environment is fundamental to ensuring our continued existence on earth. Erosion of our natural resource base
will result in disaster for all.

New forest policy and law provides the framework for the forestry sector to practise its activities and reforms
policies and laws of the past by recognising the constitutional right of everyone to have the environment protected
for the benefit of present and future generations. The need to conserve and develop natural resources according
to principles of sustainable management is recognised and supported.

Plantation forestry is identified as a resource that provides benefits to many people in South Africa and has an
important role to play in the local economy. The industry has also proven that it is a global player in the market
place.

The publication of these Environmental Guidelines for Commercial Forestry Plantations in South Africa is a clear
recognition by the industry of the impact of plantation forestry on the environment and attests to its commitment
to mitigate these impacts with improved management practices.

The book is a practical guide to good sense in forestry, covering matters including destumping, residue disposal,
observing sensible planting restrictions, weed control planning, fire protection, poaching control, litter, village
management, hiking and so on.

I welcome the support provided to promote voluntary regulation and congratulate the initiative in reviewing the
previous edition in line with new forestry policy and the National Forests Act, 1998 (Act 84 of 1998).

This publication is recommended to all involved in forestry: the private sector, managers of communal land,
government and the wider public. The principles endorsed in this publication embody the concept of sustainable
forest management, which will ensure a sustained contribution of the industry to the country, its people and our
future.

RONNIE KASRILS MP
MINISTER OF WATER AFFAIR AND FORESTRY
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2. PREFACE TO THE SECOND EDITION

Since the first edition of the “Guidelines for Environmental Conservation Management in Commercial Forests in South
Africa” was published in February 1995, it has had to be reprinted several times.The popularity of, and the demand for,
the first edition far exceeded the original expectations of the South African Forestry Industry.

The Guidelines have been used beyond the borders of South Africa, including in Southern African Development
Community (SADC) countries, Europe, the United States of America,Australia and the East.This has been a source of
great pride to the Industry and the Forestry Industry Environmental Committee in particular, confirming our conviction
that the document would have a positive impact, wherever it has been used.

However, important developments have necessitated the production of a completely revised second edition of the
Guidelines. These developments include changes in South African legislation, international developments regarding
forest certification and the increased attention being given to Sustainable Forest Management (SFM).As with the first
edition, this work has been undertaken by the Forestry Industry Environmental Committee, which is run under the
auspices of Forestry South Africa, an Association representing the interests of all commercial timber growers in South
Africa.

The Industry participated in the National Workshop on Sustainable Forest Management held in March 1997, at which
the first steps were taken towards developing specific criteria and indicators for SFM in South Africa.The six initial
Principles of SFM originally identified by this Workshop were eventually expanded and confirmed by the inclusion of
nine Principles in the National Forests Act (Act No. 84 of 1998). In terms of this Act, a “Committee for Sustainable
Forest Management” was established, under the auspices of the National Forests Advisory Council, on which the
Forestry Industry is an active and important participant, and which is currently developing a set of criteria and indicators
and standards for SFM, suited to local South African conditions. Once these are available they will form an important
component of the Forestry Industry’s environmental decision making processes at all levels. These Guidelines will be
revised if and when necessary to provide for any new requirements.

What is important to note however is that SFM, which can be described as the management of the forest resource in
such a manner that it produces a flow of products and services from the resource without depleting it through its over-
exploitation, covers environmental sustainability in its broadest sense (i.e. the physical, economic, social and institutional
aspects). However, these Guidelines essentially deal with only one of the aspects of SFM, namely the physical
environment.

Comments and suggestions for improvements, received as a result of an extensive consultative process with various
stakeholders, have been accommodated in this revised edition, and we anticipate ongoing feedback.The emphasis of this
edition has moved from purely Industry-related issues and now accommodates the interests of other communities and
stakeholder groupings.This has been done in the spirit of increasing transparency, dialogue, and adding value to our
operations.

We recommend this second edition to all involved in the South African Forestry Industry as well as to those involved
in other forms of land use, agricultural or otherwise, to enhance the cause of good land management, in Southern Africa
and wherever the Guidelines are applied.

Finally, a word of thanks and appreciation must go to the many people who have given freely of their time and expertise
to make this second edition of the Guidelines the document that it is and to the generous sponsorships received from
both Mondi and Sappi for its publication.

The Editors 
Forestry Industry Environmental Committee
c/o Forestry South Africa
P O Box 1553
Rivonia, 2128
Republic of South Africa

Tel : +27 11 803 3403
Fax : +27 11 803 6708
e-mail: forest@global.co.za
website: www.forestry.co.za
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3. HOW TO USE THE GUIDELINES

3.1 Introduction
The objective of this publication is to provide the reader with concise and easily understandable information,
including guidelines, on how to manage a forestry operation in such a manner that the physical environmental
impacts of that operation are minimised and by so doing, to help promote the practising of Sustainable Forest
Management (SFM). As such, this second edition of the Guidelines has been completely rewritten and reformatted
so as to make it as “user friendly” as possible. In order for you, the reader, to gain as much from this publication
as possible, a summary of the features of this second edition are covered below.

3.2 Overall Format & Layout
Unlike the first edition, this second edition is contained in a sturdy ring binder file. This has been done to enable
new or amended Sections to be included, as legislation and best practice changes, without having to reprint the
entire publication. Page numbering is thus split per Section. This format is also more hard wearing.

To make it easier and quicker for the reader to find the required information within the document, each Section
has been placed in a logical sequential order and assigned its own colour coding which runs along the top and
sides of each page. Section separators have also been provided to further assist in finding the required Section.
The colour coding for the respective Sections is shown below.

SECTION ABBREVIATION

INTRODUCTION I

VISUAL LANDSCAPE V

PLANNING SILVICULTURAL PRACTICES PS

IMPLEMENTATION SILVICULTURAL PRACTICES IS

PLANNING HARVESTING PH

IMPLEMENTATION HARVESTING IH

PLANNING ROADS PR

IMPLEMENTATION ROADS IR

OTHER FORMS OF LAND USE OFLU

ANNEXURES A

CHECKLISTS C

3.3 Guidelines
For ease of identification, all guidelines contained in the publication appear in a bulleted format and are placed
within shaded blocks. There are two types of “guidelines”, namely; a recommended guideline and a statutory
requirement. In the case of the latter, this is technically not a “guideline” but a statutory obligation which must
be complied with. Examples of these two “guidelines” appear below. As is shown, statutory requirements appear
in a red block.

Guideline : Recommended guideline (in cases where other guidelines should be consulted, these 
guidelines appear in a green block)

• Where possible, use firebreaks wide enough to permit burning each half in alternate rotations, where
mowing cannot be practised.
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Guideline : Statutory requirement

• Statutory restrictions on season of burning must be observed.

3.4 Statutory Requirements
As mentioned in 3.3 above, certain statutory requirements appear in a bulleted format within a red shaded block.
In addition, other statutory requirements are contained in the document which are not guidelines as such (e.g.
those related to the conducting of EIA’s). These can be either actual references from Acts or in the form of an
information note to alert the reader to the requirements of the law. An example of the latter appears below:

These sites are protected in terms of the National Heritage Resources Act (Act No. 25 of 1999).They may
not be destroyed, damaged, disfigured, excavated, altered, removed from their original site or exported
from the Republic without a permit from the South African Heritage Resources Agency (SAHRA).

3.5 Pictures 
Photographs have been used extensively throughout the Guidelines. Some have been used purely for information
/ visual purposes (e.g. examples of SMZ’s) but others have been purposely placed in the Guidelines to give the
reader an indication of “good” and “bad” examples of certain practices. “Good” examples have green ticks within
the photographs and  “bad” examples, red crosses.

3.6 Cross Referencing / Additional Information
In most cases, a planned forestry activity will have an impact on one or more other activity. Guidelines for harvest
planning for example, therefore need to be read in conjunction with those guidelines for other activities that will
be impacted (such as certain planned silvicultural and road activities) as well as those contained in the Visual
Landscape Section. To facilitate cross referencing, where this is required, the references appear in green blocks,
an example being; (refer to Section PS 3.6). In this instance, this means Section 3.6 in the Planning : Silvicultural
Practices Section. Green blocks have also been used for highlighting additional information, other than cross
references. In cases where additional guidelines should be consulted, these guidelines appear in a bulleted format
contained in a green block.

3.7 Annexures / Glossary
The Annexures at the back of the document provide additional information referred to in the body of the
document as well as a glossary. With regards to the glossary, cognisance has been taken of the fact that English
will not be the first language of a lot of the people reading this document and that not all the readers will have
in-depth knowledge of the Industry and some of the terms used. As such, the glossary includes both technical
forestry related terms (e.g. cable yarding) and rather more difficult “normal” English words which not all non-first
language English speakers may be familiar with (e.g. contiguous). In order to make comprehension easier, certain
words used in the definitions are in red letters. These highlighted words appear in the glossary themselves and
can be looked up in their own right.An example of this appears below:

alien species fauna or flora that do not naturally occur in a 
particular area, region or country (i.e. they are not 
indigenous species)

3.8 Checklists
Readers will find a series of “checklists” at the back of this document which cover the recommended
environmental guidelines that need to be considered during both the planning and implementation phases of
silvicultural, harvesting, road building or maintenance and multiple land use activities. It is suggested that these
handy checklists be photocopied and waterproofed before use infield.

