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PREFACE

Forest harvesting has always been the essential means for realizing the satisfaction of people's
basic needs and economic development, and it will remain so, as long as the demand for diverse
forest products continues o cxist.

Up to the last decade, forest harvesting, particularly timber extaction in the tropics was penerally
perceived as ome of the most destructive human interventions that led to the impairment of
ecosystems integrity and environmental balance. Many environmentalists considered that
conventional practices of forest harvesting disturbed the forest floor and soil structure, and
accelerated soil erosion, runofT and sediment movement, resulting in quick peak flow, flood and
water pollution. These implications were claimed to be more pronounced m the twopics of harsh
climalic conditions.

The deliberations and agreements made at the UNCED in 1992 have highlighted that beth the
environment and development aspects of forestry should be paid cqual attention. Since then,
attempts have been made te introduce environmentally sound forest harvesting practices in many
parts of the world. In this regard, FAQ took the lead role by publishing the Model Code of Practice
for Forest Harvesting in 1996 and the Asia-Pacific Forestry Commission also developed the Code
of Practice for Forest Harvesling in Asia-Pacific in 1997. And, it has started to view that forest
“harvesting could be an effective tool for achieving sustainable development of forests provided it
is well designed. planned and implemented, taking into account social and environmental values.

Systemalic forest management and timber harvesting for local needs, and for domestic as well as
international markets have a very long history in Myanmar. However, until the late 19805, timber
harvesting had been focused mainly on ils increased production with least attention being paid to
the soctal and environmental dimensions of the country's most valuable nawral resources. In this
context, Myanmar Forest Policy, Forest Act, Wildlife Act and Forest Rules, and Commumty
Forestry Instructions were either totally formulated anew or updated m the arly 1990s, Thus, the
existing legal framework promotes participatory approach and effectuates environmental and
ccological integrity

The development of this National Code of Forest Harvesting Practices in Myanmar 15 a major step
forward in the attempl 1o sustain increasing production in an ¢nvironmentally fnendly manner.
However, this document is not intended to stand exclusively on its own. Rather, it is meant to
complement the existing legal framework and other contributions towards sustainable forest
management

The Code has been prepared by the Forest Department in cooperation with the Myanma Timber
Cnterprise and the Planning and Statstics Department of the Mimstry of Forestry with FAO's
financial and technical assistance

The Code, with the primary objective of enhancing the multi-tesource character of forests,
inlegrates environmental conservation measures with country-specific harvesting practices, in
compliance with regional and international forestry concepts. It 1s, therefore, expected to satsfy
the dual purposes: sustainable flow of forest produce and upkeep of environmental stability

Dr, Kyaw Tint
Director-General
Forest Department
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INTRODUCTION

Background

Myuanmar has been streamlining its national forest programmes in the 199Us 10
achieve sustainable development of the forestry sector.  Many in-country
reforms have been made, reflecting not only the country-specific conditions but
also regional and international concerns in forestrv. Forest Policy. Legislations
and Rules have been updated and revised in compliance with Agenda 21 and
Forest Principles adopted by UNCED, 1992

The Government of the Union of Myanmar promulgated the new Mvyanmar
Forest Policy in 1995, This Forest Policy was formulated i line with the
Forest Principles adopted by UNCED. 1992 and other international forestry
obligations, It is the tesumony of the government and people of Myanmar 1o
ensure sustainable development af forest resources within the bounds of social,
environmental and economic aspects

The Myanmar Policy Statement 1995, has identified six imperatives as follows:

biodiversity and environment

[ @) PROTECTION ]"7 Protection of soil, water. wildlife.

Sustainability of forest resources lo ensure
) SUSTAINABILITY I perpetual supply of both tangible and in-
I {4 “BUIE tangible benefits accrued from the forests
for the present and future generations

Supply the basic needs of the people for
fuel, shelter, food and recreation

Lum BASIC NEEDS _\.

I' Efficiency to hamess, in a socio-

environmentally friendly manner, the full

[ vy EEFICENCY
= economic potential of the forest resources

[pf ) PARTICIPATION

Participation of the people in the
I conservation and utilization of the forests

Public awareness about the vital role of
the forests in the well beng and socio-
economic development of the nation

(vi} PUBLIC AWARENESS ]'




Myanmar produces tmber for the domestic market and for export, while
conserving the soil and water of the forest environment. Myanmar's cconomy
is agriculture-based and, therefore, soil and water conservation and maintaining
the envirowmental stability are of prime importance not only for the forcstry
sector, but alse for agncultural sustaimability.

In managing forest resources, 1t 15 percerved that forest harvesting could be the
maost envirenmentally damaging componem, unless it is carped out with duc
concern for environmental valees.  In Myanmar vanous departmental
regulaions and instructions have been adopted covering a wide range of forest
harvesting, fixation of AACs. silvicultural treatmeuls, harvesting planming, road
consiruction for timber extraction and draught animal management and health
care. However, many of these regulations and instructions obviously need to be
revised in Ime with the currently prevailing sustamable lorestry concepts, both
national and international.  In addition, the Code of Practice for Forest
Harvesting for Asia-Pacific Region was recently developed as a gwidunce
document Jor the countries concermned.

Myanmar considers that developing a national code of practice for forest
harvesting for Myanmar is cssential and urgently necded.  Following the
guidance preseribed by the national code, the government is confident that
harvesting activities will he conducted in an environmentally frendly manner
within Lhe hounds of AACs and silvicultural environmental aspeets.

Review of Existing Harvesting Practices

Institutional Struciure

The Mimstry of Forestry of Myammnar consists of 3 governmental instifutions,
of which 4 are primanly concerned with forestry (see Fig, [-1), as foliows:

. Forest Department (I'D) 1s responsible for protection, conservation and
sustaiable management of lorest resources.

o

- Myanma Tumber Enterprise (MTE) s respousible for timber harvesling,
milling, downstream processing and marketing of forest products.

L

. Py Zone Greening Department {DZGD) 15 responsible for reforestation of’
degraded forest lands and reswration of the environment in the dry zone of
Central Myanmar,

£

Planning and Statistics Depariment (PSD) is responsible for coordimating
and fashitating the task of FD, MTE and DZGD following the directives of
the Ministry of Forestry, and acts as a forum on policy issucs in forestry

MTE is comprised of 7 departmems, Timbher Extraction, Milling and
Marketing (Export), Milling and Marketing (In-country Sales) are the 3 key
departments, directly engaged and responsible for production and financial
carnings.




FD) has 1o undertake the selection of marketing and girdling of trees for
harvesting and MTE has to harvest these selectively marked teak trees and Leak
trees which were girdled 3 vears ago.

Every year. FD and MTE have to discuss matters such as teak tress {0 be
airdled. teak trees 10 be green felled. non-teak hardwoods to be selectively
marked for felling and the respeetive localities for girdling, green teak marking
and the selective marking of non-teak hardwoods.

Planning & Dry Zune Myanma Sire
Statistics m Greenmg Timber 148
Department i h
Organization of the Forest Department
[T |
Institute of ’
Forestry ]
1 Deputy
| ; Director -General
— _—
 Special | States &
‘Divisions ! Divisions

Figure 1-1. Orgamzation of Forest Department
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Regulations
Myanmar Forest Policy, 1995

The new Myanmar Forest Policy was formulated and promulgated i 1995,
adapting the concepts from UNCED's Agenda 21 and Forest Principles and
other international forestry protocols.  Forest Policy focuses on the
protection of land, water, vegetation and wildlife, sustinability of forest
resources, satisfying the basic needs of the people, efficiency in hamessing
the full economic potential of the forests, people’s participation in forest
management and biodiversity conservation. and raising awareness of the
people and the decision-makers in forestry.

Departmental Instructions for Forest Ofticers in Burma, 1955

Departmental instructions of 1955 include. among others, the procedures (or
the following activities:

. Forest reservation;
. Working plans preparation and updating;

PO

Maintenance and review of girdlimnyg:
. Registers including future vield rees:
. Climber cutting and improvement felling;
- Selection marking of non-teak hardwoods, reporting keepimng, and

o

. Measurement and royalty marking of and logs extracted under long-1enm
agreement.

Working Plans Manual, Burma, 1938

To realize the key role of working plans (Forest Management Plans). the
Working Plans Manual was first published in 1938 and revised in 1957 The
Manual has highlighted the importance of full utilization of existmg data.
working circles formation. repeated mprovement  fellings  for betler
condition of the forests and calculanon of yields for both teak and other
hardwoods. The revised Working Plan Manual was reprinted in 1961,

The FD» has completed updating and reformulating the working plans and
Forest Management Plans for the distnct level covermy the entire country
were finalized by the end of 1998 For this process 1o be consistent, the
Forest Department. in consultation with concemed organizations and their
professionals, developed the “Fermat and Guidelines for Distniet Forest
Management Plans™ in 1996, m hne with the SFM principles and other
international forestry protocols.

Standing Orders for Subordinates, Forest Department, 1959

The Standing Orders provide prescriptions for subordinate staff to carry out
forest works including, among others, the following:

.



1. Girdlimy of teak and selection marking ol non-leak hardwoods;

2. Climber cutting, improvement felling and boundary maintcnance and
FEPAITS;

Lk

Measuring and hammernng of timber and other forest products;

Inspection of harvesting coupes under long-term leases;

g

Stump inspection after felling: and

o

Maintenance and up-keep of compartment registers.

[t 15 perceived that the “Standing Orders [or the Subordinates of the Forest
Department”™ need to be updated to be in conformity with the changing
concepts m forestry at local, national and intermational levels. The FD has
been introducing the participatory and partnership approaches and has been
focusimg on ccosystem management rather than umber production,

Forest Law, 1992

Replacing the Burma Forest Act 1936, the new l'orest Law was enacted in
1992, with adequate provisions for mcreased private sector involvement,
community participation, biodiversity conservation and increased [orest
FesOUrce Securly.

Protection of Wildlife and Wild Plants and Conservation of Natural Areas
Law, 1994

The “Wildlife Protection Act, 1936" was replaced by the new “Protection of
Wildlife and Wild Plants and Conservation of Natural Arcas Law™ in 1994,
Linder the new Law. the modern concept of bodiversity conservalion was
introduced and the need for extended formulation of the protecled arcas
system was also highlighted.

Forest Rules, 1995

The Forest Rules, preseribed in 1902 were replaced by the new Forest Rules
in 1993, issued by the Mimstry of Forestry.

In order to facilitate the implementation of the 1992 Forest Law, the new
Rules also place emphasis on increased formation and protection of reserved
forests and protected public forests, sharing of forest managcment
responsibility  with  local communitics,  cstablishment of  fast-growmg
plantations on degraded forest lands to conserve soil, water and biodiversily,
and harvesting of timber and other forest products in an environmentally
sound manner.

Community Forestry [nstructions, 993

Community Forestry Insiructions were issued by the FID in 1993 and marked
a significant development in the aspects of partnership, participation and



decentralization m managing the forests in Myanmar, The instructions grant
the local cammunities tree and forest land tenurial rights for an initial 30-
vear period, which is extendable. The FD provides technical assistance and
plays the leadership role in the exercise of community forestry.

Ewisting Timber Extraction Manuai. Logging Rules and Procedures

Reparding teak logs, FD) and MTE joinlly apply the Logging Rules and
Standard for Jungle Rejection of Teak Logs which were issued hy the Chiel
Conservator of Forests, Burma in 1936, Also in existence were the Grading
Rules for Teak Conservations based on MTE practices and FAQ’s general
zuidelines.

1he Bxtraction Department of MTE has adopted the following

- State Timber Board Fxtraction Manual. issued in 1948 by the Fxtraction

Department, MTE.

Standing Orders for Extraction Staff issued by the Lxiraction Department.

MTE in 1970.

- Depurtmental Instructions (Sen No. | to 120} for Extraction Department.
MTL issued by the Extraction Department, MTE in 1986,

Since UNCED. 1992 the lorestry scotor in Myanmar has been reorienting 1ts
goals and objectives towands ccosysiems management in comphance with
general principles of sustainable forest management. The presently existing
manuals, rules and instructions need, therefore, 10 be reviewed and updated
as appropriate.

[,2.3. Myanmar Sefection System

The exploitation-cum-cultural system known as the Myanmar Selection System
(MSS) has been the main silvicultural system practiced in managing Myanmar's
naturai forests.

The MSS wvolves adoption of & lellmg cvele of 30 wears, prescribig
harvestable diameter linnts of tree species, airdling and green-telling of teak,
selection marking of other hardwoods. felling of less valuable, mal-formed and
discased trees which interfere with the growth ol wak. thinmng of congested
teak stands. cnumeration of future vield trees down Lo fixed sizes, amd fiximy
annpal allowable cuts (AACs) for weak and other hardwoods.  Lor teak.
harvestable diameter mits vary with the type of the forests.  In moist teak
torests. the diameter limit at breast height of 1.3 moas 73 em, and w0 dry teak
forests is 63 em, The lixed diameter limit for other hardwoods varies with the
specics, but mainly 40-60 cm and up  Simple copping or cuppicing with
standards svstems are also apphed in reserved forests wiuch are designated to
meet the basic needs of local commuities




The essence of MSS is to enhance natural regencraton and growth of forest
with particular emphasis on commercially important tree specles, while
maintaining the ecosystem’s integrity, and 1o cxploit only the infterest withoul
tapping the forest capital, ensuring that the volume of timber to be extracted s
kept within the limit of the AAC prescribed.