I 4

>> INTRODUCTION



3.9 Additional Guidelines / More Detailed Information
In a publication such as this it has not been possible (nor the intention, for sake of repetition) to include all the
detailed guidelines that should be followed in the forest engineering disciplines (i.e. harvesting, roads and
transport). Only the most important guidelines are therefore covered. For those wanting far more detailed
information it is recommended that they obtain copies of the following; Forest Engineering Southern Africa’s
(FESA’s) publications; “Guidelines for Forest Engineering Practices in South Africa” and “Cable Yarding Safety and
Operating Handbook”.

4. ENVIRONMENTAL STATEMENT OF THE SOUTH AFRICAN 
FORESTRY INDUSTRY

4.1 Objectives
The South African Forestry Industry is committed to Integrated Environmental Management (IEM) to ensure that:

∆ development takes place in the most economic and environmentally acceptable way;
∆ resources are managed in a manner which will ensure the sustainability of the forestry enterprise; and
∆ people on whom the Industry depends may work in safety and live under conditions of acceptable quality.

4.2 Principles
The South African Forestry Industry is committed to upholding the following Principles that are contained in the
National Forests Act (Act No. 84 of 1998) and which are the driving force for Sustainable Forest Management
(SFM) in South Africa. As quoted directly from the Act, these are as follows:

(3) The principles are that - 
(a) natural forests must not be destroyed save in exceptional circumstances where, in the

opinion of the Minister, a proposed new land use is preferable in terms of its economic,
social or environmental benefits;

(b) a minimum area of each woodland type should be conserved; and 
(c) forests must be developed and managed so as to - 

(i) conserve biological diversity, ecosystems and habitats;
(ii) sustain the potential yield of their economic, social and environmental benefits;
(iii) promote the fair distribution of their economic, social, health and environmental

benefits;
(iv) promote their health and vitality;
(v) conserve natural resources, especially soil and water;
(vi) conserve heritage resources and promote aesthetic, cultural and spiritual values; and 
(vii) advance persons or categories of persons disadvantaged by unfair discrimination.

4.3 Values
Some of the values associated with the Principles of Sustainable Forest Management are:

∆ Soil Soil quality, quantity and nutrient status
∆ Water Water quality, quantity and wetland habitat
∆ Biodiversity Species diversity, ecosystem function and important species
∆ Forest Health Protection against pests, diseases and fire
∆ Economic Optimal yield and value of timber and non-timber products and services
∆ Social Occupational health and safety, training and human resource development,

access to resources and opportunities and cultural values
∆ Research Improved productivity and environmental management
∆ Legislation Compliance

I  5
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5. INTEGRATED ENVIRONMENTAL MANAGEMENT 

5.1 What is Integrated Environmental Management?
Any planning process invariably leads to a decision that will ultimately have some impact (positive or negative) on
the environment. The most important aspect is to recognise the fact that :-

FOR EVERY ACTION,THERE IS A REACTION

These decisions form part of everything we do in every aspect of our daily lives, be it the discarding of an empty
bottle or the planning of a new plantation. The environment that is affected by an action will also “react” to it.
This reaction may also result in a change in the human environment (social, political, economic, and cultural) and
must be seen in the broadest sense. The basic objective of any proper planning in terms of the Integrated
Environmental Management (IEM) process is to:

∆ be properly informed on the reaction to an action - (i.e. what will happen?);
∆ assess what can be done (mitigatory measures) to minimise or negate the negative and enhance the positive

impacts of such an action; and
∆ consider alternatives in terms of the options for the action or the place where the action will take place to

minimise or negate the negative and enhance the positive impacts of such an action.

IEM is most effective when it becomes a way of doing things rather than merely a formal procedure to be followed
as part of a specific project. Figure I 1 below outlines the formal IEM procedure.

Figure I 1

The Formal IEM Procedure
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THE IEM PROCEDURE

Project Proposal/Activity Option
•Consider alternatives
• Identify issues/impacts
•Establish legal and administrative
requirements

•Consult authorities and Interested
and Affected Parties (I&AP s)

• Legal requirement
•Objections
• Potential significant impacts

YES NO

Environmental Management
•Consider all impacts and possible
mitigation

•Consider alternatives
(sites/methods/materials)

•Prepare environmental
management plan (EMP) listing
and providing for:
- Impacts and mitigatory measures
- Controls
- Monitoring
- Record keeping
- Responsibilities

Initial Assessment
•Obtain relevant information
• Investigate potential impacts
•Quantify potential impacts
•Present to authorities and I&AP s

• Further information required
• I&AP/Authority request for full
assessment/more information

YES NO

Record of decisionFull Assessment
• Investigation
•Report to authorities and I&AP s

YESNO

Development approved

Project Proposal/Activity ption
Consider alternatives
Identify issues/impacts
Establish legal and administrative
requirements
Consult authorities and Interested
and Affected Parties (I&AP s)

Legal requirement
Objections
Potential significant impacts

YES NO

Environmental Management
Consider all impacts and possible
mitigation
Consider alternatives
(sites/methods/materials)
Prepare environmental
management plan (EMP) listing
and providing for:
- Impacts and mitigatory measures
- Controls
- Monitoring
- Record keeping
- Responsibilities

Initial Assessment
Obtain relevant information
Investigate potential impacts
Quantify potential impacts
Present to authorities and I&AP s

Further information required
I&AP/Authority request for full
assessment/more information

YES NO

Record of decisionFull Assessment
Investigation
Report to authorities and I&AP s

YESNO

Development approved



5.2 Environmental Impact Assessments (EIA’s) 
An EIA is the formal procedure that is followed to collect, organise, analyse, interpret and communicate data that
are relevant to making a decision. The procedure can however be followed as an informal assessment for a
project such as the planning of a harvesting operation.
Principles that a formal EIA should comply with are:

∆ Informed Decision Making: Decision making should be based on reliable information.
∆ Accountability: Responsibilities must be clearly defined.
∆ Environment in the Broadest Sense: The environment includes all aspects (i.e. physical, social, political,

economic, visual).
∆ Open Consultation: Consultation with all interested and affected parties must be done in a transparent

manner.
∆ Specialist Input: Specialists in the particular field must support impact assessments.
∆ Alternatives: Consider all possible alternatives in terms of location and activities.
∆ Mitigatory Measures: Assess mitigatory measures that will reduce or negate negative impacts and enhance

the positive impacts of the planned activities.
∆ Consider all Stages: The assessment must consider all stages of the development, from the planning phase

through to closure.

5.3 EIA in Terms of the Environment Conservation Act (Act No. 73 of 1989)

In terms of the regulations, published on 5 September 1997, under the Environment Conservation Act (Act
No. 73 of 1989), it is a legal requirement that an EIA be undertaken before certain activities may
commence.The National Environmental Management Act (Act No. 107 of 1998) also requires that an EIA
be undertaken for any project that may potentially have significant environmental impacts. The following
principles guide the implementation of the regulations:

The legislative process should be applied as early in the planning stages of the proposed activity as is
practically possible and before irrevocable decisions are made, to ensure that environmental considerations
are proactively incorporated into decision making.

Applicants are accountable for the potential impacts of activities being undertaken, for the management of
these impacts and for supplying information on the process. Decision makers are accountable for decisions
taken with regard to authorising identified activities.

Provision is made for the public to be involved in the process.
Although the full list is not provided here, activities that are most likely to be relevant to the Forestry
Industry (especially those in bold) are:

(a) The construction or upgrading of:
i) facilities for commercial electricity generation and supply;
ii) roads, railways, airfields and associated structures outside the borders of town

planning schemes;
iii) cableways and associated structures;
iv) public and private resorts and associated infrastructure;
v) structures associated with communication networks, other than telecommunication lines

and 
cables, as well as access roads leading to these structures;

vi) canals and channels, including diversions of the normal flow of water in a riverbed and water 
transfer schemes between water catchments and impoundments;

vii) dams, levies or weirs affecting the flow of a river;
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viii) reservoirs for public water supply;
ix) schemes for the abstraction or utilisation of ground or surface water for bulk supply

purposes; or
x) sewage treatment plants and associated infrastructure.

(b) The reclamation of land below the high water mark of the sea and inland water, including wetlands.
(c) The concentration of livestock in a confined structure for the purpose of mass commercial

production.
(d) The intensive husbandry of, or importation of, any plant or animal that has been

declared a weed or an invasive alien species.
(e) The release of any organism outside its natural area of distribution that is to be used

for biological pest control.
(f) The genetic modification of any organism with the purpose of fundamentally changing

the inherent characteristics of that organism (i.e. Genetically Modified Organisms or
GMO’s).

(g) The disposal of waste in terms of section 20 of the Environment Conservation Act
(Act No. 73 of 1989).

(h) The change of land use from:
i) agricultural or undetermined use to any other land use;
ii) grazing to any other form of agricultural use; and / or
iii) nature conservation or open space to any other land use.
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1. INTRODUCTION

This particular Section is for information purposes only and does not
represent any form of standard supported by Forestry South Africa.

87% of humans’ perception is based on sight

Perception leads to awareness that can be either negative or positive.This awareness 
will affect the observer’s attitude towards the land use.

Aesthetics can be defined as the branch of philosophy that deals with the nature and perception of beauty or the
criticism of taste. Aesthetical appreciation is guided by objective perception (i.e. that which cannot be changed,
such as light and a persons physical visual ability) and subjective perception (i.e. age, culture, past experience and
motive). These two parallel processes lead to memory formation that ultimately presents cognisance,
comprehension and thought.

Man, fauna, flora, water, land and light provide, through a combination of mass and space, a perceived
landscape, a perception that can change over time.

Forestry activities in South Africa alter the visual quality and character of the natural landscape.These alterations
usually reduce the variety with in, and visual penetration into, the landscape. Forestry also creates features with
strong visual dominance.