1.2.4. AAC Fixation and Felling Senes
» AAC

xation

Under MSS, Working Circles (WC) are formed, consisting of a group of
reserves. These WO are fwrther divided into Felling Series (F8) (or the
convenience of workimg.  The FS are divided 1o 30 annual coupes or
blocks of approximately equal yield capacity. Each vear, seleetion fellings
are carmed out moone ol these hlocks and the selection [tlhing will have
covered the whole FS over the felling cyele of 30 years.  All marketable
trees which have attained the prescribed diamcter are selected for felling,
The presenbed harvestable diamcter varics with the type of forests and
species.  Unhealthy trees that have not attained (he preseribed harvestable
sizes. but arc markctable, are also sclected for felling if they are unlikely to
survive through the subscquent felling cyele. 17 seed-bearmyg trees are
searce, a lew high quality stems are retained as seed trees. Myanmar has
completed updating and reformulating 02 Forest Management  Plans
covering the whole country and each management plan includes AACs for
teak and other hardwoods

Later in the 1920s. 100 % coumeration of teak was carried out with annual
eirdling, A forest imvenlory was also carried out by the FD. starting in 1963
on 4 thal basis. o the early 1980s, Natonal Forest Management and
laventary Projects assisted by LNDP/FAQ were conducted and at presen)
the forest inventory has become a routine, annual operation in addition o the
100 enumeration done during the girdling operation. Data obtained by the
forest imvemory and the [00% enumeration provide the basis for AAC
estimates.  According to the newly formulated Forest Munagement Tlans, a
pre-harvest mventory has to be conducted to estimate AACs more reliably

AAC= ARR+ €1 =172 TCARR

LP
where: ARR = annual rate reeruitment of class [Lrees 1o class |
CL = origimal no. of trees in class |
C = felling eyeles (1.0 34 years)
1P = decided penod to hiquidate original WS (usually 60 years)

AACs are revised as necessary, depending on new data and information
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Felling Serics and Annual Coups

All natural production forests are placed in one of the Production Working
Cireles. [n forming working circles. similur forest types, economic
feasibihity. volume of timber that could he extracted. and terrain conditions
are the important critenia. Each WO is then divided ino FS. The felling
cyele was fixed at 30 years for onc lelling seri Fach TS is then divided
mnte 30 anmual coups or blocks of more or less equal size. In formmg annual
coups, a system ol “equal area wuh tree number cheek™ 15 practiced 1o
ensure that the number of rees selected does not exceed the AAC

Teak Girdling and Non-Teak Hardwonds Sclection Marking

Ciirdling ol Teak

Girdling Rules were issued by the 1D in 19306, and provide prescriptions ot
the selection of teak trees for girdling, enumeration of future vield of teak.
records of seed trees 1o be left ungindled and gindling techniques for
mnimum timber waste,  Girdling Rules place emphasis on silvicultural
reasoning when scleeting weak trees 1o b gindled.

[

Girdling officers have to adhere to the Chardhmg Rules as-a general guide in
field operations.  In addition, Divisional Forest Officers have to issue
detailed instructions for girdling operations every year. The instructions
prmarily melude how to determine the target number of teak trees Lo he
wirdled, girth limits or harvestable cs for good and poor forests.
compartments and reserves as areas of operation. complele enumeration of’
future teak vield trees down to certam size and labour charges for different
wirih classes.  The instructions also culiural
operations such as climber cutung,  Nvaung-bat (#icus spp) (clling
regeneration improvement felling and compariment boundary vepair. all or
which are important for the betterment of forest gronth and health condition
Unul the last two decades, girdling operations were the major routme
practice among the vanous aspects ol [orest managemenl. m lemms of
sustained flow of teak log production

clude how 1o carry oul silv

However. 1t has been given less and less prionity in recent vears due to the
FM's mereasing  workload, insufficient man power, incrcased danly
administrative work and reduccd time available for licld operations
Unrealistically low labour wages allotted for girdling and 11 associared
activities need to be reviewed and incrcased, and frequent and regular
inspections by higher-level foresiry officials need to be carried out.

Mature teak trees selected for hamvesting are normally girdled and lelt
standing for 3 vears before bemg felled and extracted. This 15 10 season the
standing timber naturally and make it {loatable down the streams and rivers
However, in accessible arcas, selected teak trees are sometimes felled and
extracted when still green, without girdling.



I the prosent day. the FD needs o recousider whether sivdling teak trees
and leaving them for 3 years' seasonimy 15 o worthy process 1o contmue. |
natural seasoning and artificial seasoning do not differ too much in the

resuiting imber quality. leaving girdled trees in the field ior 3 vears has the
following risks:

= Loss of growth of girdled trees for 3 years:
- Risk of damage by wildfire,
- Risk ol loss by illegal cutting:

- Leonemic retym is delayed:

Wasle of timber along the gindling ring,

Thinks to improved techmques i tee feiling, damage o tees at the
moment of ground impact can be minmized even it they are green-felled
‘Therefore, review of the praciice of 1eak girdling is necessary. parncularly m
accessible regions close 1o the final destinaton and i the absence of
econamically feasible rivers for foating

Non-teak Hardwood Sclection Marking

‘The non-teak hardwoods are also worked under the sclection marking with
30 years felling eyeie. the sume as for teak. Complete or L0 %) enameration
was also done 1o colleet data o future yield estimates.

1.2.0. Timber Extraction

Draught Ammals

Elephams are the mast important draught aimmals v Myanmar. whije
oes are occastonally naed Tor skoddimg i undulitmg areas. 1 abow
000 elephants in Myannar,

nment-oa ned

and

- some 3,000 elephants are vove

- some 2000 are private-owneid:
around 3,000 are i the wild

Although special attention is wiven e conservation of wild clephants and
the svstematic care of working elephams, both I'D and MTE are now
becoming coneemed about some indicanons of dwmndling populations of
both wild and domesticaled clephants. Improved health care ard working
canditions lor clephants and the creauon of special arcas for wild elephams
might be explared in time.

Mechanical Extraction

Mechanmeal extrachon of tmber 15 imited duc to Myanmar's rugged rwerrain
T addtion. the advantages of traditional wtilization of draught aninia
timher skidding and consiraints in financial resources lor pur

i



adequate machineries and heavy equipment for skidding would Himit the use
of mechanical extraction. One important reason for the limited practice of
mechanical extraction is that MSS has been the only system consistemly
sracticed i managing the forests and obviously, mechanical extraction is not
considered (o be the best practice for the sclection svstem. apphed in
uneven-aged natural forests,

127, Post-harvest nspection
Sunding Orders and Departmental Instructions for both FD and MTE stafl’
include post-harvesting inspection activities such as:
- stump height mspection;
- inspecting whether any logs remain unextracted i the forest:

checking whether logs at the dumping sites and depots are fire-protected;
and

- checking whether there have been any violations against Standing Orders
and Departmental Instructions,

In the Forest Management Plans which were recently lommulated. detailed
procedures for post-harvesting inventory are prescribed.
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SCcOPE AND UOBJECTIVES

Mission Statement

lo protwet, conserve. manage and ulilize Myanniar's forest resources lor
sustainable developnient. taking tnto accowrt of socal, economie and
environmental values of forests in an integral manner

Scope

The cade provides guidelines and stundards W be Gollowed in forest harvesting
for all tvpes ol production forests so that eovonmentally and socially
undesirable impacts, iF wry, are kept withur acceplable hmits. However, the
guideiines stpulated i the code can be adjusted (o the existing capacrty and
resources of the responsible nstimons and heeause they are country-speeific.
implementation of the code will help 1o maimain the eny rronmenial balance and
chsure social benefits.

Objectives
The objectives of the code are:

» To provide gwidelines and prescriptions 1o all stakeholders so that the lorest
cnvironment, particufarly the remaining stands. soil, and water are lcast
disturbed during and afler the course of forest harvesiing; and

To maximuze ¢conomic returns from forests while maintaining the forest's
regenerative capacity and species diversity, ensuning the health and safety of
forest workers, and protecung culturally and biologically significant sites.
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FOREST HARVESTING PLAMNIMNG

Objectives:

Tk

To ensure foresl harvesting is carried out within the carrving capacity ol the
forests and forest land;

To ensure forest harvesting is carried out in an environmentally responsible
IANTeT;

To ensure lorest harvesting 1s done within the fixed AAUs:

To direet planning to be based on and ficld data and information;

To identify protected arcas under the Protected Arcus Swvstem (PAS) which
must be cxcluded rom harvesting; and

To muke harvesting planning flexible enough as an on-going and day-10-day
aclivity as necessary and appropriate.

Planning |.evels

Myanmar began streamlining its national forest programme (NFP) in the (990
to achieve sustainable development of the forestry sector. As an exercise of
NFP. the National Forestry Master Plan (NFMP) is currently under preparation
with the involvement ol all stakcholders concemed. for a 30-vear perod
starfing from 2001-02 to 2030-31, Therefore, harvesting plans will have o be
compuosed ol

s 3 30-vear plan (ong Lerm)

e d-vear plaa (mid termy as phase by phase planning: and

@ up annual or ome-vear plan

Long-lerm Planming

Long-term plans provide a strategic {ramework for a penod of 30 vears.
compliance with the policy goals of the forestry seclor. They also scrve as o
guide o fulure activilies for all major components of the lorest harvesting
operation. e 1o the time span invaolved, details of the plan arc subject o
chanpes as neeessary. although the primary objecuve of implementing the SFM
principles will remain unchanged. The long-term plan should be reviewcd
periodically and amended as necessary.

Long-term plans are prepared by (the Forest Authority and should include, bin
not be restricted . the following:



e [dentification and mapping of areas scheduled for tmber harvesting,
e ldentification and mapping of areas under PAS:

o ldentification and mapping of uarcas w0 be reserved for biodiversity
conservation;

o Identification of future harvest areas and an approximate tume schedule for
harvesting:

s Identification of the approximate size and boundunes of cach harvest area;
o Identification of maximum harvesting intensity per hectare:

e ldentification of the number and volume of trecs to be harvested on the basis
of AACs, taking into account girdling and selection felling (SIF) marking
data;

Long Term Plans

Mid Term Plans

v

Orperational PPlans

Figure 3-1. Hierarchy of Planning

14
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» Scheduling of pre- and post harvest inventories for cach year's harvesting:

¢ Scheduling of girdling and tree marking scleetion;

o Preseription of muyor silvicultural treatments after cach harvest:

o Lay out of all-weather and dry-weather road;

e Estimate of required machincries and heavy equipment needed for
harvesting;

» Estimate of the total number of stream crossings;

* Draught animal care, training and cultural programmes,;

» Requirement of trained staff, techmcians. operators and skilled labourers:

* Identification of sites for extraction camps, workshops and elephant camps:

e Arrangements for improved health conditions for stalf. labourers and the
draught ammals. and
+ bstimate of investment and costs. although they may be subect 1o change

over time

Although the primary focus of the code 15 placed on timber harvesting at this
very initial stage. general directions concerning the harvest of other forest
products are also touched upon with environmental considerations.

Mid-term Planning

Mid-term plans should provide more detals than long term plans Mid-term
plans must be formulated within the context of long term plans. Cost estmates.
stafl. equipment, requirements. maximum harvesting mtensity and the rargets of
harvested timber should be realistic and reflect the previnling conditions.

Operational Planning

Operational plans are prepared for each annual harvest coupe based on a pre-

harvest inventory and on-site inspection.  This plan prepared by MTE 15 a

wrilten desenipiion of acton plans on forest harvesting plan maps. on a scale of

1:10.000 and 1:2.000. Operatonal plans shall inelude:

» Desenption of the coupe area’block as the annual work plan area (location.
subblock, compartmenls, ete } and boundarics:

Demarcation of annual coupe boundaries, which should follow topographic
or natural features;

Number of trees to be harvested and volume of timber 1o be removed by
species and size class;

Maximum harvesting intensity (stems per hectare) should not exceed the
maximum harvesting intensity preseribed in the Forest Management Plans

.



® Duesign, lay-out. construction and mantenance of dry-weather road and skid
tracks,
o Construction of bridges and culverts:

o Culwral, historie and other designared significant sites to be excluded from
harvesting:

.

Nuturally profecled areas to be excluded from harvesting;

e lLocation and construction of cxtraction camps, elephant camps and luel
SloTuge areas;

Labour recruitment and stafl ussigrnrent;

= Requirements of machinerics. equipment and tonls;

* Reguirements of MTE-owned and privately owned draught animals;
s Prescriphons of emvironmental guidehines;

+ Reguirements of ratons, fuel and medicime,

*  Reguirements of staff, including techmerans and operators: and

Inspection. momtormg and reporting systems.