Careful planning can reduce the negative effects of the alterations and provide a positive visual experience in the
South African forestry landscape.

It is important to understand the important basic concepts of planning for the visual landscape.
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2. BASIC CONCEPTS OF LANDSCAPE PLANNING

2.1 Character of the Landscape
Every landscape has a distinctive character (e.g. stony desert versus indigenous forest).The diversity within, and
location of the landscape will determine the scale and character of any alteration that can be absorbed by the
landscape.This is referred to as the landscape’s visual absorption capacity (VAC).The VAC of a landscape is
also determined by the relative location of the observer to the landscape (distance and tilt of landscape).

Any change in the character of the landscape will be determined by the contrast that is created. Contrast is
created through the characteristics of form, line, colour, mass and texture within the landscape.Any activity
placed in that landscape will contrast or blend with the character of the landscape, and the aim is to manipulate
these variables for effect.

Figure V 1

The Elements that Create Contrast
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2.2 Location of Observer in the Landscape
The longer an observer has to view a landscape, the more critical the observation will become. Landscapes viewed
from a stationary position (e.g. a residential area) will be perceived with more criticism than those viewed from a
moving vehicle, while a landscape viewed from a moving vehicle will generally have a higher VAC than one viewed
from a stationary position.

The following need to be considered in the forestry landscape:

• Landscapes observed from public viewpoints have a low VAC and special precautions need to be taken in
the planning of such landscapes and the placement of elements within that landscape.

• Harvesting operations should be scheduled from the farthest to the nearest point to such an observation
site.This prevents expansive harvested areas being visible at any one time.

• Slash left after a harvesting operation contributes significantly to negative perceptions. In visually sensitive
landscapes, screening can reduce this impact. Permanent screens would include belts of indigenous
vegetation which would hide forestry operations, and temporary screens could be made by leaving a strip
of trees standing until the compartments have been re-established.

2.3 Scale and Spatial Arrangement
Scale is the size of an element relative to either the whole landscape and or to the position of the observer.The
relative scale and thus contrast of an element or activity within a given landscape will depend upon the scale of
the landscape; its character (e.g. the diversity within the landscape) and the distance from which that landscape
will generally be observed. Consider the following when determining the placement (or removal) of an activity
or element in a landscape:

• A ratio of 1:3 normally provides visual balance.The activity or element may be either value in this ratio.

Figure V 2

Ratio of Elements Within a Landscape
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• Variety can be provided by using species that are texturally different, e.g. different Pinus species.

• Variation and interest can be improved by introducing species with attractive autumn colours in selected
areas of the landscape.

• In a flat landscape, elements or planes with varying heights can be used to break monotony and increase
variety.Attentive clearfelling schedules next to public roads can assist in this.

• The visual dominance of ridge-tops requires that they be treated with special care.

• The impact of removing elements from a landscape can be dramatic. The spatial arrangement of such
removals should prevent what is referred to as a “moth-eaten” landscape. Harvesting activities can have
this impact and this should be considered when scheduling the clearfelling of areas.

2.4 Linear Arrangement
A tangent plane occurs between two starkly contrasting elements in the landscape (e.g. where sky and ridge meet,
and at compartment boundaries). These planes often have strong visual dominance and a low VAC. Linear
elements, such as roads, firebreaks, and powerlines, also have strong visual dominance in the landscape.

The following should be considered when they are designed and placed:

• Use natural features such as watercourses to define boundaries, as these are generally more pleasing to
the eye than straight lines.

• Horizontal boundaries that follow the contour create a straight line when viewed from a distance.

• Where practical, the natural pattern of the land should be complemented when placing horizontal
boundaries.

• Horizontal and vertical boundaries can be softened by using a gradual change in texture from one element
to the next.

• To reduce the visual dominance of a feature crossing a ridge, the crossing should be at the lowest contour
with a diagonal approach to the ridge.

• Elements with unrelieved gradients are observed as a straight line from a distance.

• Disturbances on southern aspects (in the Southern Hemisphere) are often less visible as they are
observed under poorer light conditions, with the sun usually in the background.
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• Continuous edges with little diversity and/or relative spatial change, such as plantations on road edges,
create a monotonous experience.This tunnel effect can be broken up by alternating vertical edges or by
creating openings in the “tunnel” to provide for the viewing of special landscape features and penetration
to adjacent landscapes. Diversity can also be brought into the road edge by planting trees in groups to
provide variation in colour, texture and form. Pockets of indigenous vegetation can serve the same
purpose.

• Rock and soil exposed by activities such as road building create visually dominant features in the
landscape.Where other treatment is not feasible, roughening of such surfaces provides for less directly
reflected light and less visual dominance. In extreme cases, colouring of such surfaces can reduce contrast.

Figure V 3

Diversity Along Road Edges

2.5 Visual Penetration
The level of visual penetration into a landscape can have an effect on the observer’s perception.Where the level
is too low, the perception will be negative, and a landscape with high-density formal tree planting will leave the
observer feeling “uncomfortable”.To optimise this perception:

• an espacement of 300 mature tree stems per hectare provides good visual penetration and a
“comfortable” spatial experience.This is especially important in plantings situated close to recreational
sites, viewing sites and hiking trails.
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2.6 Man-made Structures
Structures such as buildings, towers, reservoirs, and bridges often become visual focal points. Their design and
location in the landscape should be carefully considered.

• The structure and design of a building is often more important than the material used to construct it.The
use of natural materials (e.g. timber, stone and grass) does not necessarily create a building that is
aesthetically acceptable. Where such structures are to be placed in a visually sensitive landscape,
professional assistance should be used for the design.

• When locating service areas and villages, consider the visual impacts of these as well as the level of
comfort they will provide to the inhabitants.

• Towers and lookouts often have to be placed in visually prominent locations, so their designs should
complement the surrounding landscape. A specific choice between lattice and solid structures will have
to be made and this will depend on the character of the landscape and the location of the structure.
Green and grey colours normally blend best with the plantation environment. Structures with a rough
texture will also have less contrast with the natural environment.

• Signage should be informative and clearly visible but should not dominate the landscape. Choice of
location (a solid background), colours and size should be carefully considered. Signage that provides a lot
of information should be carefully designed to prevent “visual pollution”.

2.7 Unique Landscapes
Unique landscapes, or landscape features such as waterfalls and rock formations, contribute significantly to the
positive experience of an observer.To protect these landscapes, the following should be considered:

• Aspects that contribute to the uniqueness of the landscape should be identified, conserved and not
obscured.

• Any activity that would visually intrude on such a landscape or feature should be carefully planned and
executed to minimise physical and/or visual negative impacts.

• Krantz edges and rocky outcrops are often more bio-diverse than the immediate surroundings, and
generate interest in the landscape. They should not be obscured by commercial tree planting or weed
encroachment.
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1. MAPS
It is important to refer to maps at an appropriate scale (e.g. 1:10 000) which indicate various features of the area.
The orthophoto maps available from the Surveyor General’s office of the Department of Land Affairs are very
useful in this respect.The maps should be consulted to identify:

• location of existing infrastructure, such as roads, firebreaks, and villages;

• existing plantations;

• contours; and

• site classification elements (e.g. soil, climate and topography).

The maps will assist in deciding on:

∆ areas that are suitable for afforestation;

∆ site specific management requirements;

∆ slope restrictions (to determine the site preparation method to be used);

∆ the demarcation of Special Management Zones (SMZ’s);

∆ the choice of appropriate harvesting systems; and

∆ the location of new infrastructure.

SPECIAL MANAGEMENT ZONES (SMZ’S)
Special Management Zones (SMZ’s) are areas within the plantation which contain features that are natural

or man-made, and which require particular management strategies due to their scientific, ecological,
paleontological, archaeological, historical, traditional, aesthetic or recreational values.

To ensure the protection of these areas, particular management strategies and planting restrictions are
associated with each SMZ. An SMZ is considered a no-go area. As such, no activity may be

conducted in an SMZ other than for its maintenance or wise use. SMZ’s also serve as sites of scientific
importance, such as functional natural ecosystems, and should be conserved for demonstration and study.
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2. SMZ’s : CLIFF EDGES AND ROCKY OUTCROPS

• These areas often have higher levels of biodiversity and are aesthetically important features. Planting
should not be closer than 30 metres (approximately one tree length) from the edge of a cliff or
significant rocky outcrop which is larger than 0.25 hectares.To facilitate practical management of SMZ’s,
they should be separated from the planted area by a road.

3. SMZ’s :WETLAND AND RIPARIAN HABITATS

The guidelines given below are taken from the latest draft (June 2001) of the
“Wetland/Riparian Habitats : A Practical Field  Procedure for Identification and

Delineation” document, as subsequently amended by DWAF’s  Wetland and Riparian Zone
Policy Committee. Refer to Annexure J for an abridged version of the procedure. This
provides the information needed and the procedure to use to be able to identify and
delineate the outer edges of both wetland and riparian habitats. From this edge an

appropriate buffer strip can be determined.

3.1 The Wetland and Riparian Buffer Strips

A buffer strip surrounding a wetland or riparian habitat is required to protect the habitat and the water resource.
The buffer strip will depend largely on:

∆ the type of land use;
∆ the sensitivity of the wetland/riparian habitat; and
∆ the scarcity/quality of the water resource.

It is thus recommended that the following guidelines be followed.

• For deep rooted crops such as commercial forestry species, a 20 metre buffer strip should be established
from the outer edge of the temporary zone of a wetland or from the outer edge of a riparian zone.