I'he forest harvestng plan maps consist of maps at scales of 110,000 and
122,000, The forest harvesting plan map (scale 10 10.000) shall melade:

o Land ownership bowndarics:

Protected areas:

The entire arca 1o be harvested. including its location and borders;

Contour lines with an interval of 3-10 m;

Fxisting and prospective road networks;

Landings and log depots locations

Rivers used as transportation roules;

Location of wet and dry arcas:
* Walercolnse crossings (permanent and temporary): and
® [ymber transport system

The forest harvestng plan map (scale 1:2.000) shall mclude

Contour lings (with an interval of 5-10m);

Compartment houndaries;

The entire areas excluded, mcluding their locativns and horders:

Hxisting and prospective road networks and Lindings;

Skidirack networks and skidding directions;

Tlarvestable trees tocattons and planned fellimg divecnions:

Future trees and protected trees locations: and

Watercourse crossings.

Lé



3.2 Available Information and Resources

For Timber Harvesting:

- Planning staff and office facilines

- Forest management plan, adopted for the Forest Management LUnit
(District)

- Maps with watercourse, contour lines, forest types boundaries of annual
harvest coupes, compartments. reserves, felling series and working
circles;

Foresi management pian map (scale 1:250,000-1:30.000);
- Annual forest harvesting plan map (scale 1:10.000).

National mventory data, pre-harvest inventory data, and AACs,
- Tree location and contour map (scale 1:2.000);
Girdling data and SF marking data,

Post-harvest silviculture treatments, including those for plantation forest:
- ldentification of areas to he excluded from harvesting;

- Future harvesting and development plans, and

- Exisung extraction facilities, meluding dranght animals,

Of Water Impoundment:
- Impounded areas with dams and reservoir;

Inventory data and base maps:

Topographic maps of dam sites and surroundings;

Demarcation of boundaries of water-impounded areas (reservoirs);

- Existing road maps of the area;

- Available equipment and hcavy machineries for felhng, skidding,
log-landing, construction, loading and unloading, and transportation;

- Details of areas previously harvested.

For Rattan and Bamboo Harvesting:

- Maps showing eco-regions and localities where rattan and bamboo oceur,

- Topographic maps that also show the existing road system;

Inventory data at national {reconnaissance) and management levels;
Estimates of AACs, demand and export potentials;

- Social and economic mformation about the arca concerned,

Regenerative capacity, silvicultural requirements and growth behaviour of
the species concerned; and
Existing practice used in harvesting of rattan and bamboo,
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Management Information Systems and Planning Process

| Forest Management Plans

Forest management plans [or 62 districts covermg the whole country have been
reformulated in line with SFM principles. The forest management plans inelude
AACs for teak and olher bardwoods, define the maxinmm harvesting intensity
{stems‘hectare), prescribes the minimum number of future trees 1o be left after
harvesting, calls for the formation of working crreles, felling serles and
silvicultural treatments after harveshng,  Pre-and posi-harvesl inventorics are
also prescribed, so as not to overlog the forest and to restore and enhance the
growth. health and good condition of the harvested forest.

Mapping Svslems

In Myanmar. the basce maps (scale 1100000 1:50,000) are topographic with a
detatled description of contour lines. In 1980, a forest cover appraisal was done
for the whole couniry using aerial photographs. and lorest lype maps were
accordingly produced. In the mid 19905, land use and land cover maps {scale
12250060 — 1100000} were devcloped based on satellite data, using GI$
technology, Retrieval of required data fram the GIS data bunk is of practical
use in forcst management and harvest planning

3. Forest Managoment Maps

Forest management maps, showing management zones. annual coupe
houndaries, existing road systems and other relevant information concerning
forest harvesting should be prepared ar appropriate scales (1:250.000 -
[:30.000), Newly formulated Torest Management Plans provide forest
mandgement maps for the districts concernied and they could he madified with
new information for harvest planming

Faorest Inventory

The FD has been conducting forest management mventorics as an on-gomy
annual field operation. using a lorest invenlory map at a scale of 1100000
Based on mventory data, AACs are estimated (or cach wownship. felling series
or reserve,  Currently, the systemaue line plot sampling mcthed with 0.1%
sampling miensily at the management fevel is being uscd.

I fixing AACSs, data from the 100% enumerations of [uture yield wrees that are
undertaken during girdling and SF marking operations are of greamt valuc,
Therefore. a Iree Location and Contour Line Map (scale 1:2.000) made by
counting all trees with diameters 20 cm below the diameter limit and up, plus 4
topagraphical survey are necessary. The suggested contour line mterval is 5 m.




In the newly formulated or updated Forest Management Plans, conducting a
pre-harvest inventory one year ahead of harvesting is an essential activity in
order to make a realistic fixation of AACs towards SFM.

34 Staff and Training

3:

4.1,

Planning Staff

The planning division at the Headquarters Office, and officials in charge of

states/divisions, districts and township should take responsibility for

planning.

The planmng stafl should have skills m:

- Planning for large scale forest management and harvesting operations;

- Surveying the boundaries of annual harvest coupes, areas under PAS. and
designated areas to be excluded from harvesting:

Mapping, map rcading. and contour line surveving,

Laying out road alighment and construction.

Skid track network and felling direction planning;

- Plan preparation and reporting; and

- Commumecation with and informaton gathering from field staff and
operators and local people.

Duties and responsibilities of the planning stalf are as follows:
- To preparc and review long term and mid term plans:

- To prepare and review annual (operational) plans lor each annual coupe:

- To prepare and review task plans for each work component or activit

To submit the plans for discussion and comments made by 'Y and ML
higher authorities;

- To supplement and amend the plans as appropriate in compliance with the
comments made by FD and MTE:

To discuss and give an overview, together with field staff, operators and
local communities, ol the problems that could possibly anse from the
implementation.of the operational plans;

To get approval of the plans from the concerned authoritics of FD and

MTE;

- To gel a consensus from local communitics on forest harvesting and te
make sure that forest harvesting has no adverse fmpacts on the local
people and forest dwellers;

- To ensure that standards and guwidelines prescribed m the operational

plans are implemented to protect environmental values:

To mspect the applicability of plans.
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Training
Traiming exerciscs are necessary. Apart from those regularly provided by the

FD and MTE, the planning staff should also orgamize and conduet raming an
the following;

e Forest harvesling planning;
* Mapping and surveymg;

Computer programming and application systems;

Forest inventory methods and resource assessment in support of developing
a forest management information system,

*  Application of RS/GIS/GPS i support of land management planning,

Handling. operating and maintenance of machineries,

¢ Road alignmen! demarcation and road construction:

.

Felling techniques, scalmg and bucking;

Elephant care and working in imber harvesting;
» Logscaling and grading;

Silvicultural treatment of MSS.
* Momtoring. evaluation and report writing and submission:
+ File keeping and record system;

Budget and accounting system. and

o Lnvironmental conservation and ecosystems integrity.

Involvement of Stakeholders

Involvement of all stakcholders (FD) and MTL personnel, logging sub-
contractors. clephant owners. local communities, forest dependents and NGO's)
18 of prime amportance for the development of well-formulated harvesting
plans, ensuring social, environmental and  economic  benefits Given
Myanmar’s present condition. the participaton of these sukeholders will be
integrated during the course of formulating the plan. However, the consultation
process should be established to gather opinions and views from all the
stakcholders prior to plan formulation.  When the plun is first drafied. i 15
recommended that 11 be put forward to the public, particularly to the forest
dwellers. NGOs, relevant professionals and the administrative budies before
finalizing the draft. Comments and opinions given in response to the
consultation process must be accounted for, and the final draft of the harvesting
plans should not undermine the interests expressed by the local commumtics.
forest dwellers and the NGOs.

20
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340,

In the newly formulated or updated Forest Management Plans, conducting a
pre-harvest invenlory one year ahead of harvesting is an essential activity in
order to make a realistic fixation of AACs towards SFM.

Staff and Training

Planning Staff

The planning division at the Headquarters Office, and officials in charge of
states/divisions, districts and township should take responsibibity  for
planming.

The planning staff should have skills in
Planning for large scale forest management and harvesting operations;

Surveying the boundaries of annual harvest coupes. areas under PAS, and
designated areas to be excluded from harvesting,

- Mapping, map reading, and contour line surveyimg:

Laying out road alignment and construction;

Skid track network and felling direction planning:

Plan preparation and reporting; and

Communication with and informaton gathermg from field stalf and
operators and local people.

Duties and responsibilities of the planning staff are as follows:

Te prepare and review long term and mid term plans;

To prepare and review annual (operational) plans for cach annual coupe:
- To prepare and review task plans for each work component or activ

To submir the plans for discussion and comments made by FD and MTL
higher autharities:

To supplement and amend the plans as appropriate in compliance with the
comments made by FD and MTE,

To discuss and give an overview, together with field stalT, operators and
local communities, of the problems that could possibly anse from the
implementation of the operational plans;

- To get approval of the plans from the concerned authorities of FD and
MTE;

To get a consensus from local commumities on forest harvesting and 10
make sure that forest harvesting has no adverse impacts on the local
people and forest dwellers:

- To ensure that standards and guidelines prescribed in the operational
plans are implemented to protect environmental values;

- To inspect the applicability of plans.

19



3.4.2. Training

Training exercises are necessary. Apart from those regularly provided by the
FD and MTE, the planning staff should also organize and conduct training on
the following:

Forest harvesting planming;

Mapping and surveying:
Computer programming and application systems;

Forest inventory methods and resource assessment m support of developing
a forest management information system:

* Application of RS/GIS/GPS in support of land management planning;

Handling, operating and maintenance of machineries;

* Road alignment demarcation and road construetion;

« Felling techniques, scaling and bucking;

e Elephant care and working in timber harvesting,

e Logscaling and grading;

e Silvicultural treatment of MSS:

s Monitoring, evaluation and report writing and submission;
# File keeping and record system.

Budget and accounting system: and
« Environmental conservation and ccosystems integrity.

Involvement of Stakeholders

s
n

Involvement of all stakeholders (FD and MTE personnel, logging sub-
contractors, elephant owners, local communities, [orest dependents and NGO's)
is of prime importance for the development of well-formulated harvesting
plans, ensurmg  social, environmental and cconomic benefits.  Given
Myanmar’s present condition, the participation of these stakeholders will be
integrated during the course of formulating the plan. However. the consultation
process should be established to gather opinions and views [rom all the
stakeholders prior to plan formulation.  When the plan is first drafied, it is
recommended that it be put forward to the public, particularly to the forest
dwellers, NGOs, relevant professionals and the administrative bodies before
finalizing the draft. Comments and opinions given in response to the
consultation process must be accounted for, and the final draft of the harvesting
plans should not undermine the interests expressed by the local communities,
forest dwellers and the NGOs.

20



Consensus and Commitment

Caonsensus regarding harvesting plans must be reached among all stakeholders,
Commitment musl be made by all parties and should be accordingly translated
nto acuon on the ground  The plan, once approved by the authoritics
concerned, must be respected by all parties, particularly by the FD and MTE
While inspecting and monitoring implementanon of the plan's key clements,
departmental  decrees and  instructions should be issued 1o ensure the
implementation of the plans as agreed and adopted.

21



4.

Objectives:

. To exclude proteeted areas (rom harvesting:

» To identify areas to be harvested:

. T'o identify and protect sensitive arcas within annual coupes  to be harvested,
and

. To identify and exclude over-logged areas from harvesling,

4.1, Protected Areas

Maintenance of hodiversity is of primary importance in flora and fauna

conservation arcas. Towards this end. arcas under the PAS will be excluded

from harvesting and managed as follows:

+ Declaring protected arcas under any national or provincial legislation:

s Identifying and delincating protected arcas on maps ar scales af 1:250.000
150,000,

= Retaining habitat areas in production forests when appropriate lor wildlife:

o Maintaimng patches ol forests that connect protecled areas as cormdors
which will not be harvested:

e Protecting endangered species in production forests by modifying harvesting
areas or maintaimng sections of unlogged forest.

* Ficld mspections by a Forest Authority Officer are an smportant part ol
harvesting planning and operations ta ensure thal prolection area and bufTer
somes are well managed.

4.2 Huarvesung Arcas

MANAGEMENT ZONING

Harvesting areas melude all productive reserved forests and protected public
forests which are incorporated mto [elling series in forming a working circle
Areas under PAS, over-logged arcas and critical watershed areas are excluded
from harvesting. Buffer zones within production forests are excluded from
harvesting as follows:

s Cultural areas, meluding village areas, gardens:

Shorelines, lagoons. lakes and water storage areas;

Designated areas; and

Specific wildlife habitats and areas containing endangered species.

22
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Buffer Strips and Watercourses

« Buffer strips are required, irrespective of whether the feature is being
identified on available maps

Field inspections by a Forest Authority Officer are an imponant part of
harvesting planning to determine protection areas and buffer zones.

Watercourses 1o be crossed should be identified

Crossing points at watercourses should not be at bends or curves, and the

banks of both sides should be stable.

Buffer zones and crossing points 10 be designated should be:

- Shown on forest harvesting plans and marked in the field before
harvesting operations commence,

- Approved in the field by a Forest Authority Officer before harvesting
operations commence

Figure 4-1. Buffer Zone Protection

Definition and classification of watercourses are provided in Figure 4-2. Table
4-1 provides information of minimum required buffer zone protection. Buffer
zones to be designated are shown in Figure 4-3

23



Ask these questions.