The reasons for this are the following:

i) From a water resources point of view, the primary purpose of the buffer is to minimise the impact that
water use by deep rooted crops would have on the dynamics of the saturated zone in the
wetland/riparian area. The state of the saturated zone at any time plays an important role in determining
the amount of run-off that would result from a particular rainfall event.

ii) The second purpose of the buffer from a water resources perspective, is to reduce access by crop roots
to shallow low-tension water in the wetland/riparian soils which would result in evapotranspiration by
the crop at the potential rate for most of the year.

iii) It is precautionary principle that is also practical to implement.
iv) It minimises the impact of the land use practice on hydrological processes in the wetland/riparian habitat.

• To ensure the effectiveness of field practice and to allow for biodiversity considerations (refer to Section
PS 3.2), the buffer zone should be implemented on a "give and take basis" - there could be specific cases
for widening or narrowing of the buffer strip.
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• In the case of deep rooted crops, any deviation from the 20m width must be substantiated and
documented in an auditable format that is available to the Responsible Authority, as defined in the
National Water Act (Act No. 36 of 1998), or registered certification bodies such as the International
Organization for Standardization (ISO) and Forest Stewardship Council (FSC).

• Wherever possible, the buffer should tie in with the layout of valley bottom roads (cut-offs) to provide
a practical boundary for the maintenance and weeding of riparian habitats. This strip should not be used
for land use practices other than for fire protection and carefully constructed roads (preferably grassed).
Existing roads that cannot be relocated because of practical and economic reasons must be drained in a
manner that is not detrimental to the wetland/riparian habitat.

• Refer to Annexure J for further details.

3.2 The Biodiversity Buffer Strip
In determining the biodiversity buffer, distinction must be made between existing land use and new land
development, as there can be enormous socio-economic implications when changing the existing land use to
accommodate biodiversity. Refer to Annexure J for further details.

a) Determination for new land development

• Permission to break new land or to significantly change land use is now governed by a number of Acts
of which the Conservation of Agricultural Resources Act (Act No. 43 of 1983), Environment
Conservation Act (Act No. 73 of 1989) and the National Environmental Management Act (Act  No. 107
of 1998) are the most important. In terms of this legislation, any new land development, and specifically
afforestation, must be permitted and such a permitting process may require a public Environmental
Impact Assessment (EIA) to be undertaken.

• These EIA’s, and where appropriate, the mitigatory measures, will determine restrictions on such
permitted afforestation. These requirements will differ in terms of the biophysical attributes of the area
in question and the conservation importance thereof.

b) Determination for existing land use

• Reducing existing areas of land use for buffer areas for either water resource or biodiversity purposes
may have significant socio-economic impacts. This should be considered as part of the process of buffer
delineation and it should be ensured that the net benefit for water and/or biodiversity is fully justified.

• By way of contrast, any land use that warrants a reduction in buffer area must meet the full social,
economic and environmental criteria. It is therefore crucial that all cases for additional/reduced buffer
areas within existing land use should be assessed on an individual (site-specific) basis. Where there is
uncertainty about potentially important biodiversity aspects, the relevant regulators and environmental
NGO’s must be consulted.

• The removal of trees from wetland or riparian habitats should also endeavour to provide corridors for
the linking of areas of conservation significance such as grasslands and indigenous forests.
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4. SMZ’s :ARCHAEOLOGICAL, CULTURAL AND TRADITIONAL SITES

These sites are protected in terms of the National Heritage Resources Act (Act No. 25 of 1999).They may
not be destroyed, damaged, disfigured, excavated, altered, removed from their original site or exported
from the Republic without a permit from the South African Heritage Resources Agency (SAHRA).

Such sites may also include grave sites, historical plantings, buildings older than 60 years, ruins, or any other signs
of human habitation (e.g. rock paintings).

• A buffer of at least 5 metres should be maintained around these sites. If there is potential for damage
during operational activities, this distance should be increased to exclude such impacts.

5. SMZ’s : SPECIES OF SPECIAL CONSERVATION SIGNIFICANCE
These include those species identified in the Red Data species lists or by a particular Provincial Conservation
Agency. For the effective conservation of these species, their presence should be identified and mapped, and
appropriate management prescriptions and monitoring programmes initiated.

• Most raptors are legally protected species.

• Plantation trees with active nests of birds of prey should be left in a buffer of surrounding trees and
recorded, mapped, marked infield, and should not be disturbed. Compartments with known nesting sites
should not be harvested during the breeding season. However, if a new bird nesting site is identified
before or during harvesting or road construction operations, it is important to :

• alert competent and relevant authorities if the species is of conservation significance (e.g.protected species);

• map and document the scientific and ecological values; and

• protect the site from accidental damage by indicating it clearly on the ground. Care should be taken
to prevent such indicators or signage compromising the protection of the site.
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6. SMZ’s : INDIGENOUS FORESTS 

6.1 Legal Protection of Indigenous Forests

The National Forests Act (Act No. 84 of 1998) defines a “natural” or indigenous forest as being:

• a group of indigenous trees (i.e. two or more);

• whose crowns are contiguous (i.e. where a closed canopy exists); or

• a forest which has been declared as such by the Minister.

In terms of Section 7 of the Act it is illegal to cut, disturb, damage or destroy indigenous trees in or to
remove or receive them from an indigenous forest unless:

• a licence to do so has been issued by the Minister; or

• the Minister has issued an exemption.

Given the above, and the fact that no general exemption is in force for commercial forestry operations, it is
recommended that the following flow chart, shown in Table PS 9 below, be used as a guideline to determine under
what circumstances an indigenous forest or tree can be removed.

Table PS 9

Flow Chart to Determine When an Indigenous Tree or Forest can be Removed

Note: i) An application for a licence must be made to one of DWAF’s Regional offices.
ii) This only applies to indigenous trees.

6.2 Buffers

• At the time of establishment or re-establishment, a buffer of at least 5 metres should not be planted
around the edge of any indigenous forest. This buffer must be kept free of weeds and the indigenous
vegetation which exists or regenerates must be protected. Where the indigenous forest invades the
buffer zone, it is important to maintain the plantation boundary as demarcated.

• Should there be potential for damage of the forest edge during operational activities, the boundary
should be increased. The buffer zone thus established may be used for no other activities, and roads
should not be built in them.
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7. FIRE PROTECTION

Fire protection is not only a legal requirement of the National Veld and Forest Fire Act (Act No. 101 of
1998) but is also necessary for fire insurance purposes. It is strongly recommended that this Act and your
local Fire Protection Association, if there is one, be consulted prior to any fire protection activity (especially
the burning of firebreaks) being undertaken.

7.1 Fire Management Plan
Adequate and appropriate fire management strategies are imperative to ensure that the forest resource, together
with its ecological and other associated values, is protected. A fuel management plan, which considers the
management of plantation debris can be a useful tool.This technique is used to reduce the fuel load present under
both immature and mature trees, thereby limiting the spread of fire. However, special precautions and expertise
are needed to develop and implement this tool.

The following strategies should be included in a fire management plan.

• A well planned firebreak system.

• A fire protection system.

• A resources management system (including equipment, communications, and training of personnel).

• Fire fighting safety policies and procedures.

Fire protection systems should be designed to limit environmental and aesthetic impacts by:

• planning burning operations to comply with statutory restrictions as notified in the Government
Gazette; and

• limiting firebreaks to the minimum number that can achieve the above objectives.

7.2 Firebreaks

7.2.1 Legal obligations and requirements

The National Veld and Forest Fire Act (Act No. 101 of 1998) places a legal obligation on landowners on
whose land a veld fire may start or from whose land it may spread, to prepare and maintain firebreaks on
the boundaries of their property. If the landowner intends to maintain the firebreak by burning, the
following legal requirements must be adhered to:

• The landowner must agree a mutually acceptable date / dates to burn with all adjoining landowners and
must inform the local Fire Protection Association (FPA), if any, of this / these dates.

• If no agreed date / dates can be reached then all adjoining landowners and the FPA, if any, must be given14
days written notice of the intention to burn (fire danger rating permitting).

• All adjoining landowners who have either agreed to a date / dates or have been informed of the date /
dates to burn:

• must also burn their firebreaks on the boundaries concerned on the same date / dates; or

• be present in person (or through an agent) and ensure that sufficient people are present on his or
her side of the boundary to control the spread of the fire.

• If, for whatever reason, the burning could not be done on the stipulated date / dates, all adjoining
landowners and the FPA, if any, must be notified of this fact (no new written notice is required for any
additional dates needed to undertake the burning).
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• If a landowner intends to be absent for a period of more than 14 days during the period in which burning
normally takes place, he or she must supply all adjoining landowners with a contact address and
telephone number (a landowner can however carry out burning if the adjoining landowner is not present
or has not supplied any contact details)

• A landowner cannot carry out burning if:

• the FPA objects to it;

• a fire danger warning has been issued for that particular area; or

• weather conditions are not conducive to burning.

In terms of the Act, the legal requirements for a firebreak are that:

• it must be wide enough and long enough to have a “reasonable” chance of preventing a veldfire from
spreading to or from neighbouring land;

• it does not cause soil erosion; and

• it is “reasonably” free of inflammable material capable of carrying a veldfire across it.

7.2.2 Operational guidelines
The current system of external firebreaks on the plantation boundaries with an internal firebreak system is not
always the most efficient and cost-effective system. A new system has been developed which, in most cases, is
cheaper to maintain and much more effective. This new regional fire protection approach is referred to as
“Dynamic Fire Protection”.The system is based on fuel load management, and its purpose is to create a pattern
of adjoining areas that have no fuel or a reduced fuel load that will stop a fire or reduce it to that of a moderate
fire and serve as a buffer zone from where successful ground and aerial fire fighting can take place.

Points to consider when creating firebreaks are as follows.

• Where possible, use firebreaks wide enough to permit burning each half in alternate rotations, where
mowing cannot be practised.

• Be aware that areas to be burnt, which are greater than 10 hectares in size, may require additional cut-
off breaks.

• Establishment of firebreaks on steep slopes should be avoided. However, if there is no other viable
alternative, the clearing methods to use, in order of priority are mowing, slashing, burning, desiccant
chemicals, manual hoeing and, as a last resort, mechanical methods.

• Desiccant chemical treatment of tracer belts prior to burning should be applied on alternate strips.

• Ensure adequate water provision at the location of the fire.

• Avoid using firebreaks as landings and depots during periods when there is a high risk of fire.

• Remove or treat invasive plants before burning.
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7.2.3 High fire risk areas
Villages, road verges, power lines, rubbish dumps, recreation sites and sawmills are high fire risk areas and are
prone to uncontrolled burning.

• To decrease risks, fire protection of these areas must receive priority through:
• having adequate fire fighting personnel on hand to protect these areas;
• reducing the fuel load present; and
• maintaining them during times of danger.

• Before the commencement of burning operations, take note of weather forecasts, and the Fire Danger
Rating Index.

7.2.4 Use of natural features and roads for firebreaks

• By using roads and natural features in the landscape as the boundaries for firebreaks, both the physical
and aesthetic impacts of firebreaks can be reduced or negated.

7.3 Provision of Adequate Access
Provision of adequate access reduces the risks of fire to human life and infrastructure, hence the importance of
the following guidelines.

• Roads should be readily accessible during the fire season and provide permanent, well marked, easy
access to the location of the fire.

• Signs should be used to assist those fighting the fires and to warn them of cul-de-sac (dead-end) roads.

• During the fire season, all roads should have a minimum fuel load to assist in stopping a fire or reduce it
to that of a moderate fire from where successful ground fire fighting can take place.

• Should roads be closed during harvesting operations or for maintenance, signage to this effect must be
erected and anyone who may be affected must be informed well in advance.
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7.4 Veld Burning
Fire is an important ecological factor in the management of many vegetation communities. Burning programmes
should thus adhere to the following guidelines.

• Statutory restrictions on season of burning must be observed.

• Generally, fynbos should be burnt in autumn and grassland in autumn, winter or early spring (when
dormant) or according to prescriptions set out in a burning plan.

• Mosaic, irregular burning every one to three years is preferable. Alternatively, if fire is to be used to
facilitate access to a heavily weeded area, it should be ensured that a silvicultural operation is conducted
at an appropriate time after the burn, while access is still possible.

• Invader plant control operations should precede burning, but any chemical control measures should take
place well in advance of the burn to ensure the efficacy of the active ingredient.

• Burning of wetlands should be on an irregular, partial, rotational basis and timed to avoid the peak
breeding seasons of wildlife, particularly those of cranes which breed in winter.

8. SITE-SPECIES MATCHING
The requirements of the species should be matched to the characteristics of the site to ensure optimum yields,
quality and economic benefits.The following should be considered:

8.1 Soils
The primary aspects of matching species to soil characteristics include:

∆ Parent material: The geology or lithology from which the soil has formed determines its direct
characteristics, and indicates the characteristics of the deeper soil horizons.

∆ Soil form:This indicates the characteristics and arrangement of the horizons that make up the soil profile,
for example Hutton, orthic A over red apedal B; Kroonstad, orthic A over E horizon over G horizon.

∆ Soil depth: This is often referred to as the “effective rooting depth” (ERD) and provides an indication
of the volume of soil available to the tree.

∆ Soil texture: This refers to the relative proportions of sand, silt and clay and provides an indication of
the moisture holding characteristics of the soil.

∆ Soil wetness: The soil wetness hazard (refer to Annexure E) provides an indication of the frequency
that a soil is periodically saturated. Species differ in their ability to tolerate wetting and drying of the soil.

8.2 Climate
Climate plays a vital role in determining the suitability of a particular species to a site, in terms of:

∆ temperature (minimum, maximum and mean);

∆ rainfall (distribution, intensity and mean);

∆ altitude; and

∆ slope and aspect.
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8.3 Monoculture Landscapes
Monoculture landscapes pose a risk in terms of disease and fire, which are heightened when single clones are
utilised.

• If monocultures are unavoidable, a variety of age classes are suggested to reduce risk and improve the
general aesthetics.

8.4 Weed Potential
Trees should not be planted or allowed to grow where they cannot be adequately managed and harvested.This
applies particularly to steep and inaccessible areas.Trees should also not be planted on marginal sites, such as sites
with shallow soils, or dry aspects.Where profitability is questionable and the impacts on the natural environment
are potentially significant, plantings should be avoided.

• Where plantations have the potential to spread seeds into areas such as cliffs, species such as P. elliottii should
preferably be used above or next to such features as they have relatively low “invasive” characteristics.

8.5 Water Use Efficiency
As water is a scarce resource, the water efficiency of the chosen species should be considered.

• Efficient species and clones should be favoured.

• As a general rule the order of preference in terms of water use efficiency is:

• pine sawlog rotation;

• gum sawlog rotation;

• pine pulp rotation; then 

• gum pulp rotation.

9. HARVESTING SYSTEM
Prior to establishment, it is necessary to acquire a thorough understanding of the products that the plantation will
produce.The selection of the most appropriate harvesting system to implement is influenced by the following:

9.1 Products

• Optimise the use of the site to ensure that all the timber grown on the site is used, thus eliminating waste.
Consideration should be given to the types, volumes, and dimensions of the products that are to be harvested.

9.2 Harvesting System
The environment should determine the type of harvesting system to be used. When choosing the most
appropriate system, consideration should be given to:

• terrain conditions;

• weather conditions;

• extraction routes;

• timetables; and

• yarding sites.

• Refer to Section PH 2.2 for guidelines regarding the selection of the most appropriate harvesting system
for the site.
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9.3 Terrain and Topography

• To minimise erosion and compaction of the site, terrain classification should include soil conditions (dry,
moist or wet), ground roughness, slope, aspects and gradient.

10. ROADS
The exposed surfaces of roads are the main source of sedimentation in the plantation environment. By restricting
this disturbance as much as possible, this impact and the loss of productive land can be reduced.

10.1 Road Density

• Transport systems, costs and maintenance requirements, and environmental impacts can be minimised by
linking compartments and optimising road density according to the terrain and extraction routes.

10.2 Landings
To avoid unnecessary soil erosion, sedimentation, loss of productive land and negative visual impacts, landings
should:

• be as small as practicably possible;

• be situated away from wetlands;

• not be situated in firebreaks (unless absolutely necessary);

• not be situated in power line servitudes where there is a danger of flash-back; and

• be situated on gentle slopes (3 to 6%) or have sediment traps to facilitate drainage.

10.3 Depots
To avoid unnecessary soil erosion, sedimentation, loss of productive land and negative visual impacts, in addition
to the requirements for landings, depots should comply with the following:

• new depots should be situated at least 40 metres away from wetlands; and

• existing depots that are closer than 40 metres to a wetland should be closed and rehabilitated. If this is
impractical then they should be managed in such a way as to prevent negative impacts.

10.4 Gravel Pits
Gravel pits can cause long-term visual impacts, soil erosion and water quality deterioration. Guidelines to avoid
these problems are:

• plan properly to provide for optimum use (e.g. plan correct drainage);

• plan to facilitate successful eventual closure (e.g. store topsoil for rehabilitating pits);

• situate pits where they have the least visual impact (e.g. use trees as a screen or locate pits behind a
natural barrier);

• locate pits away from areas where they could cause the deterioration of streams or watercourses; and

• rehabilitate and revegetate pits when they become redundant.

10.5 Redundant Roads

• When roads are no longer required, they should be rehabilitated, and revegetated if possible.This will
limit erosion from road surfaces and optimise the land used for productive plantations.
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11. LAND PREPARATION
Adequate soil preparation promotes rapid early root growth and produces even stands by facilitating optimum
water and nutrient uptake. Adhere to the general rule of “doing as little as possible to gain as much as
possible”. Information required for selecting the correct method of land preparation includes:

∆ site factors, as indicated in Annexure C;

∆ financial concerns in terms of the preparation cost and the long-term site productivity; and

∆ future harvesting and extraction requirements (e.g. traversibility of mounds and ridges).

11.1 Stand Density
Stand density, or espacement, refers to the distance between planted trees. A closer espacement will promote
earlier crown closure and, consequently, earlier weed suppression, but it also induces earlier competition between
trees. Stand density is determined primarily by the following factors:

∆ the desired product or species grown;

∆ the length of the rotation of the stand;

∆ the thinning regime employed; and

∆ site potential.

11.2 Size of Clearfelling
The “size” refers to the area of plantation that is clearfelled, and can consist of one compartment or a number of
adjacent compartments. The size and location of the original compartments usually determines the size of the
eventual clearfelling.This factor has a pronounced effect on the visual landscape and should be considered in terms
of the guidelines given under the Visual Landscape Section.

Clearfelled areas may have the following potential negative impacts which should be considered when planning the
harvesting of a compartment.

∆ Increased surface water run-off with increased erosion and subsequent sedimentation of watercourses.

∆ Exposure of indigenous forest edges, previously protected by the plantation, to wind damage.

∆ Destruction of habitat of faunal species that use plantations for cover, nesting and foraging.