1 YES
s one

side steeper
than 15°?

{ Gully

NO

Figure 4-2.  Watcrcourse Definition and Classification
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lable 4-1. Buffer Zones Protection

Area Minimum Requirements for Buffer Zone Protection
A . - _ —
| <
Cultural areas Bufler zone width of 30 m
Buffers around: The buffer width is measured from the high water mark or
» Luakes cdge ol the mangrove vegetation il this occurs above the
e Lagoons high water mark. The minimum width depends on the
* Shoreline slape:
o Waler storage » where slope is< 17%. buffer width = 30 m
areas * where slope is > 17%. buffer width = 100 m !
The only exceptions are:
® for log ponds, where the bulfer may be reduced (o 50 m

* for wharfs, associated with log ponds and ship loading
arca protection 1o the seaway where vegetation may be
cleared to the water's edge for the width of the whart, 10
a maximum of 100 m.

| Landshp arcas The area of the landshp. the landship spoil. and the
catchment of the landslip and spoil.

|
Designated water- Retain vegetation on bath sides of the watercourse
courses (Defined in

sy } Delineation of the bufter zone will start where the
Section 4.3)

vegetation is 10m high or greater.

o (lass | streams (width of stream base =20 m): 30 m ‘

cach side |

Class 2 streams {width of stream base 10-:20 m): 20m

cach side |

o Class 3 streams (width ol stream base < 10m): 10m
cach side

Gullies: Merchantable trees may be felled: extraction
equpment are not permitted within 10 m on either
side of gullies

Water ways (eatchment area 2 ha): Merchantable trees |
may be felled; extraction equipment are not
permitted within 3 m on either side of waterways

ra
o



D
E STREAMS

Bed width
Class 1>20m
Class 2= 10-20m

Class3<10m _

" Class1=30m
Class2=20m
Class 3=10m

Stream bufier _

lg——————— PROTECTED AREA
(No felling; no machine access except at approved crossings points)

Figure 4.3.  Watercourses and Buffer Zones



4.4, Over-logged Arcas

Over-logged arcas will be excluded from harvesting and managed as follows:

Declaring over-logged areas under any national or provincial legislation:

Identifving and delineating over-logged areas on available maps;

Prohibiting tree felling, machine access and earthworks within a designated
over-logged arca;

Prescribing management activities to be performed and cultural operations to
be conducted 10 enhance the status of over-logged arcas: and

Developing a system of menitoring and evaluation of the progress made in
over-logged areas.

=
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Objectives:

o

To sustain production ol forests through suitable silvicultural practices;
To ensure the least impact on the forest environment; and

To minimize impact on the residual forest stand and soil and walter values.

Tree Selection and Marking

Tree selection and marking are allowed under a selecuon harvesting svstem

with the following abjectives:

» To ensure that only designated trees are harvested (this practice 1s consislent
with maintaining vigorous [orests);

* To mamtam species compositon of the forest after harvesting and a viabie
residual stand; and

» Tomimmize canopy openings.

The number of trees selected should be within the bounds ol annual allowahle
cuts (AACs) presenibed for each management planning unit.  Both teak and
non-teak hardwoods having reached fixed harvestable diameter s are
eligible o be selected and girdled/marked.  Teak may be felled green as
required.  Harvestable diameter imits for both teak and non-teak hardwoods
may vary depending upen condition and type of the foresl.  According o MSS
Standard. in moist teak forests, the diameter limit at breast height of 1.3 m s
73 em, and in dry teak foresis is 63 cm. The fixed diameter It for other hard
woods varies with the species, but manly ranges between 40-60 ¢m. At the
tme of sclection, teak wees and other hard wood trees wath diameters of less
than 20 cm of the prescribed limit diameter are recorded.  Any changes
concerming harvestable diameter limits and maximum harvesting intensity must
he approved by the Director-General of the Forest Department prior their
implementation.

Buffer Zone Demarcation

Buffer zones to be marked by FIWMTE should be done according
Harvesting Plan, Buffer zone demarcation should be marked on the
stems with paint on the side of the trees facing the harvesting area.  Marl
trees should be spaced al not more than 20 m,
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Forest Infrastructure Planning

Road Design

Road type

Roads should be classified into three types, numely:

- all-weather roads:

- drv-weather roads: and

- skid wracks.

Read location

Roads should be designed taking into consideration the followiny

- The Forest Authority should be responsible for the co-ordinated
development of infrastructure, including the locations of roads.

- Inspection and approval of the road location by a Forest Authority Officer
15 required belore the construction commences

Roads should be located on ndges. natural benches, or m arcas of low
side slopes

Raoads should be located where no carthworks or soil spills will fall o
watereourse buffer areas alony the watercourse

The number of stream crossings should be kepl 1o @ minimum

- Cws and fills should be balanced 10 mimmuze transport of din as road
construction material,

- In swamp forests, roads are inappropriate m most cases. So some other

low impact transportation systent located on a gnd pattern should be

planned for log harvesting

The road network plan should be designed on g conlour line map (scale
110,000y and then transferred to the feld using compass. clinometer,
measuring tapes and red pamt. The result of this activity will be red marks
on trunks of the trees along the central Tine of the planned road.

Arcas o be averded in road construction

Areas where roading should be avoided are

- Areas excluded from harvesting (if unavoidable, approval must be
acquired from the L orest Authoritv),

[Locations which require douhle cut

Areas subject to Noading:
Steep and unstable areas:

= Gullies

= Swamps and mangroves

* Wetlands/watercourses

= Conscrvation/reserve areas.
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* Road grade specification

| Road Class Preferred Maximum | Prelerred Maximum
Allowable Grade (%) Adverse Grade (%)
All-weather 10 i
Dry-weather 15 m
Skid track 18 12

- Steeper grades (up to 20%) for shert sections (maximum 500 m) would be
acceptable if this reduces the disturbance 1 road construction.

- Any two sections of road at absolute maximun gradient should be
separated by 100 m of level or low gradient portion.
Road width should be kept to a minimum, but will depend on the truck

width and travel speed,
e Road widths

Maximum road widths are:

Road Width

Road Type [
All-weather [

6-8m
Dry-weather 4-6m
Skid track ’ 34m

* Curves

- Adequate curve widening will be required on bends to allow for ol

tracking trailers

- Fit curves to the topography. The nunimum radius of curves are related
1o visibility and speed of vehicles travelimg on the road. These are shown

in the table below.

Design Speed | S0kph

I 50 kph

80 kph

Minimum radius (use may | 25m
require $120s)

| 3m

Desirable minimum radius

75-120m |

120-300m

Minimum sight distance 64 m
required
Meeting sight distance 50m 100m_ |

|

J
Sm
120m ﬂ(
22m

Watercourse Crossings

Watercourse crossings should be at right angles (o the streams

All walercourse crossings should be shown on the harvesting plan and
approved by the Forest Authority in licld inspections,
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Select crossing points on waterways in place where:

- the bank slope is less than 18% (preferably fess than 9%); and

- the bed is firm.

Skid tracks should not cross streams that are more than 10 meters wide,

Temporary crossings are to be provided for gullies, or waterways 1f water is
flowing at the time of operation.

Permanent crossings must he of a size which allows wet season floods 1o
pass safely without causing damage to the crossing or its foundations

533, Log Depots and Log Landings

Areas selected as Log Depots should be in compliance with the following
requirements:

- Accessible 1o all-weather roads or rivers in case rafting is the only option
for log transportation;

- Not leo close to villages or any other human settlements;

- A buffer area at least 15 m wide should be designated and cleared around
log depots 1o protect the surrounding area from spreading fires, and

- The site should not be a water-logged area

Log depot locations must be approved by the Forest Authority before
construction commences,

Landing locations depend on factors such as terrain conditions, timber yield
available, log size, skid track location and extraction method, Other factors
1o be considered include:

- landings should be located on slightly sloping ground,

- landings should not be located any closer than 20 m to 2 walercourse or
gully:

landing areas should be well drained.

5.3.4, Harvesting Camps

Careful planning of harvesting camp locations can create a healthy and
happy environment and reduce hazardous situations.

Permanent harvesting camp locations must be appraved by the Forest
Authorities before construction commences.
The area selected should be in compliance with the following requirements:

- The site should not be oo far from or wo close to streams or wells from
which clean and adequate water 15 available. If the site is selected on the
bank of a stream. it should be on the upper part of the village.
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Areas of muddy scils and poor drainage should be avoided. The site
selected should be free from surface runoff during the rainy season.

If the site is selected on the bank of a stream, it should be well Lested
against erosion risk. If erosion 1s likely to oceur. the site should be
somcwhat far away froni the stream bank,

The site should be on a high hill with a good view facing either the upper
or lower part of the stream. [f the site is selected for a Forest Rest House
(FRH), it should be peaceful and free from disturbance and noise.

The site should face either cast, south-cast, or north-cast to receive the
warm morning sun light. [t should not face south or southwest to avoid
raindrops during the monsoon season, or north from where the cold north
wind blows during the winter scason, or west towards the intense evening
sun.

The camp site should be on a moderately level surface with a litlle shade
However, if the building is constructed nght under hig trees. there are
risks of falling branches which could damage the roofs. The camp site
should be free of dead and dricd trees.

Selection for temporary camp site during the winter season:

The camp site should be free from waterfalls during unexpected rains.

The camp site should have a sood view and other requirements such as
mentioned abave

The site for temporary tents should be located only on the upper side of
streams where staff and workers” canips are constructed.

Tents should be attached to nearby trees or bushes. It should be noted
that insects such as ants and red ants can enter the tent along the ropes
aftached.

Trees and bushes around the tent, except for those used as tent anchors,
should be removed fron an area abowt 7 m in diameter and bumed.

5.4, Skid Tracks and Felling Direction Planning

s The objectives of skid tracks and felling directions planning are:

to minimize damage to productive forest arcas:

to reduce damage to residual stands and regeneration on the greund;
to reduce skidding distance and soil damage along skid racks; and
to locate skid tracks where they will:

* minimize the number of water course crossings: and

« improve the cconomics of harvesting.



540, Skid Track Planning
» Skidding direction
Skidding directions are decided based upon an assessmemt of the fallowing
factors:
- road and landing location (upper slope, lower slope):
- walercourse crossings (to be minmized).
- minimizing potential damage to soil caused by skidding:
- safety;

soil type and conditions that will affect skid direction:

skidding in areus excluded from harvesting (other than at defined
watercourse crossing pomts} should not be permuilted

* Design

- The skid track network is planned and outlined on a tree location and
contour line map (scale 1:2,000)

- The locations of landings should be plotted prior o the locations of skid
tracks.

- Locations of skid tracks:
= Should be away from waterways and unstable arcas
= Should be on spur lines where possible, to allow good drainage.
= Where they will not damage retained trees, (A sacrificial ree which is

already targeted for removal can be used ta protect retained trees.)

- Watercourse crossing points for major skidding are to be shown in the
harvesting plan and approved by the Forest Authority. An increase in the
number of watercourse crossmes will require approval of the Forest
Authority Officer in field inspeetions

- Where major skid tracks must cross slopes. the angle of the skid track to
the contour line should not exceed 457,

- Advisable maximum slope for side cuthing 1s 50%,

- Advisable maximum allowable grade for skid tracks 1s 35%, or 19”

« Marking of skid tracks

- Skid tracks and landing locations as shown on the harvesting plan map
should be transferred into the feld using compass. clinometer, measuring
tapes and red paint. The resuls will be red marks a1 the edges of landings
and on the trunks of trees along the skid tracks.



5.42. Felling Direction Planning

Felling direcuions

Felling directions are planned considering the following factors:
Feller’s safety

- Field situation to avoid damage 10 the remaming stand, felled trees, or to
protected areas.

- Log skidding efficiency.

- Skidding method/system.

Design

Felling directions should be planned on a tree location and contour lines
map (scale 1:2,000).

The best felling direction is toward or away from a skid track forming an
angle with the skid track of 30° to 50° (fish bone pattern),

Another possibility 1s to fell the trees in parallel positions on the skid
track, with the felling direction towards the end of the skid track or to the
side of the skid track, away from the skidding direction.

- The felling direction should avoid disturbance to buffer areas,
watercourses and exclusion areas

Marking of felling directions

The felling directions are marked n the field coinciding with the marking of
the skid tracks. Tools necessary are a timber harvesting plan map (scale
1:2,000), compass, paint and brush



6.

6.1,

6.1.1.

ENGINEERING WORKS

Road Construction

Road construction should be finished before harvesting operations commence

All Weather Roads

All weather roads will be used for both major transportation of logs and by
local communities and should be constructed with the man purpose of
serving annual harvesting operations.

All weather roads must be constructed to meet the followmg specifications:

- Location

All weather road should be located along the contour and upper side of
ridges so that it will require nunimum maintenance and long term low
cost utilization could be achieved.

Road grade specifications:

= maximum road grade should be no more than 10%:;

= maximum adverse grade should be no more than 8% and

= maximum length at maximum grade should be no more than 1.000 m.

- Road width

Maximum road width should be no more than 8 m and 10 m for gravel-tar
and compacted clay surface respectively

- Offtracking road specifications:

* Road curve for off-tracking trailers should be calculated with a Nexible
proportion of curve and curvature according to the length of vehicles
which will be used in haulage units. The recommended values for off-
tracking specifications are as follows.

Off-tracking on curves (meters vs radius of curvature) based on a vehicle with
overall length of 14 m.

r

Radus 25 | 30 ‘ 10 ] 50 | 60 | 75 \m(z' 150 | 200
[Off-wracking | 1.65 | 120 | 0.95 080 (070 055 040|035 020 |

G
n



6.1.2.

613

Dry-Weather Roads

Dry-weather roads sheuld be constructed with the aim to be used during
harvesting and by local communities for access durning dry weather. They
consist of seasonal and temperary feeder roads.

All dry-weather roads must be constructed to meel the following
specifications:

Location

'

Dry-weather roads should be located between the main or all-weather
road in the harvesting area. It should be maintained annually and repaired
as needed.

Road grade specifications:

= maximum road grade should be no more than 18%;

= maximum adverse grade should be no more than 8%,

= maximum length at maximum grade should be no more than 600 m.
- Road width

Maximum width should be no more than 6 m for all conditions.

Road off-tracking specifications:

= Road off-tracking should comply with the all weather road
specifications.

= All-weather roads and dry weather roads should introduce specific
curve and drainage construction specifications (see sub-chapter 6.2).
Skid Tracks

Skid tracks will be used to skid the logs using elephants. Elephant skidding
does not need the construction of paths or small roads. Foot paths and small
lanes could be used as elephant skidding tracks

Skid track construction should be limited to hand-cutting of brush and
trimming of stumps to ground level

The brush cuttings and wooden rollers should be placed onto the skidding
path to reduce friction during skidding,

Skid tracks should generally be as straight as possible, bul curving is allowed
when necessary to avoid wet or unstable soils and steep hillsides.

$kid tracks should be angled across the slope rather than running straight up
and down when slopes are steeper than 30% or 17",

Skid tracks should not be constructed on or near tight comers.

Maximum skid track width should not be more than 3 m.



Skid tracks should never cross streams or gullies, unless absolutely
unavoidable.

Maximum slope should not be more than 25-35% (14"-19") when skidding
downhill. or more than 10-15% (6"-9") when skidding uphill.

Undergrowth should be cut close to the ground and the path cleared of
ohstacles.

Stumps in the path should be trimmed to ground level.

Skid track rehabilitation:

As soon as skid tracks are no longer required for harvesting. a proper
drainage system using cross-drains should be installed to divert water away
from the skid track.

The distance between eross-drains should be decreased as:

- gradient of the skid track increases:

- soil erodibility increases.

- during wet season harvesling: and

im areas of higher ranfall.

“urves and Drainage

Curves
Curves should be fitted according to the terrain and topographically
favourable conditions. The minimum radius of the curve should be flexible
to allow visibility and to reduce the risk factors for the speed of vehicle
while travelling on the road.
Drainage
Regular drainage is essential for the upkeep and maintenance of all
harvesting roads and tracks.
- Road drains should be construcied as follows:

= at changes of slope; and

= within 50 m of watercourse crossings,

Additional drains should be constructed if necessary to meet the
maximum spacing requirement

Side drains adjacent to roads that have been box-cut should have rock
bars at half the maximum drain spacing.



Drain spacing (DS) should be designed to minimize sediment production
and gully erosion. Maximum drain spacing is determined by the following

formulac:
3
Max. DS = “'00 ——— (m)
center line gradient {%o)
Center line gradient (%) I Max. drain spacing (m)
03 60
6-10 30
11-15 20
16-20 ) 15

* Method of drainage

All harvesting roads should follow the suggestions given below to
promote suitable road drainage patterns:

There should be side drainage for table drains (side dram grade is 1-
3%).

The drains may require special treatment such as lining with stones.
conerete, grass, ete. 1o reduce scouring. especially, in high water flow
areas.

The catch drains should be constructed along the top sides of the
cuitings to collect surface run-off to protect the surface soil layer from
scouring, particularly on hydrological sensitive soils.

Table drains should be dish-shaped and constructed to a minimum
depth of 30 cm below the level of the top of the formation at the outer
edge of the shoulder.

Adequate provision should be made at culvert inlets and outlets to
protect the soil and minimize soil erosion caused by the flow entering
or discharging from the drain

Adequate provision of swamps or silt traps should be made to prevent
siltation and blocking of culverts on highly crodible soils.

= Drain out-flow

Drains should not be allowed 10 enter watercourses and should be
diverted into surrounding vegetation at a minimum distance of 50 m from
the watercourse.

- Drains should have stable outlets and vegetative cover, rocks or log
barriers as soil cover to protect erosion near or into fills
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6.3

Figure 6-1. Road Location and Drainage

Watercourse Crossing

The most suitable type of watercourse crossing is constructed according to the
pre-harvest plan and the common crossing types are bridges, culverts or pipes,
fords, and other crossing structures, Silt traps are 1o be provided at the four
comers of bridges and culverts.
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Bridges : are to be constructed for all-weather road (AWR) and dry-weather
road (DWR) crossings of all mainstreams with a mmimum
approach width of 5 meters and 2 mimmum water depth flow ot 2
meters.

Culverts or pipes : arc to be used lo save costs and working-lime for
construction and must be applicable in the feld to easily cross
small gullies and waterways.

Fords : must be constructed with particular specifications and flexible
structures for effective transportation.

Others  : must be used for short-term accessibility during harvesting periods
depending on local weather conditions, facilities and availability
of construction materials,

Construction

Construct crossings in dry weather.
Use unmerchantable logs for the crossing where appropriate.
- Abutments and approaches should be higher than the stream banks,

Coding of the approaches to the crossings may be required within
2 meters of the high bank.

So1l1s not to be pushed:
= past the high bank;
* into waler Courses: or
= onto the top of the crossings
Removal of temporary crossings
- Crossings should be removed in dry weather
- Crossing materials are to be placed more than 10 m away from high banks
- Removal must not disturb watercourse banks.
Limis to construction
- Wet weather restrictions apply
- Crossings should not be constructed during wet periods.
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Figure 62 Watercourse Urossings with Lo Uulvert

Frgure 6-3 Watercourse Crossings with Timber Bridee
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6.4

6.5

Figure 6-4.  Silt Traps

Road Maintenance

*

All drainage, pipes, culverts and bridges are to be kept open at all times

Inspections for road maintenance should be carried out thoroughly and
repairs made as necessary before the onset of the wet season/monsoon and
after every heavy rain

Removal of soil from the road surface, except during initial construction, is
not permitted

Road surface maintenance should be carried out as necessary and
appropriate

The drainage pattern should be maintained to allow effective drainage for
stable conditions of crossfall and road shape

Good surfacing gravel should not be pushed to the road edge or into drains,

Necessary repairs to bridges, water crosses and culverts have to be done by
replacing them as required and as best as possible

Quarry Management

.

Harvest all merchantable trees on the proposed quarry area,

Drains are to be constructed around the up-hill side of the quarry to prevent
mun off entering the area. All dramns are directed 10 runoff away from the
yuarry site to shed water to stable disposal areas
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s The base of the quarry is to be kept drained at all times. Drains must not
enter directly into watercourses.

« Overburden is to be stockpiled for spreading in the quarry area when
operations are completed. Run off should not be directed into ponds within
the stockpile area

Figure 6-5, Quarry Management



it} HARVESTING OFPERATIONS

Harvesting operations can commence when: o -
*  the operational plan has been signed by the Forest Authority and MTE;
«  tree girdling and tree marking have been completed:

s marking of skid track locations and felling directions of girdled and marked
trees have been completed:

. all operators are familiar with the harvest area and have discussed the
operational plan with forest supenvisors; and

s each personnel knows his job thoroughly and 1s expected to work accordimg
standards.

Felling operations should not be carried out under the following wéather conditions:
«  when wind velocity prevents accurate and safe directional felling;

*  when ground conditions are too slippery to allow harvesting workers (fellers) to
move safely and quickly away from falling trees; and

»  skidding and road censtruction should not he done when the sail is sull wet after
Tain.

Harvesting operations should be conducted according to the Harvesting Plan, which

states that:

*  Only girdled teak trees and other marked hardwood trees can be harvested

e Timber harvesting should not exceed the maximum harvestmg intensity and
should leave a sufficient number of future trees.

»  Damage to future trees and protected trees should be avoided as much as
possible.

Felling
Trees are assessed according to the following procedures:
s Testing Soundness

- Trees suspected of being unsound should be tested before felling by
sounding with an axe. The purpose is to assess if the trees are
marketable or not.
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Felling Direction

Felling directions must be as directed in the pre-harvest plan.

- Minimize damage to standing trees left for the next cutling cycle, to the
trees being felled, and to the trees already felled and lying on the ground.

- Prevent felled trees from hanging-up.

Avoid disturbance to buffer areas, watercourses, and exclusion areas,
Use felling wedges to assist directional felling.

Preparation
- Make sure that there are no dead limbs or “hung-up” branches.

Cut climbers attached to the stem or trailing from the canopy.
- Clear two alternative escape routes away from the tree to be felled.

Clear shrubs and saplings from the base of the tree to provide an adequate
working space,

Ensure thal escape routes are clear of obstructions.

+ Felling

- Felling is done manually with chainsaw, handsaw, axe, hammer and
wedges.

Scarf and back-cuts must be made properly
- Retain the hinge wood.
- Once started, the felling of a tree must be completed.

Stump height

- Stump height should be as low as practicable (< 15 cm 1s preferable) to
maximize merchantable volume

- Stump heights over 15 ¢cm are acceptable under the following conditions:

where butt defect is obvious and the tree can be cut immediately above
this defect;

where a buttress exists {(and it is not appropriate to trim) and the tree
may be cut immediately above the buttress; or

to retain the Forest Department marking for felling on the stump.
(Therefore, the FD's marking should be as low as possible).

« [Limitations

- Adverse weather restrictions apply.
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Fall away from exclusion areas

No logging in stream buffer and excluded areas

Figure 7-T.  Directional Felling

7.2, Scaling and Bucking
* Scaling Practice for Teak Log

- Teak log scaling must be carried out according to the Logging Rules and
Standard for Jungle Rejection of teak log, adopted in 1936, The rules
must be reviewed and updated as appropriate.

» Scaling Practice for Other Hardwoods

- Scaling practice for other hardwoods may be changeable and
specifications to meet local users’ requirements must take precedence
over scaling the logs of non-teak hardwoods.

Departmental Instruction No, 88 of MTE has already prescribed to scale
the hardwood logs systematically, and this instruction must be followed.
The instruction for scaling the hardwood logs must be reviewed and
updated as appropriate.
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» Bucking

- Complete bucking must be done to prevent splitting when the log is
moved during skidding.

- Log nails or nails on logs-end must be used to control and avoid end
splitting and hence, to help maintain quality.

Skidding
e Draught Animal Skidding

- Maximum downbhill slope of between 25% and 35% and maximum uphill
slope of between 10% and 15% are recommended for elephant skidding,

- Proper harnesses are essential to prevent injury to animals.

- Skidding pans, sledges and sulkies should be used to increase skidding
efficiency.

- Adeguate water, food and veterinary care must be provided for the
animals.

- Two elephants in tandem are required for dragging heavy logs which are
100 heavy for one single elephant

- The tusker must be ahead while dragging 2 log in tandem operation using
two elephants.

Figure 7-2 Elephant Skidding
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Mechanical Skidding

- The maximum slope of skid tracks should be no more than 30% for
rubber-tired skidders and crawler tractors and 50% for light foatation
forwarders.

- The skid track width should be no more than 4 m.

Skidding activilies are not allowed during rain or on wet soil.

During their skidding activities, tractors are limited to moving along the
skid tracks.

Tractor blades should be raised or removed when travelling and skidding.

Use winches to pull trees from stumps to skid tracks.

Lift the ends of logs off the ground, to avoid soil damage due to log drag.
Logging arches will assist this action.

- Avoid damage to soil and standing trees and regeneration along skid track
edges. Sacrificial trees may be used to minimize damage.

7.4, Temporary Log Dumps and Log Landing

Temporary Log Dumps

If skidding tracks are long. temporary log dumps are required to reduce
prolonged dragging time by elephants to avoid overworking the animals
Alter colleeting up to about 10 logs, sulkies (gindate) should be used 10

drag the logs to the jungle depot according to topographic conditions as
flexible as possible for elephants,

Logs which are at temporary log dumps should be carried to the jungle
depols as soon as possible because leaving logs at temporary log dumps
for extended periods could result in damage to the logs, caused by insects
(white ants) and fungal attacks.

Wet soil may also cause deterioration of log quality
Log Landing

- Log landings and dumpings are for the ease and flexibihty of
transportation to the notified depot.

Dump the logs in parallel arrangement and the distance should be a
minimum of 1.65 m. The distance between logs should be 66 cm for
proper measuring and marking on royalty purposcs.
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- In log landing and dumping, small poles and branches should be laid
down between the logs which were dumped pole by pole and log by log
on the ground.

Figure 7-3.  Log Landing

7.5 Loading and Unloading

* Trucking to Notified Depot

- Loading and unloading of logs should be by loader where possible.