∆ Destruction of corridors used by faunal species.

∆ Creation of localised areas with high dry fuel matter that increases the risk of fires with potentially
devastating in situ impacts on soil quality. Facilitation of containing and combating such fires is determined
by the size of the area that carries the fuel.
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Planning tends to focus on the consolidation of harvesting compartments into larger units that lend themselves
better to mechanised harvesting and more economical transport operations. However, the size of the clearfelling
should also be considered.The total area clearfelled within a catchment, and its associated effects, is dependent on
topography, soils and climate, which will differ greatly between regions and landscapes.The extent of this area and
its effects on the catchment should thus also be taken into consideration when deciding on the size of clearfelling.
Even if this information is not readily available, the size of the clearfelling should be decided on a case-by-case basis
and, depending on the above variables, the following guidelines should be adhered to as far as possible.

• Clearfelling areas should be separated sufficiently to provide buffers serving as sedimentation traps and
escape routes or havens for fauna.

• Within a catchment that feeds a permanent watercourse, no more than one third of the catchment
should be clearfelled within a two-year period.

• Reference should also be made to the Visual Landscape Section for further details.

11.3 Steep Slopes
Forestry is very often concentrated in the steeper areas within catchments. Steep slopes are the least stable of
all terrain types and, when coupled with a low soil-clay-content (less than 15%), disturbance in such areas carries
potentially high environmental costs.

Physical disturbance can be caused by:

∆ silvicultural operations (pitting, fertilising, spraying);

∆ harvesting operations (thinnings and clearfelling); and

∆ road construction for access and transport, which poses the most serious potential environmental risk.

The steeper the area,
the greater the road construction costs (more earthmoving and more drainage necessary),

the greater the silvicultural and harvesting costs,
the greater the transport costs and

the greater the environmental costs (such as loss of catchment 
function, potential erosion and land sliding) 

The negative aspects of the afforestation of steep and very steep slopes are:

∆ extremely high erosion risk areas.The velocity and erosive power of the surface run-off water increases
with the degree of slope;

∆ mechanical site preparation (e.g. ripping) is not possible;

∆ harvesting costs are increased, since:

• mechanised felling is impossible and extraction by cable yarding is necessary;

• permanent landings will involve extreme earthmoving, and roadside landings limit the efficiency of the
extraction process (space availability); and

• precision directional felling (e.g. the use of felling wedges and/or winching of trees) becomes vital.

∆ increased road building and maintenance costs;

∆ greater soil disturbance by road building.The volume of soil that needs to be moved increases exponentially
with an increase in slope.The greater the soil disturbance, the greater the environmental impact;

∆ greater vehicle operating costs with regard to transport;

∆ increased safety hazard of operating in very steep areas;
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∆ roads in steep areas have a greater negative aesthetic impact on the landscape due to the volume of
earthmoving required.The scars from such roads are permanent and the rehabilitation of such roads is
almost impossible; and

∆ fires spread rapidly uphill and fire fighting operations on steep slopes are difficult and extremely
dangerous and can lead to injuries and loss of life to humans and animals.

The slope classes according to the National Terrain Classification System for Forestry (Erasmus, 1994) are
provided in Annexure E and should be consulted.

In light of the increased environmental and operational costs of not only the logging operations, but also the
impact of road construction, the financial viability of the afforestation of steep and very steep slopes (i.e. slopes
of greater than 35%) must be critically assessed in terms of the following guidelines:

• Slopes of 35-60% may be considered for afforestation only if:

• the soils are more than 60 cm deep (the greater the depth the more stable the slope);

• the erodibility of the soil is low (refer to Annexure D). As a guideline, the soil should have a clay
content of more than 15%;

• ground conditions are very good to moderate under dry-moist conditions (1-3, in terms of the
National Terrain Classification System for Forestry - Annexure E); and

• access roads are constructed on flatter terrain (e.g. at the base of the slope).Any roads that need to
be constructed in very steep areas (greater than 60%) should be constructed using the end hauling
method to create a full bench (removal of all road debris) as opposed to cut and fill.The “fill” would
be unstable, making the scar worse and difficult to vegetate.The topsoil must be kept to re-surface
and revegetate the cut-bank and side-drains.

• Areas with slopes greater than 60% should only be afforested where:

• specialist input has been acquired;

• special road requirements and restrictions can be adhered to; and

• special harvesting requirements and restrictions can be adhered to.

• (Small patches of trees (less than 1 ha in size) occurring within the compartment to be planted can
however be excluded from this rule.)

11.4 Ripping
The preparation of a site for the growing of commercial timber plantations may determine growth rates for the
entire rotation and rotations to come. At the same time, operations must be cost effective as initial costs are
compounded over an extended period. Mechanical site preparation methods that till the soil (e.g. discing, bedding,
or ripping) are used to improve adverse conditions such as compaction, grass and weed competition and to enhance
tree growth.This can alter the soil’s physical and chemical properties by rearranging the upper soil horizons, rocks
and organic matter. If properly applied, site preparation can positively affect plantation establishment and subsequent
productivity. However, they can adversely affect long-term site productivity, with associated negative financial
impacts, if the incorrect techniques are used with little regard for potential site-specific impacts. Natural processes
are usually sufficient to improve the conditions of many soils without disturbing the soil layers.These processes
include wetting and drying cycles, exudates from root and microbes and the creation of biopores.



Biological tillage involves the creation of biopores by plant roots and soil fauna for use by subsequent crops.
Intensive tillage disrupts this process, often resulting in unstable and less productive soils.The following guidelines
are therefore recommended:

• Do as little as possible to achieve the desired effect; and therefore

• Minimal tillage and disturbance of the soil should be standard practice.

• The method of land preparation used should be determined by the site factors.

• The Tables contained in Annexures C and D can be used as guidelines for determining the correct
method to use.

Figure PS 5

Ripping Using the Correct Tines

By using the correct ripping equipment, appropriate fracturing of the soil is achieved, as shown above in Figure PS 5.

PS 15

>> SILVICULTURAL PRACTICES>> PLANNING

✗✓

Ripping should be done along the contour to prevent erosion

✓
✗



PS 16

>> PLANNING>> SILVICULTURAL PRACTICES

11.5 Ridging
Although, as a general rule, waterlogged soils should not be planted, certain circumstances may necessitate this
(i.e.Tsitsikama soils).Where this is the case, ridging can be done to raise the growing environment for the tree
roots above the water table and to increase the volume of soil that the seedling root system can colonise. Ridging
however has the disadvantages that root closure between planting rows may be impeded, and the uneven surface
created between planting rows may hinder subsequent harvesting operations.Trees growing on soil forms listed
in Group 8 of the Soil Sensitivity Index (refer to Annexure D) could benefit from ridging.

• Ridging should not be done if one or more of the following apply:

• the soil has a low growth potential;

• the soil is in a land type that could be classified as a wetland or riparian zone; and / or

• the disturbance of the soil could lead to serious disruption of natural waterflow and erosion.These
are commonly soils with E-horizons and/or plinthic sub-soils, which renders them very susceptible to
erosion if disturbed.

• Soil preparation practices should be guided by the specifications set out in Annexure C. In addition, the
Soil Sensitivity Index contained in Annexure D should also be taken into consideration.
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1. LAND PREPARATION
Appropriate land preparation is a silvicultural requirement that aims to avoid unnecessary environmental damage
and successfully establish a plantation.

• The general rule of thumb should be to do as little as possible in terms of soil preparation whilst aiming
to achieve maximum results.

IS 1

>> SILVICULTURAL PRACTICES>> IMPLEMENTATION

The area to be planted should take into account

SMZ’s, such as these, that have been identified

during the planning stage 



1.1 Demarcating the Planting Area

• Before soil preparation and planting is carried out, the area should be clearly demarcated according to
the compartment planning, taking into account the measures relating to SMZ’s, as identified during the
planning phase.

• Sites for special consideration include cliff edges and rocky outcrops, watercourses, wetlands,
archaeological, cultural and traditional sites, aesthetic/scenic sites, sites of scientific importance, natural
vegetation and other areas of special interest.

1.2 Chemical Application
Whenever chemicals are used, be sure to adhere to the following guidelines.

• Chemicals must only be applied by trained operators wearing the necessary protective clothing.

• Chemicals must only be used and applied according to their manufacturers’ recommendations and in
terms of their registered use. Mixing of chemicals into “cocktails” is illegal, unless registered in their own
right.

• The application of chemicals must avoid the risk of contaminating ground or surface water.

• Chemicals must be applied at the correct rates.

• To avoid the danger of serious accidents and pollution occurring, chemicals should not be transported
to field operations in bulk.

• Apply chemicals when the weather is cool and calm to prevent drift from the application point. This is
particularly important when applying chemicals near SMZ’s. In need, appropriate “no-spray” buffers can
be established as a preventative measure.

• Chemicals should be mixed in suitable areas and away from open water.

• Equipment used to apply chemicals should not be cleaned infield.

• Chemical containers should be disposed of by first rinsing them thoroughly and then making them
unusable (e.g. by punching holes in them). Alternatively, they should be returned to the suppliers from
which they were purchased.

1.3 Destumping
Destumping is used primarily to facilitate access to the stand. From an environmental point of view, the order of
preference for destumping is:

chemical - low soil disturbance;

grinding - low soil disturbance;

V-blading - low soil disturbance but potential for soil compaction; and lastly 

uprooting - high soil disturbance.

The decision to destump should not be taken lightly as the environmental impacts can be considerable. The
following should thus be considered before destumping a site:

• Destumping should only be considered when a ripping operation necessitates it.

• Only sites with high yield potential should be destumped.

• Destumping should be done directly after felling a compartment.

• Grinding is preferred to uprooting as it causes less disturbance and more roots are left in the ground to
stabilise the soil.
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When deciding between chemical or mechanical stump kills, consider the following:

• Chemical stump kill 

• Make sure that the guidelines listed in Section IS 1.2 (Chemical Application) are adhered to.

• Mechanical stump kill

• Entire stumps should be ground to a minimum of 10 cm below ground level to allow effective
cultivation and prevent re-growth.

• Stumps should be shattered or sheared to a maximum of 5 cm above ground level. Less than 50
stumps should be uprooted per hectare, to reduce soil disturbance.Where this cannot be achieved,
additional erosion protection measures must be implemented.

• Obstructions should be removed to facilitate primary soil preparation.

• No V-blade cutting or stump pulling should be carried out on slopes steeper than 20% (9 degrees) or
on sensitive soils. Soil disturbance must be kept to a minimum.

• Total stump removal is likely to cause excessive topsoil disturbance and should therefore not be
undertaken.

2 SOIL PREPARATION
Appropriate soil preparation will ensure optimisation of the site as soil preparation, to a large extent, determines
the success of the planting.

• In general, soil preparation should only be done when the moisture content of the soil is optimal. This
is reached when a soil sample forms a stable clod when compressed by hand and breaks up when light
pressure is applied. Sod formation will occur if the soil is too dry and glazing if it is too wet.

• Refer to Annexures C and D for more detailed guidelines.

2.1 Ripping

• Ideally, only soils with a clay content of over 35% should be ripped.

• Ripping should be done along the contour. If ripping is not done along the contour, then the ripline should
be a maximum of 50 metres long with a 5 metre buffer zone between riplines.

• The depth of rip should be sufficient to overcome the limiting factor in the soil.

• At depths of more than 40 cm, the ripping tine must be provided with wings according to specifications.

• Ripping should preferably be done with tracked equipment to minimise soil compaction.

2.2 Ridging

• Ridging must be done along (i.e. parallel to) the contour to avoid erosion.

2.3 Ploughing

• Ploughing must be done along (i.e. parallel to) the contour to avoid erosion, and should not be take place
on gradients steeper than 10%.
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2.4 Mechanical Pitting
An advantage of mechanical pitting is that it prepares uniform pits. However, the following disadvantages should
be considered:

∆ rocks are brought to the surface;

∆ air pockets can be formed;

∆ soil compaction can occur, with subsequent potential for erosion; and

∆ root impeding pit walls can be formed.

2.5 Manual Pitting
Sites which are unsuitable for mechanical cultivation should be pitted manually. Good plant establishment should
occur if the following guidelines are followed:

• Pit depth should be 20-25 cm, and pit diameter should be 35-50 cm.

• Soil within the pitting area should be dug over and clods broken down.All rocks and other solid objects
(e.g. roots) should be removed.

• Pit dimensions should be uniform.

• Pits should be in mineral soil and not just the litter layer.

• Pit walls should not be smeared or left vertical as this can inhibit root growth beyond the pit boundaries.

3. SLASH MANAGEMENT
Slash management plays an important role in the ultimate performance of the planted trees. Advantages of
retaining slash on the site include:

∆ the protection of soil against erosion;

∆ the suppression of weeds;

∆ the slow release of nutrients into the soil;

∆ the provision of cover for many
beneficial faunal species and;

∆ the conservation of soil moisture.

The disadvantages of substantial slash in a
compartment are:

∆ that access may become difficult;

∆ slash provides cover for rodents
which may damage trees; and

∆ the fuel load increases the risk of
fire and increases the difficulty of
combating fires.

• In general, slash that has been broken down sufficiently and distributed evenly over the compartment,
provides more benefits than disadvantages and must always be the first option to consider when planning
for this operation.
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3.1 Burning of Slash
The objective of burning slash is to reduce the fuel load, reduce and assist in controlling weeds and to leave the
compartment more accessible without damaging the soil.

It is however important to remember that burning must only take place in the period specified by the
relevant Government notice of that particular year, within Fire Control Areas specified by the National Veld
and Forest Fire Act (Act No. 101 of 1998).

When burning slash the following guidelines should be followed:

• Wherever possible, slash should not be burnt during the period near the end of the rainy season.

• Slash rows should not be burned without particular care.

• Burning should only be done within 3 days after rain of at least 30 mm to prevent damage to the soil and
humus layer.

• Steep slopes and difficult topography should be burned progressively downhill from the top of the slope
to the bottom in the early morning when dew is present and wind speed is low to prevent damage to
the soil and improve the safety factor.

• Burning should not take place if the expected relative humidity will be below 40% and/or the expected
temperature will be above 23° Celsius.

• Do not burn when unstable or adverse weather conditions are expected.

• Burn only when sufficient well-trained personnel and sufficient fire fighting equipment are available.

3.2 Chopper Rolling and Mulching
Use of the chopper-roller is a cost-benefit decision, and should be applied according to the merits of every specific
situation.

Advantages:

∆ It facilitates the planting and tending process.

∆ It reduces the fire hazard.

∆ It enhances nutrient release through decomposition.

∆ It conserves soil moisture.

∆ It reduces the potential for erosion.

Disadvantages:

∆ It has the potential to promote soil compaction.

∆ The slash has to be dry enough for this activity to be effective and this may delay replanting of the area.

3.3 Reduction and Distribution of Slash

• This should ideally be done as part of the harvesting operation.

• Slash should be reduced to a size that can be handled manually and slash heaps or rows should be left
as low as possible.

• Slash should be distributed evenly over the compartment and should not, if practicable, be stacked in
rows, as the latter has the following disadvantages:

∆ There is usually no financial benefit.
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∆ Fire risk and potential for soil damage are increased.

∆ Control of rodents by raptors is complicated by the slash being stacked.

∆ Erosion potential is enhanced.

∆ Movement within the compartment is restricted to within the rows.

3.4 Removal of Slash for Secondary Use

• Informal wood collectors, for firewood and building purposes, should be discouraged from removing all
branches from the compartment. This helps to maintain the nutrient cycle within the compartment at
acceptable levels.

4. PLANTING

A correctly planted, good quality tree will help to ensure a healthy plantation that optimises the site.

Guidelines for planting are:

• use only quality, disease-free plants;

• ensure that the size of the planting hole is adequate and if not, rectify before planting the seedling/cutting;
and

• firm the soil around the plant by hand, and do not trample it.

4.1 Fertiliser Application
Fertilising is an important practice in forestry and can ensure optimisation of the site if it is done properly and
appropriately. Inappropriate practices can be detrimental to the plants and have negative environmental effects. It
is also important to note that fertilisers are only of benefit in areas with proven positive responses.The following
guidelines should be followed:

• Fertiliser should not be applied unless appropriate weed control has been exercised.

• Use only registered suppliers and products.The use of fertilisers is controlled in terms of the Fertilisers,
Farm Feeds,Agricultural Remedies and Stock Remedies Act (Act No. 36 of 1947). In terms of Section 3
of this Act, any fertiliser, farm feed, agricultural remedy, stock remedy, sterilising plant used and any pest
control operator has to be registered.

• The nutrient requirements of the site should be identified and fertilisers applied accordingly. Do not
over fertilise.

• Seedlings should be fertilised immediately after planting to achieve the best growth response. If this is
not possible, fertiliser should be applied no later than one month after planting.

• Fertiliser should not be stored in bulk infield.

• If the site has been ripped, then fertiliser should not be placed in the same plane as the ripline.

• Fertiliser should be covered lightly with soil.

• Full application of fertiliser should not occur during the dry season.
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4.2 Plant Containers
Plant containers can be the source of environmental pollution, both aesthetically and otherwise.

• It is important to ensure that plant containers are removed from infield and disposed of in a properly
managed disposal site that is permitted to receive such waste.

5. MAINTENANCE

5.1 Biological Control of Weeds and Pests

• Non-polluting and formally approved biological control methods should be implemented wherever
possible.

The use of non-approved methods or foreign biological control agents can have devastating effects on fauna
and flora and may result in prosecution. The importation of foreign biological control agents is strictly
regulated and controlled by the National Department of Agriculture. Usually, only research bodies such as
the Plant Protection Research Institute can import such agents.

It is illegal to import such agents without following the correct procedures.

5.2 Chemical Pest and Weed Control
Pesticides and herbicides are important tools for combating pests and weeds in plantations. However, as they are
potentially harmful to both the environment and human life, it is essential that:

• contractors used are registered according to the statuary requirements;

• operators are well trained ; and

• appropriate precautions, as recommended in Section IS 1.2 (Chemical Application), should be taken to
ensure safe application of chemicals.
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5.3 Manual Weed Control

• Care must be taken not to damage non-target plants, especially those in SMZ’s.
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1. TACTICAL PLANNING (3 - 5 YEAR)

Consult Forest Engineering Southern Africa’s (FESA’s) publication entitled “Guidelines for Forest
Engineering Practices in South Africa” for comprehensive details on harvest planning.

The tactical harvesting plan which, after field verification, outlines resource utilisation should incorporate the
following:

• Reliable maps at a suitable scale showing:

• compartment boundaries;
• Special Management Zones (SMZ’s);
• terrain classification (if available);
• haulage roads; and
• depots.

• Sound system and equipment choices which should take into consideration the topography, soil and
weather conditions of the area. This ensures that the system chosen will have minimal environmental
impacts (e.g. in terms of compaction and erosion), whilst remaining economically viable.