- A trucking vehicle with reduced ground pressure and suitable for the
harvesting area should be used so that impacts on the forest soil of
harvesting coupes will be minimized

- The load should be checked regularly enroute

e Loading

The allowable load-bearing capacity for trucks must be specified and
followed,

- Vertical side stanchions must be checked to ensure safe loading during
srucking.

All loads are to be secured with at least two approved log binders.

¢ Unloading
- Check that the side stanchions are secured before removing log binders
- All logs are to be unloaded by loaders or grapple excavators
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- All people other than the loader operator are to stay a1 least 20 meters
from the truck during unloading

Chain ateach end & At least 2 chains L Belly chains for
other chains aswidely  for each log short logs
spread as possible

Figure 7-4.  Truck Loading

76 Log Transportation
+ Road Transport
- Loaders should be used for loading and unloading logs where possible

- Trucking should be deone within the limits of speed and maximum weight
allowance for roads,

- The load should be checked regularly enroute.

Transportation of logs by trucks 1o depots is the most expensive means of
operation, but it ensures quick arrival of logs to the depots.

* Railway Transport

- Transporting logs by railway should be in line with Departmental
Instruction No. 20, issued by Extraction Department of MTE

- The weight of the logs must be within the allowable load bearing capacity
of wagons

- Vertical side stanchions must be checked to ensure safe loading.

Although railway transportation is cheaper than road transport, it is more
costly than water transport



o Water Transport

- General descriptions
The use of waterways for transportation should consider local water way
conditions
If possible, transport sinker logs by barge to reduce cxcessive use of non-
commercial buovant species
Discarding log off-cut and barks in rivers must be avoided to protect waterbodies
against possible pollution.

- Free floating

Free floating is allowed only for dry teak logs from the feeder streams into the
main river, Dry or girdled teak logs can be floated freely and easily, thanks to
their buoyancy.
Navigable streams used to float logs must be cleared ol before the rainy season

Dry teak logs which are blocked by obstacles along the stream must be dragged
back into the waterway by powerful elephants

Figure 7-5. Dumping of Log for Free Floating



- Controlled floating
= Dry tezk logs entering the main river from a feeder stream must be collecled
svslematically and lashed into rafis without losing any
* Ralting matenals such as steel cables and spikes should be introduced in rafting
practice to reduce the use of NWFPs as rafling materials.

= If hardwoods and non-girdled green teak logs are to be floated down. they should
be rafted with floatable matenials for secure rafting.
* Logs should be tied together securely into rafts to minimize loss and damage to
ather vessels by loose logs along the waterway.
Transportation of logs by waterway 15 cost-effective and the cheapest means,
but the arrival of logs may be delayed due o weather conditions and other
factors.
7.7. Preliminary Post-harvest Assessment by MTE

The post-harvest assessment should describe all activities at every level of the
harvesting operation.

s Logged over area
- Any hang-up tree should be removed.

Harvesting camps should be moved only after the site and its immediate
surrounding are cleared of debms and all kinds of waste 10 avoid
pollution.

- Removal of all debris (bark and log ends) from the wharf and log landing
areas must be carried out thoroughly.

The drainage pattern of the logged-over area must be lefi in good
condition,

« Skid tracks and roads

- To minimize erosion, care should be taken that skid tracks and roads do
not impair the original soil structure,

- All bridges and culverts including decking foundations and side walls
must be checked 1o secure safety
Any debris or fallen logs on the forest roads must be removed and cleared
off. Local people can use these roads for their own transporiation nceds,
and the roads can also serve as forest fire breaks if properly maintained.

- Ruts should be smoothed out and the road surfaces should be re-dressed

- Surface grading and compaction must be dome at road sections when
deemed necessary.

Regrade the drain on the uphill side and make sure that runoff do not
enter quarries or borrow areas, but are instead diverted to stable outlets.



Watercourses and walerways

Harvesting debris that has entered buffer zones andror designatcd
watercourses should be removed.

Water must flow freely beneath the bridges.

Soil. vegetation or other materials which would obstruet the flow of road
drains should be removed and cleared off.

Logs which remain in the waterways or streams after the rainy season
must be removed.

Regular maintenance of the riverbanks to stabilize them after dumping
and rafting near the riverbanks is required.

7.8. Harvest Completion

After the harvesting periods, the responsible person from MTE must inspect
the harvested area and submit a report known as the Al Form for completion
of harvesting operation, according to DI No. 19, and sent it 1o the FD and
MTE Headquarters. This practice must be continued and enforced by
modifying or updating the AJ Form as necessary.

7.9 Post-Harvest Assessment by FD and MTE

An mspection team jointly organized by both FD and MTE will undertake the
following activities:

Stump height inspection;
Inspect whether any logs remain unextracted in the forest:
Inspect whether logs at the dumping sites and depots are fire-protected:

Inspect whether there has been any violation of the Standing Orders and
Departmental Instructions.

Inspect whether harvesting operations are being cenducted according to the
harvesting plan.

710 Social Factors

MTE should provide social welfare facilities 1o the workers who are
involved in the harvesting operations (such as schools for children, a
dispensary, and cultural promotion).

The following social welfare services are provided by MTE:

- Yearly/monthly medical-check up for malarial infection, depending on
the degree of infection.

Local-wise provision of dispensary, vaccine and first-aid medical care
sels,



Schools for children are an essential component.

Readjustment  for low-salary forest workers according to local
tariffs/standards

Increased incentives/rewards.

Improvement of health conditions of seasonal and permanent forest
workers.



8.

MACHINERIES, EQUIPMENT MAINTENANCE AND
SERVICING

All machineries and equipment are to be formed into three units to manage them

casily und effectively. The three main units are as follows:

(1) Mechamcal extraction unit

(2} Road construction unit

(3) Timber haulage unit

All units have extraction machines and equipment which need to be maintained

with regular servicing according 1o procedures and work plan in the

Departmental Instructions,  Departmental  Instruction No. 106 prescribes

maintenance and servicing procedures and guidelines in detail for all machinenes

and equipment, including instructions

Mechanical extraction unit

- Fuel or oil spillage to be aveided during transport.

- Al machineries and trucks must be maintained every day as idicated in the
work plan. Daily servicing must be a regular practice

Overall checking of all machineries, includmg 1rucks, must be carried out
thoroughly siep by step by the responsible staff.

- All responsible maintenance and servicing staff must check on and report the
need for essential parts and tools for extraction machineries and equipment on
a regular basis.

The need for replacement of old parts should be noted and reported
immediately.

Road construction unit

- The road construction unit consists of heavy machineries and eguipment
which are to be used for road construction and road maintenance.

- All heavy machineries (tractor, grader, and taper) should be maintained at
least once a week.

Timber haulage unit

Six haulmg trucks make up one haulage unit. which is maimtained and serviced
regularly and systematically according fo a cerlan schedufe. While five hauhng

=
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trucks are being used in timber transportation, one hauling truck is being
serviced.

General maintenance of moving equipment
- All equipment are to be washed thoroughly before being moved to a new
operation arca to prevent the spread of weeds, pests and diseases
- Fuel or oil spillage is to be avoided while moving into another area
* Heavy equipment must be maintained and serviced regularly
= All equipment must be maintained and serviced every day as indicated
in the work plan
- Regular inspections must be carried out by the concerned authorities to ensure
that individuals adhere to their responsibilities
Main fue) and eil storage
- The main fuel and oil storage facilities must be located in well-drained areas
that are:
= at least 100 m away from any watercourse,
= al least 100 m away from any village; and
* Jocated outside the areas excluded from harvesting

- Wet or swamp areas must not be selected as storage sites

Figure 8-1  Fuel Storage
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Bunds (preferably concentrate mounds) with a capacity of twice the storage
capacity must be provided around the storage.

Fencing wilh fire-proof matenals must be used to resist fire outbreaks around
the fuel storage area.

The persons responsible must check the mam fuel and oil storage comaners
danly.

Care should be taken to prevent spillage during refuching.

All solid waste should be placed in a refuse pit and buried.



Rl

9.2.

GEMERAL HYGIENE STANDARDS OF WORKING
ENVIRONMENT

General Hygiene Standards

e Adverse environmental impacts from pollution caused by harvesting

cyuipment and machineries must not be permitted 1o oceur m the working
envirenment.

Decbris and logging waste niust be removed 1o a safe approved disposal area
and must not be kept in forests which are accessible and important for
watershed control.

Water pollutants must not be allowed to accumulate and remain m the
forests after the completion of the harvesting operation.

*  All refuse introduced into the forest as a result of harvesting operations 1s 10

be removed from the forest. Used ol filters, empty grease gun carlriges,
drums, spray paint tins, etc. shall be removed to a safe disposal area

Camp Hygiene

9.2.1. Camp Design Plans

922,

* Hygiene requirements for all camp design plans should be standardized
according 1o the recogmzed and aceepted norms

o Annual harvesting plans must include comprehensive designs for sewage.
water supply, waste water and rubbish disposal for new camp areas proposed
for ConsIruCtion or eXpansion m one Year,

Water Supply

o A source of safe and clean water should not be too far from the selected
camp area so that clean water is adequate and easily available.

During the ramny season, the collection of rain water could be done by using
clean galvanised iron roofs or appropriate traditional roofs which are casily
available from nearby.

The prevention of mosguito breeding places has to be camied out properly by
placing covers or lids on water containers or water-storage tanks,

-
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Bunds (preferably concentrate mounds) with a capacity of twice the storape
capacily must he provided around the storage.

Fencimg with fire-proof materials must be used 1o resist fire outhreaks around
the luel storage area,

The persons responsible must check the mam fuel and oil storage containers
danly.
Care should be taken to prevent spillage during refucling

All solid waste should be placed in a refuse pit and buried.



9. GENERAL HYGIH
ENVIRDNMENT

9.1, General Hygiene Standards

* Adverse environmental impacts from pollution caused by harvesting
equipment and machineries must not be permitted 1o oceur in the working
environment.

Debns and logging waste must be removed to a safe approved disposal arca
and must not be kept in forests which are accessible and important for
watershed control,

Water pollutants must not be allowed to accumulate and remain in the
forests after the completion of the harvesting operation.

All refuse introduced into the forest as a result of harvesting operations is 10
be removed from the forest. Used oil filters, emply grease gun cartriges.
drums, spray paint tins, etc. shall be removed 10 a safe disposal arca.

9.2. Camp Hygiene

Camp Design Plans
s Hygiene requirements for all camp design plans should be standardized
according to the recogmzed and accepted norms.

s Annual harvesting plans must include comprehensive designs for sewage.
water supply, waste water and rubbish disposal for new camp areas proposed
for construction or expansion in one year,

9.2.2. Water Supply

» A source of safe and clean water should not be too far from the selected
camp area so thal clean water 1s adequate and easily available.

During the rainy season, the collection of ram water could be done by using
clean galvanised iron roofs or appropriate traditional roefs which are easily
available from nearby.

The prevention of mosquito breeding places has to be carried out properly by
placing covers or lids on water containers or water-storage tanks.
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9.2.3. Water Disposal and Sewage

.

Pit toilets near water supply sources for camps are not alfowed.

Sewage disposal within 300 m from surface water bodies used for drinking
water supply is not allowed

Sewage is not to be discharged in the following areas

- into the catchment area of drinking water supplies,

- into the stream or watercourses;

- near village communities

All drains are to be covered and maintained to facilitate regular flow of
sewage drainage

Disposal areas must be located at more than 20 m frem the nearest building.

9.2.4. Rubbish Disposal

Rubbish disposal areas must be provided with safety measures and shouid be
located:

- on the upper pans of the slope where runoff cannot enter,

- at least 300 m from any water body or watercourse;

- at least 300 m from any source of water used by communities,

- in pits which are above the water table

Discharged rubbish is to be covered with soil at least once a week.

Figure 9-1 Removal of Debris
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9.2.5. Water Ponding
Camp areas located in well drained areas will have no water ponding. But care
must be taken to prevent mosquito breeding areas which may be created after
heavy rains.

9.2.6. Vegetation Management

Vegetations around the camp must be well managed to promote healthy
conditions and to reduce fire and malana risks in infested areas.
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10.1.

102,

. SAFETY MEASURES

Use of Chainsaw

All chainsaws must be licensed by the Licensing Authority.

All chainsaw operators {fellers) employed must be trained in the operation
and maintenance of chainsaws. They must have a license or at least oblain
the training certificate provided by I'D and MTE before they are employed
in tree felling.

All chainsaws should be equipped with:

an on-off switch;

a safety throttle catch;

an anti-vibration system;

an exhaust system to direct CO; gas:

a tool kil for corrective and preventive maintenance.

Use of Harvesting and Roading Equipment

All heavy harvesting and roading equipment must be licensed by the
Licensing Authority.

All heavy harvesting and roading equipment operators must be trained in the
operation and maintenance of their machines. They must have a license or at
least obtam the trmning certificate provided by FD and MTE.

Equipment should have:

regular maintenance 1o achieve registered road;

should not rell over protection structures;

should have protection from falling objects;

should have securely mounted seats and scat belts;

rear of cab or frame should be fitted with protective wire mesh:;
should have reverse alarms;

Suitable fire extinguisher firmly fixed and easily retrievable, and
Exhaust system fitted with a spark arrestor

Parking must be stabilized on level ground if possible.

‘When parking on slopes, apply parking break and lower logging blade.
Ensure that the machine is in a stable situatjon before dismounting.
Do not operate any machine contrals except from the driving scar.
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Handles for both hands wearing gloves
On/off switch
* Throttle control lock-out
From handle guard for protection of the left hand against the chain
Chain brake
Chain catcher
Rear handle guard for protection of the right hand
Anti-vibration system
Spiked bumper, which allows the weight of the saw to rest on the log
securely during cross cutting
10. Chain guard

I Al s T

Figure 10-1.  Safetv Measures

62



10.3.

10

=

Protective Clothing and Safety Equipment Requirements

The following protective clothing and equipment are required for personal

safety:

s safety helmet,

* cye prolection:

s car defenders;

* leg protection;

e safety boots with steel toe caps:

o firstaid kit

e high visibility jacket {red or orange colour);

¢ gloves (when handling chemicals);

e respirators (when required ) and

s fire extinguisher.

Measures to Minimize Risks of Injuries Facing Elephant's Pilots

* Do not abuse drug and alcohol o aveid unnecessary injuries while carrying
out duties.

* Be prepared 1o take safeguard measures against elephants of bad character.
particularly while they are being relcased, being taken back from the grazing
ground, or while working implements are heing put on.

e During the musth period, elephant bulls must be tied with big chain-links
and kept in a well-shaded area and given food and water until the end of
musth

» Noone should stay in front of an elephant when it is dragging logs.

* While logs are being dragged by elephants, do not stand at the lower side of
the slope.

* Daily checks should be made 1o ensure that the dragging equipment is put on

Ensure that while the parking break 15 being apphied all gears are in neutral.

Roll Over Protection Structure (ROPS) and Falling Object Protection
Structure (FOPS) must be fitted as safety cab which must conform with
international standards

The cab must have a safe and securely mounted scat und scal belt.

The machine should be inspected daily for potential fire hazards and any
necessary repairs should be made immediately.

the elephant's body in a safe and correct position.



When drageing practices are done by using chains and pulleys. no one
shauld stand between the Tog and the tree that the chain is tied Lo, except the
responsible persons

10.5. Draught Animal Care

10.5.1. Workload and Working Conditions

Skidding of teak logs: 100 to 180 tons/year/elephant.

Skidding of other hardwoods: 100 to 240 tons/vear/elephant

Skidding of all hardwood logs: 140 to 210 tons/vear/clephant (on average)
Al no time should workloads exceed more than 10% of the above limits.
Work for the day should siop about an hour before noon. The general rule is
only 5 working days a week (about 160 to 180 days a year) with a break of
two months for the animals to rest in hot weather (summer months).

In principle. after every three working days. elephants must have one day of’
rest. Sunday and Wednesday are recommended if the pasture is not in the
immediate surroundings, or two conseculive rest days must be given.

Even in October, which is the working season, one-week rest should be
given every year.

Starting time for the day’s work should be at early morning, Before leaving
for work, elephants must be given a bath in a nearby stream. Only after the
bath may the saddle and other skidding equipment be put on for work.
Betore putting on the equipment. the neck, chest and other body parts of the
elephant that are in contact with the equipment must be greased with pig oil
to prevent skin friction during the skidding of logs,

After every 3 working hours, the elephants must be given rest for about half
an hour.

At the end of a day’s work, saddle and skidding equipment must be
removed, and the portion of the elephant's body on which the saddle has
been placed should be pressed and squeezed with salt to relieve possible pain
and stress.

After the above treatment, the working elephants must be guided to the
pasture and lefl to their own feeding. with their two forelegs chamed.
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e The trained timber elephants must be between 18 years and 60 vears of age.

* Before becoming a timber elephant at the age of about 18 years, the calf
must be trained starting from when it is S-year old

Higue 10-2. Elephant Care and Training



10.5.2. Medical Care

Inoculation against anthrax

- All elephants, except those unsuitable for inoculation. must be given
treatment once every year dunng thelr rest period at the rest camp.
Elephants considered to be unsuitable for incculation include female
clephants with 14-month’s pregnancy, sick and/or imured animals, weak
or lired animals, or females with calves at heel.

- Before inoculaticn, elephants must be given rest for a minimum period of
S days.

- After inoculation, elephants must be given rest for about 14 days.

- Inoculation must be done anly by responsible veterinary assistants or by
authorized olficials,

Inoculation against haemorrhagic septicacrma

- Trace the symptoms of haemorrhagic septicaemia attacking the elephants.
- Report to the Timber Extraction Agency managers concerned.

- Inoculation must be done by veterinary assistants as necessary.

- Report the progress to the managers concerned.

Movwing elephants to a new camp away from an infectious area

If an elephant dies of an infectious disease. or if there is a possible outbreak
of infectious disease from cattle of near-by villages, all the elephants must be
moved to a new camp and should be watched without letting them waork,
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11.FIRE PROTECTION MEASURES

11.1. Protection of Logs Against Fire and Others

11.1.1. Legal Aspects

Departmental Instructions (DI) and legislation measures have been adopted to
protect logs and harvested arcas from fires that may be caused by humans and
machineries. Summary of legislation, manual and mstructions pertaining [ire
protection include the followings:

Extraction Manual (1939) and revised in 1945,

Departmental Instruction (DI) No. 77,

Standing Order for Extraction Staff (1970):

Forest Department Standing Order for Subordinates (1993); and
Section 3(1), 40(0). 42(a). 43(a) of Forest Law (1992).

L1.1.2. Operational Requitements

Fire protection plans must be drawn up with detailed prevention measures to
protect logs against forest fires, Detailed instructions with operational scale are
given as follows

.

Tire protection works must begin from about 15 January or | February. or as
early as possible before the dry season. 1o prepare against forest fires:

Fire watchers and safeguarding arrangements must be prepared in the Jog-
yard area;

Supervisors or responsible persons must inspect all of the activities of the
fire protection system at least monthly during harvesting. or extraction time:

Bushes, shrubs and flammable materials must be cleared off around the log-
vard;

The logs must be in parallel dumping and the distance between logs should
be two feet at the measurement points. The logs must not be in contact with
the ground in order o protect them from fungal and insect attacks:

Fire-lines of at least 30 m width must be constructed around each log-yard:
and

Fire-watch towers must be constructed at each log-yard.
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1.2 Protection of Machinerics Against Fire

.

Fuel tanks and fuel lines of extraction machines and logging trucks must be
sccured by using anchors and caps to avoid spilling of fucl or other
flammable oil

The electrical system of machineries must be kept in good eondition hy
using safeguarding equipment.

Any flammable materials within 3 m from the machineries should be
removed duaring Tuel refilling time.

Operators should inspect the machines afler finishing the daily work,
whether machines are in normal renning condition or nat,

Chainsaws and machines to be used in harvesting operation should be fitled
with fire covers und spack arrestors.

fion of Work Envi Against Fire

Tires for cooking or any other purposes shall ondy be sct in an area which is
cleared off flammable materials in the surroundings.

Al fires must be put out completely before leaving the harvesting area,

No smoking is permilted within a forest during high fire danger periods,
cxcept on the roadways.

It is strictly prohibited to keep kindling, camry any fires, or leave any fire
burning which may he spread into surrounding forests.

Tare pratection and fire Oghting equipmenl must be easily aceessible for
quick use lo suppress fires.

T.ocal people in the surrounding area should be warned not to sct or carry
fircs into the harvesting arca.

Public participation must be sought as much as possible in fire prevention
and suppressing measures.

Txlension  services and open dialogues with local people must be
strengthened to raise awareness about fire prevention, protection and fire-
fighting measures.
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12, MOMTORING AND EvVALUATION OF FOREST HARVESTIMG

Ohjectives:

o To ensure that the benetits of forest harvesting are twolold: i) harvesting the
inceement of the forest capital for sustamed development with reduces] impact
on environmental seability; and ii) giving the best silvicultural treatment o the
forgst stands for improved health and growth conditions,

w  Tncheck and review compliance with the Code of Practice for Forest Harvesting.
s Tocheck the effectiveness of procedures and practices mandated in the Cade.
= ake amendments to the Code for increased effectiveness.

= T make impro in futwe planning and impl ion of harvesting
aperatons.

12.1. Evaluarion Procedures

o All evaluations will require ground inspections in addition to a review of

repotls and plans,

* Foresiry authonnes assigned by |he FD and MTE for evaluation aré to be
ace d by a rep tve of the logping company if it is
siibeontracted by MTE.

* Reports, maps and ¢ of the last inspection should be studizd before

doing the next cvaluation,

Occa&wual mvolvement ol iumst related NGOs (ep. FREDA) o the
100 MIssion is encourag:

It is preferable to invite local communities o participale in moniloring andd
evalualing the impact ol harvesling operalions on watercourses.  Tepether
with local communities, evaluation should be made as to whether the
presence of threat imposcd by the working and grazing of timber elephants
on humen fife and cultivated crops.

Areas o be inspected and evaluated will inclide 8 representalive sample ol
- Clurrent harvesting operations;
- Arcas completed since the last nspechon;
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o

- Areas that need to be completed 1o the required standard us per the
instructions of the previeus inspections: and
Arcas where setval implementation has not vet started, bat have been
designated (o a speeific achivity.
w During the inspection, all arcas of non-compliance with the Cade or
harvesting sub-voniract are o be explained in delsil 1o the harvestiog
(extractinn] stafl or privace company.

e The responsible harvestng MTE sttt and sub-contract ewners ase to be
reguested 10 sign the evalvation fpdings and commuents and also fo sign the
work suspension order for necessary carrection i1t oocues.

# The workload and heath condibons ol draught animals must be evaluate) on-
sile at each inspection.

. Mistrihution ol Fvaluation Reports

¢ byvaluation reports should be copied and sent 1o

Distriet Forest Oifice, T3 and District Exiaction Apeney, MTE:
Hewd Dices whose répresentatives are involved in evaluation;
Divisional:Stme Torest (Wlee, FI3oand  Bivistonal’State  bxwaction
Agency, MIE;
In churge of the hurvesting area, Extraction Apency, MTE; and

- Private timber concession manager, o any, on the basis of sub-coniract
agreemaent wilh MTE.

= Evuluation Oflicials

- Porestry authoritics from the FDF snd MTLE should muke s oozl
cviludlion of the harvesting aperations.

- Logwers or forest concezsionarics, 1.6 MTE stafll, should undertake vn-
site evaluations al any lime in (he course nl harvesting w check on the
performance of operations and whether thoy are in compliance with the
Caodde or not,

= Timiny of Fraluations
Evaluation al cach inspuction.

Maximum Lime interval betsreen two censceuave evaluations shoull nal
he more than 3 monlhs Morthly inspectan is preferable

For construction works, evaluation should be underlaken before the aclual
canstruction is stared,



Penalties

I0Ihe evaluation results in suspension of vperations, a furlher evaluation
will be camed out to conlim that all the work is completsd 1o the
required lurd] betore the suspension will be lirted.

IF it s nat sudlicient, the FD shoald take action in lins with the Forest
Law 1092 and MTE should take action secording o the Foresc
Harvesting Aprecments with the Forest Harvesting Coniractors.



Figure £2.1. Ar Hxample of the Order of Operations in Well Planned Hurvesting
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13. PossieLE FUTURE HARVESTING SYSTEMS anD OTHER

jEEH

MATTERS

Helicopter Lugging

Helicapter logaing is ane of the tmber harvesting systems that could become
common praclice in the near fulure, Logs are exoacted vertically from slumps
amd fown o a road side lunding or drap zone, causing only small damage to
either residual stands, forest floor, surface soil or water couses,

Commereinl helicopter logginy bas been carried cut for many wears m (e
Pacific forcsts of Canada and Norhwest T84 and elsewhers.  In tropical
forests, an of dic first attermpts at helicapter logoing wag mady o Sarawak.
Malaysia in April 1993, With incrcasing pressure from environmontzl activisls
and when consiuners are ready Lo pay green premium. helivopler losging may
becume an attractve hurvesting system in the near fulure,

& Advaneages of Helicopler Lagging

- Ground-bused logging practices tend to be concemlraled n relatively
accessible forest, lewving areas with difficull tormain lor weork with draught
animals and tractors unherveslsl. In contrast. helicopler lowging can
extract logs from vidually any site in the areu,

- |leticopter logging can he operated in all weather conditians cxeepl for
turbulent winds o if thore is poor visibility due to fog or mist.
Ruduced damage lo lhe residual stands, lower toad densily, carefl
cutting of trevs and redurcd exposure of surface soil, all eocoursue
chvironmental canscrvation,

Tactors such as a high production rate {shou. 13-15 times the tmber
volume per day than by convenlionul tactar). and reduced tme belween
leling and delivery sl roeadside landing, mimmized Gmber quality
dezcriorabion ant timber foss, may altract highet prices doc to freshnuess

*  Dizadvantayes of Helicopter Logying
- The potential for designating remots pristine (nresc as mature meserves
could be st sk due to exwensive ntervention.
- Tree removed from hydmologically sensitive und steep slapes may sorve
s u point source and trigzer soil and waler erasion.
- [atraction cost per unit yolume 1s high, capital investmenl js intensive,
less timber per unit ared is extracted, cmuln}rnvnl oppormnity for (ocal
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peaple is limiled, and more logging waste occurs due o ineremscd
rejeeted Jogs which are disqualilied for helicapter logying.