• A readiness to change the plan for good reasons (contingency plan).

• An understanding of the influence of weather, markets and other external influencing factors.

• The maintenance of a sustainable supply of timber.

• A road plan which should:

• identify the roads and transport systems required to remove the timber to be harvested during the
tactical planning period;

• indicate the year in which the roads have to be constructed, rehabilitated, upgraded or ripped and
closed; and

• include an appropriate maintenance plan for the road network.

• An equipment replacement plan which sets out the timely replacement of unsuitable, obsolete and
depreciated equipment so as to ensure an optimum and efficient harvesting system.

2. ANNUAL PLAN OF OPERATIONS (APO)
The Annual Plan of Operations (APO) should balance compartments and harvesting systems over a year. It should
ensure that:

• it is in line with, and complimentary to, the tactical harvesting plan;

• large continuous tracts of land are not harvested in a short period of time;

• there is a sustained timber supply;

• there is an optimal extraction of marketable timber; and

• there is an optimal allocation of resources (equipment and manpower).

2.1 Season (wet and dry)

• To avoid unnecessary damage to the environment, the annual plan of operations should take into account
the season, thereby ensuring that compartments are only harvested during the appropriate season (i.e.
wet versus dry).
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2.2 Harvesting Systems
When selecting the most appropriate system the following should be considered:

• terrain, ground conditions, ground roughness and slope;

• aesthetics;

• delivery timetables;

• product;

• economic conditions;

• species harvested; and

• available equipment options.

• In order to determine terrain conditions (i.e. ground conditions, roughness and gradient) the National
Terrain Classification System for Forestry should be used as a guide (refer to Annexure E). The
recommended extraction methods that can be used for various terrain conditions should be used as a
guide (refer to Annexure F).

• For more detailed specifications and guidelines on extraction methods, FESA’s “Guidelines for Forest
Engineering Practices in South Africa” and “Cable Yarding Safety and Operating Handbook” should be
consulted.

2.3 Road Management
To minimise harvesting and transport costs, the APO should:

• optimise compartment access by means of the road and transport network;

• provide for the total area that is to be harvested during that particular year; and

• include prescriptions for road work required for the anticipated traffic load.

2.4 Contingency Plan
To ensure a continual timber supply, a contingency plan should be devised, in which alternative compartments are
identified which could be harvested.

• The plan should allow for changes in weather conditions, changes in market conditions, and the
breakdown of equipment or unplanned stoppages.

• Factors to be considered include:

• wet/dry compartments;

• irrigated depots; and 

• accessibility (all weather roads).

3. OPERATIONAL PLANNING

3.1 Scheduling Equipment and Labour
This is imperative to ensure timely, constant and sustainable delivery of the correct products to the customer.The
greatest potential environmental damage in the plantation environment takes place during harvesting operations.
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3.2 Physical Plan
The physical plan should encompass:

• Large scale contour map (e.g. 1: 2500) illustrating:

• compartment boundaries;

• Special Management Zones (SMZ’s);

• landing locations;

• extraction routes;

• direction of timber flow, loading and haulage;

• streams and crossing locations;

• vulnerable drainage structures; and

• general felling direction near SMZ’s, roads, firebreaks, telephone lines etc.

• Compartment data containing:

• average tree size including volume, DBH and height; and 

• number of stems per hectare and volume per hectare.

• Market and product considerations:

• markets and transport distances; and

• product requirements and specifications.

• Harvesting activities for compartment:

• harvesting systems (method of felling, conversion, extraction and transport) matched to the terrain;

• extraction direction;

• manpower and equipment requirements;

• sequence of felling and extraction (flow of the operation); and

• planned start and end times.

• Silvicultural requirements:

• slash management;

• stump heights and treatment; and

• fire protection requirements (e.g. firebreaks and debris).

• Environmental requirements (SMZ’s):

• should be recognisable infield according to the harvesting plan and map;

• the recommended management guidelines should be applied; and

• should a new site be identified during harvesting operations, protect the site and alert relevant
authorities and/or the Company Environmental Section.
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Consult Forest Engineering Southern Africa’s (FESA’s) publication entitled “Guidelines for Forest
Engineering Practices in South Africa” for comprehensive details on harvesting guidelines.

1. HARVESTING PREPARATION

1.1 Pre-harvesting Checking
Prior to the commencement of any harvesting operation, the following documentation should be completed by
the forest manager and person responsible for the harvesting, where applicable:

• A compartment hand-over checklist, completed by the forest manager, in consultation with the harvester,
specifying conditions and requirements and identifying areas on a map where particular care should be
taken.

2. HARVESTING ACTIVITY

2.1 Felling Direction
To ensure protection of life and the environment, the following guidelines should be observed:

• Use properly trained chainsaw / machine operators who are equipped with the necessary protective
clothing.

• Trees should not be felled into SMZ’s.

• If trees must be felled adjacent to SMZ’s, felling aids such as winches, felling levers, felling wedges and tree
jacks should be used.

• Do not fell trees in which there are active raptor nests.

2.2 Extraction
When choosing a suitable extraction method, consider the following factors that influence productivity and
product quality during extraction:

• timber size (piece volume);

• load size (total volume or weight);

• number of pieces per load;

• terrain (i.e. slope, roughness and condition);
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• sensitivity of terrain (susceptibility to soil damage and erosion);

• size of area from which timber is to be extracted;

• extraction and felling directions (uphill, downhill or parallel (across) the slope);

• extraction distance;

• type and capability of extraction equipment;

• presentation (i.e. scattered, bunched or stacked; short lengths, long lengths or tree lengths; with branches
or debranched);

• felling layout; and

• operator skills.

• Refer to Annexure F for the recommended extraction methods to use under various terrain conditions.

2.3 Extraction Routes and Landings

• Designated routes should be identified and used correctly.

• Landings should be identified, and equipment and work methods applied as planned.

• Special precautions should be taken when there is a particular risk of soil degradation.

• Extraction routes and landings must not be situated in riparian zones and/or watercourses.

• If planned extraction routes are unsuitable, make alternative recommendations.

• Permanent and temporary river crossings should be kept to a minimum, even during the dry season.
Follow guidelines for permanent river crossings (refer to Sections IR 2.3 and IR 2.5).
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2.4 Depots

• Situate depots, where practicable, at least 40 metres away from riparian zones and well away from other
sensitive areas.

• Situate depots on slopes with a gradient of less than 6%.

• Timber stacks should be neat and well presented for storage, checking, security and loading.

• Adequate drainage methods should keep the depot as dry as possible and should be kept free of debris
to facilitate vehicle movement.

• Debris should be moved regularly and disposed of in a permitted waste site.

IH  3

>> HARVESTING>> IMPLEMENTATION

Extraction routes should be protected against erosion after use

BEFORE AFTER

Impacts should be limited to extraction routes

and resultant rutting rehabilitated

✓✓



• Drains must direct water through an adequate strip of filtering vegetation or silt trap and not directly
into a watercourse.

• Comply with the minimum safety and construction requirements for the anticipated traffic load.

• Where there is a danger of the depot, or stockpiles of bark or other debris creeping into riparian zones,
the depot boundaries must be clearly demarcated with immovable markers.

• Consider safety factors near power lines.

2.5 Presentation
Presentation is important for site hygiene and optimisation of the site.To achieve this, the following guideline is
recommended:

• During the wet season, log stacks should be sited to avoid blocking road drains.

2.6 Slash Management
Slash management is important for site hygiene and compartment presentation. Soil erosion and displacement are
responsible for most post-harvesting damage to the site and the management of the remaining biomass has an
important influence on:

∆ the retention of nutrients;

∆ the prevention of moisture loss; and

∆ the retardation of water run-off that may cause erosion.

The following guidelines are therefore recommended:

• Scatter slash to allow decomposition as this will accelerate nutrient recycling and hence improve soil
protection. If this is not possible, slash should be stacked in rows.

• Slash should be kept away from road edges, drains, SMZ’s and adjoining compartments.

• Wetlands must be cleared of slash to prevent impeding water flow or blocking bridges and culverts.
However, when clearing:

• machines should not be allowed to enter wetlands to clear such debris;
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• debris should be removed manually, or winched out; and

• if the debris poses no threat to water quality, streamflow or the inherent values of the SMZ, it should
be left in place.

• Minimal extraction debris should be left outside the boundaries of a compartment and care must be
taken not to damage plantings within adjacent compartments.

• Avoid burning after harvesting as the litter contains important nutrients that should be left to be
recycled.

• Do not leave marketable timber in slash rows or piles.

2.7 Site Hygiene
Poor hygiene (e.g. littering and oil spillage) can lead to pollution, disease and degradation of the plantation in
general.The following guidelines should therefore be followed:

• Remove all marketable timber as soon as possible.

• Impose appropriate fire prevention measures.

• Employ special care when servicing and repairing machines infield.

• Oil and diesel should be drained into containers and removed together with discarded spares and
unusable containers.

• Remove unused or broken materials and equipment from the forest, (e.g. cables, old guide bars).

• Make provision for the collection and removal of refuse for subsequent disposal in a permitted waste site.

• All timber, including anchor trees / stumps should be felled and removed, leaving the site tidy and safe.

2.8 Rehabilitation
To prevent, or at least restrict, environmental damage caused by harvesting operations, rehabilitation measures
should be undertaken throughout the operation and checked before the site is handed over to those responsible
for silvicultural operations.These rehabilitation measures should include:

• the restoration of redundant depots by installing appropriate drainage, ripping areas that are to be
planted, and having stockpiled topsoil spread over the depots;
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