Il s dillicult to camy out moniwning sctivitics and silviculiural treatments
in small gap sizvs which result feom helicopter logging in dillivult
tCITaInS.

Any mechanical breakdown can be associated with a diseontinuity of
production and can also result in Joss of humun life.

13.2. Cahle Logging System

the prunary gaals ol cuble logeng are o minimiee soil crosion, dawage to
residual stands and soil compaction. and alse to reduce hurvesling costs on
sleep slopes, Carefal planning, understunding of the right techinigues and the
use ul appropriale squipment are essential for sucesssful mplementation of the
eable logging system.  Accurate iopographic maps src an essential reyuirement
for zllicient canly planming, while road engineering, designing and correct
location of reads zre alse another imjor undertaking.

Minimizing the reading cost is also one of the primary goals m Implementing
cuble lugping  Skyline systems. including bath single-spun and multispan
ennfigumtions are the only (ypes ol cable systems that are generally upplicd n
sclection harvesting. Skyline systems reduce the density of haul roads and the
impaet ol T ling on the soil is. therefore, much reduced. While 4 cable
log, stomy could be used wnosteep areas, it vould wlso be vsed in wetland
arad swannpoancis, s owell,

- Harvesting ol Planlation Foresls

Flantution (uresls provide two ypes of vields. fe. an intermedise yield al the
time of thinning aperations and a (inal yield [rom clear cutting at the end of a
predeiermined rolation.

I extracting thinming poles and posls. cxtreme care should be taken net w
damage lzft trees which are of betier growth, [f 15 possible to use buffalees as
draught soimals because of the small-size timbers and thus lessen soil
vompaction sud redive damuge to e existing undergrowth. Directional (lling
is an imporant element in order to facilitate the extracion of thinning products.
and o svoidl darmage Lo Lefl rees,

A1 the time of fnal barvest, all the remaming planted teees are wsually oat and
exoacted.  Strip-wise felling is recommended to averd over-lapping of filled
frees wmd dgomake extraction systemalic und eusy,  Log landings should be
larpe-enourh and well-drained to accommadate a large number of ogs and uble
1o endure the repealed pressure exerled by oucks and loading machines.
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13.4. Harvestng of Trees from Home Gardens and Cther Nan-fores) Arces

Trees grown on home gardens and other non-forest areas are used for a number
of purposes, c.g. food, spices, medicines and other agricubtural products, firc
wood, house posts, or timber for sawmilling. They also serve as wind-breaks or
shelter-belts for agricultural crops and as natural habitats or nesing places for
wildlife spocics, In effect, trees from both hame gardens and other non-forest
areas are part of the traditional living environment in Myanmar.

Tree species such a5 mange, tamarind, covonut, cashew, durian, jackfruit, cte.
belong o agriculiure and are common in home gardens, snd they all finally end
up ag wowl gither in the form of fuelwood or sawn timber, Rubber trees are an
important agticullural crop, buc their foal product as timbey is also an excellent
commodity in the timber trade, Planting of these trees appears to be expanding,
depending on land availability and various socia] and economic firces

i the past, felling was done only at the ime when ther physiolegical functions
hecame lesse active. Moat of the timber is used as luelwoml  Recently, the
utilization irend has changed towards the production of sawn timber and (he
felling of these trecs seems to have accclerated due 10 increasc in timber
demand. Accordingly, it has become necessary 1o pay more attention and make
aure that the fzlling or harvesting of the trees fram home sardens and nen-forsst
arcas is sustainable and systematic.

Concerned with the harvesting of tees rom home wardens and non-farest arens,
follawing recommendations are mads

o MTE can provide equiprment and wdvice for directiona) (elling of trees;

e Institutional support should be made available upon request for transporting
the Tows ublained from the [elled trees to the sawmills,

Coppeing should be made i felled trees have e copicing power;

Technical advice should be provided to enhance the phyvsalogical funclions
ol the frevs before they arc felled,

Extension services showld be made availehle (o raise awsreness aboul lhe
vitlue ol trees for the nesting of birds, honey boes helore being felled,

Healthy plus trees should not be harvested but should be kepl for furure
production of quality sceds.




GLOSSARY

AAC
Annual allowable ent. The valume of domber that may be harvastad fom a particuler
area of forest in any one year.

Advantage regeneration
Small trees Cseedlings and saplings) that sre already prosent in the foresl.

All-Weather Road {(AWR)

An All Weather Road (AWR) is 4 main toad that can cany trucks loaded with lans:
log wolumes not only in the dry season, bul also m other scasons without any
difficulies,

Buffer cone

An arca of forest, usually around settlemnents, streams, lakes, purk. mujor highways or
other protecled arcas from which all harvesting equpment and opetations ure
excluded, Also called filter sirps.

Cabie
A flexible  steel rape made up of numereus wire stands that are twisted helically
together around & corg of wire, wirg rope, [iber, plastic ot other matersal.

Cable yavding system
Any of a variety of leain wwanspont syslems in which suspended cables arc used o
convey logs 1o a lending,

Cabloway
The pathway dlong which logs are yarded with a cable varding system.  Also relerred
Lo #s the cable corridor or skyline corridor.

Cable logging
Any haul system sing a machine with powered drames, spars, blocks. wire ropes and
buttrigging to haul Togs from the felling site 1o the Tanding.  Also called s cable
yardmg system.

Camber
I'he amount of crossCll on a road.

Cateh drain
A dram consiructed ghove a batter to prevent erosian of the batter by suiface water,
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Catcliment
‘I'nc arca which yiclds run-off water to a given poinl,

Canopy
The part of the forcst formed by the crowns of the dominan) irees,

Clear felling

Felling und removal of all or nearly all commercial trees, and the wees in (he size
classes immediately below the merchantable category which provide the net harvest,
from a speeilic area in one operation.

Conscrvation area
Aruy protested from harvesting by national legislation,

Cording
Laying of suitable logs, bark or vegetation on the soil to scparate machine wheets or
Iritks froem direct sol contact,

Designated waterconrses

These watercourses Thal are required 10 be marked on hurvesting plans, They include
all classes ol streams and gullies where vegetation buffers are to he marked and
retained.

Dircctional felling
Felling a tree in a particular direction,

Dowinants
Trees which crowng are in or ahove the forest canopy.

Drilling
Inserting a vertical cul imto he stem with a chansaw o determine the presence of
inlermal delects. Defects are indicated by discoloured saw dust or sofl wonod.

Dry-Weather Road (DWR)

& Mry Weather Road {(IYWR) is a seasonal transportation road that can carry tucks
with moderate log volume (g3 & gde belween |L000 and 2,500 o per werk
averaged over The time that they are in operatian).

Endangered speciex
Flora und launa specles in danger of extinelion.

Envichmeny planting
Planting trees within a partial forest canopy (o increase the representation of the
cted specics in the forest,
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Environmental semsitivity
Classification of the importance of a particular area of land or forest W degradation.

Exelusion area
Area which is excluded from harvesting,

Felling
In a selection fclling system; the planned, recurring number of years hetween
sucoesaive harvests on a specific, physical arca of land.

Feeder yoad
A road connecting landings to 2 main road.

Felling jack
Tool inserted into the backewt duning the felling 1o provide leverage 1o force the ree
to fall & particular direction.

Flume
An open channel or condui of timber, concrete, metal or (lexihle material such as
plastic 1o carry waler across unstable arcas,

Farmation width
The width of a road, excluding hatters.

Greagraphic Information System
A computerised mapping system and data base 1o store information which can be
retrieved as required.

Guard log
Log placed along the outside of a bridge, above the main sinnger logs, to prevent
gravel frotn fulling from the bridge inte a watercourse.

Gully

Gullies are steep-sided channels. The slope of af Jeasl one bank cxeeeds 15" Depth
of the bank adjacent to the bed may be 30 cm or more. Vegewiion may be growmg in
the gully bed. Water will flow [or less than 2 months in most years.

Hahitat tree
Tree used primariiy for animal dwellings.

Hurvesting

The ageregation of all operations, including pre-harvest planning, post-harves;
assessment, related to the fellmg of trees and the exiaction of fheir stetas or other
usable parts from the forest for subsequent processing mio industrial products. Also
called timber harvesting



Harvevfing contract
l.egal agreement negotiated belween land {state, private or cuslomary) and
harvesting companies for the harvesting of forests.

Harvesting debris
Broken logs. branches, vines or other tree matenia) created as a result of felling anid
skidding,

Harvesting yupervisor
Campany officer 1
field.

for the ol harvesting operations in the

Head wail
A recaining wall st the inlet end of a culvert,

Hung-up tree
A tree which has not completely reached the ground following cutting,

Landing
Area where logs area stored prior to transport to the log pond or log yard.

Log cluster
Group of three or more logs placed in triangular fashion to act as & culvert,

Main road
A permanent o semi-permanent road camying large volumes of timber.

Management information system
A computerised system involving GIS used for the management of a forest enterprise.

Operational plan
Plan providing precise details of harvesting proposals, meluding location of roads,
landings and skid tracks. Operational plans usually cover relatively small areas.

Outler walf
Retaining wall placed at the outlet of a culvert,

(Put-siape
Slomng surface of a track W shed water to the down hill side.

Permanent road
A rogd which will be muintained after harvesting is finished,
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Production forests
Forests which are being managed for the production o wouod and other products on a
sustainable basis.

Protected foresfs
Forest areas which are excluded from harvesting for any reason.

Regenerating forests
Forests which have been disturbed and allered from their natural slate bul are growing
back to that natural state

Regenevation
Seedling ol trec species.

Road crawn
Shape of a landing, road or track so thal the center is higher Lhan the cutsides,
allowing water to drain to the sides.

Road off-tracking
When ke rear wheels of a logging truck wander off the road {track ) on sharp curves

Rortation
The planned number of years berween the formation or regencration of 4 crop of rees
and the time when the same crop is felled for final harvest.

Saddie
A low pont on a ndge o spur.

Scarf
Twao cuts o remove 3 wedge usually made to assist directional felling.

Selection harvesting
A harvesting system n which crop trees are removed based on cyele felling entries
that peeur maore frequently than one rotatjon, based on cutting limils ot olher eriteria.

Shifting caltivation

A method of cultivation in which a forest area 15 cleared ol trees, burned to release
mineral nutrients, farmed {or a few vears until the soil becomes o poor ta sustain
crops, &nd then abandoned.

Nhoreline
Limit of high tide, limit of mangrove growth.

Nide cast
Pushing material (o the side, wsually during road or track construclion.
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Side dvain
rain which diverts water from a table drain.

Sight disrance
‘I'he distance along a road ot track that a driver can see other objects {usually atler
vihiclzs)

Séft trap
Hole dug 1o catch sediment in run-off water flowing drains. Logs or rock bars may
also be used.

Skidding
Pulling oo logs from the [lling point o s landing.

Shid prack
Track zlovg which a logis pulled by tractor or other means.

Steategic plan

Long werm plan which provides a broad description and bread details of fulure
hervesting and forest management plans. More than one stratewie plan can be used 1o
allowe alanring across & range of Lme periods.

Stream

A stream 1= watercourse where water may Tow for move than 2 months in mos: years,
The heals are generally characterised by the presence of clean, water-washed stone,
gravel or exposed hedrock materials.

Class 1 stream ¢ width of the stream base 1s more than 20 m

Clags 2 strean | width of the stream base s 10 10 200m

Class 3 stream  © width of the sieam base is less than 10 m

Suscepribifity class
Land classificanon of suscepibiliny to degradation

Sustainihle forest gCment

The process of managing permanent forest land 0 achieve one or more clearly
specilied objectives of management with regard 1w the production of 8 contineous
flowe of desirad forest products and services without undue reduction in its inherent
values and future productivily and withoul ondesimble effect on the physical and
socidl aspeots,

Swamp
Surface water present for gl least 6 months of the year.

Tuble dratn
The drain paraliel m and at the side of a road
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Temporary crossing
A watercourse omssing which will be removed after harvesting

Tree crown
[ eaves and branches which will be remuoved after harvesting,

t
The part of the forest vegetation growing below the forest canopy.

Vedrain
V shape lable dran.

Terge

The parl ol the road construction which is commuous and (Tush with the pavement oo
either side. [t is generally only used by passing vehicles hut may be used for ravel
by track machines.

Fater body
Surface waler ared such as a lake, lagoon or ocean.

Water coirse

Diefined line that receives and conducts a concentrated overland flow for some peried
i most years, Flows may be permanent or penodic. A water course could be a
stream; gully. or a water way, Class categories arc defined in lerms of permancney of
Now, ned material, bed width and side slope.

Wedge
A high mmpact plastic or aluminium {or even hardwood) wedge drven into the back
cul Lo assist directional lelling

Winch rope
Flexible wire rope used to winch Jogs wwards the skidding tractor.

Wirg waft
Side walls provided of a culvert or bridge Lo retan (1] material.
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