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Preface

This guideline was developed with the financial support of the Technical Cooperation Project
“Strengthening Sustainable Natural Resource Management Phase 2” (SNRM2 Project) by the
Japan International Cooperation Agency (JICA) funded and implemented by the Ministry of
Agriculture and Rural Development from 2021 to 2025.

This document provides detailed guidelines for implementing low-impact logging to
Certification Bodies, forest owners and stakeholders for implementating Sustainable Forest
Management and Forest Certification under the Forest Certification System following the
Vietnam Forest Certification System (VFCS).



TABLE OF CONTENTS

1 GENERAL PROVISIONS ...ttt ettt bbbttt b et ne bbbt 1
1.1 Scope and Subjects OF APPHICALION .........cciiiiiiiiee e 1
1.2 Definitions, TErMS ANA ACTONYMS .....couiiiiiitiietirteeeieste sttt ss ettt b et b bbbt bbbt bt e b et nnese e 1

2 PRE-HARVESTING ACTIVITIES .....ciiiitiie ettt st 1
2.1 Long-term and annual harvesting Planning ..........cccoviieieiieieie s sre s 1
N o LYo (T T LT T | o S 2
2.3 Development of harvesting regulations and implementation guidelings...........ccccocvvvvvieeieiecece s 3
2.4 Construction of harvesting SUPPOIT WOTKS.........c.coiiiiiiisecieie ettt sresneens 3
2.5 Construction Of tIMDEE Yard .........coviiiiiiccc ettt st e resreeneenes 5
2.6 Organization of OreSt NArVESTING ......cccviveieicie st et sr e resreeneens 5
2.7 Harvesting operations (cutting, hauling and tranSPOItiNg ..........cccooereiirineienene e 5
2.8 POSt-NArVESTING BCHIVITIES .. .c.eiviiiiiitiiei bbb bbb bbb 5
2.9 MonItoring and EVAIUATION ......c..coviiiiiieiee ettt 5

3  FELLING AND TRANSPORTATION ACTIVITIES ...ttt e 6
BL FRIIING et b R R e bbb bbb bttt e 6
3.2 TIMDEr trANSPOITALION ....c.ueiiieiteiecie ettt bbb b et b ettt s b ettt b bbb b sn s 8
3.3 Loading and unloading tIMDEE ............oiieiii ettt e e eene e 9
TR I - U ST o Yo v Ui o] 9

4 POST-HARVESTING ACTIVITIES ...t 10
4.1 Clearing the forest after NANVESTING .......cvccvv i sre e 10
4.2 Environmental trealMENT....... ..o 10
I o 1 T IV T RSP PRPR 11
A4 ATEAS TOF CAIMIPS ..ottt ettt bt b et b bbbt bbbt e b b e bt e b b e bt e b et ekt b et e bt b rene b 11
4.5 Sanitation requirements for temporary camps and ShEITErS ... 11
4.6 Safety requIremMents FOr WOTKES .......coiiiiiieiece bbbt 12
4.7 Safety requIremMents FOr JEVICES .....c..oiiiiiiii bbbt 12
4.8 Requirements on fire prevention and fIghting..........cooiiieiiiiiii e 12
4.9 Monitoring and EVAIUALION .........c.coiviiieiece et ste et e et e st e teete e steasaesneesnaesreenas 12

REFERENGCES........co ittt bbbt b ek e bbb bbbt b bbb e bt b bt nnens 14

Appendix A: WOOD TRANSPORTATION TECHNICAL SPECIFICATIONS ......cccooviiiiiieiricenieiee, 15
ApPeNndix AL: TraCtor trANSPOIt FOULE .........eeiieiieeie ettt e e te e ste e e st e te e teeteesaesseesreesraesreenas 15
Appendix A2: ANIMAl traNSPOIT FOULES .......eeiviiieiie ettt re e se e te et e e s b e st e te e teeteestesseesreesraesreenas 15

Appendix B: TECHNICAL SPECIFICATIONS FOR FORESTRY AUTO ROAD DESIGN..........c...cccevenne 16
Appendix B1: Classification of fOrestry QUL FOAUS ..........ccoierieiiiieiiie e 16
Appendix B2: Technical specifications for forestry auto road ............c.cooeoiiereiineneiiene e 16
Appendix B.3: Flow-crossing Works, drainage WOTKS ...........ccciiiiriiiiniiieeese e 17

Appendix C: SELECTION OF TYPE OF TRANSPORTATION ....ocoiiiiieieee e 19

Appendix D: ASSESSMENT OF WOOD HARVESTING PROCESS. ..ot 20

Appendix E: FOREST PRODUCTS STATISTICS .......coiiiiieiie ettt 21



NN&PTNT
QLRBV
VFCS

cm

d

D13

ABBREVIATIONS

Agriculture and Rural Development
Sustainable forest management
Vietnam Forest Certivication System
centimeter

Diameter

Diameter at breath height

Hectare

Meter

Square meter

Cubic meter

milimeter



1 GENERAL PROVISIONS
1.1  Scope and subjects of application

This guidelines prescribe low-impact logging techniques from preparation to harvesting,
transportation, post-harvest clearing, construction of harvesting works to meet the requirements
of sustainable forest management (SFM) under the VFCS system.

This guidelines is intended for use by forest owners implementing SFM plan; while
encouraging other forest owners to research and apply.

1.2  Definitions, Terms and Acronyms
1.1.1 Definitions, terms
In this Guidelines, the following terms have the following meanings:

Reduced Impact Logging (RIL) is understood as a series of logging activities from planning to
harvesting and post-harvest operations ensuring low impact on the forest environment and
biodiversity, in order to achieve economic, environmental and social logging efficiency. It is
also one of the requirements of SFM.

Exclusion area is an area of forest that is not subjected to harvesting and has the function of
water sources, landscape and environment protection; biodiversity conservation; protection of
cultural, historical and religious relics; areas of special socio-economic value to the local
population.

River and stream protection area is the area located along rivers, streams and canals that has
been announced to be used for environmental and ecological protection purposes. The River
and stream protection areas are delineated on the map of the completed harvesting plan and
marked on the field. River and stream protection areas should be stated in the contract.

Main transport route is the route marked on the completed harvesting plan map as well as in
the field. This is the way to transport logs from the felling area to the collection yard.

Timber yard is the place where forest products are concentrated in the logging area in order to
be transited from the export stage to the transport stage, the timber yard is usually arranged at
the confluence between the transport route and the transportation route.

Harvesting site is the name of the sub-zone or plot approved in the design and harvest
documents.

Harvested area is the actual harvested area (excluding the exclusion area).

Anti-till tree is a tree that, when cut, does not fall to the ground, but the top of the tree is
intersected other trees.

Stump height is the height from the ground to the highest saw circuit when felling the tree. In
sloping places, the ground is defined at the point where the base of the tree meets the soil along
the slope.

2 PRE-HARVESTING ACTIVITIES

2.1  Long-term and annual harvesting planning

2.1.1 Long-term harvesting plan

The long-term harvesting plan is specified in the approved SFM plan.
2.1.2 Annual harvesting plan



The annual harvesting plan is based on the Long-term harvesting plan identified in the SFM
plan. The annual harvesting plan must be approved by the competent authority and show the
following information:

2.2
2.2.1

Harvesting output (total and by lot)

Description of harvesting time and method
Description of the unit performing the harvesting.
Map showing the description of the harvesting area.
Harvesting design

Determination of exclusion areas

Non-cutting (excluded) areas include: forest areas with high conservation value, along rivers
and streams that need to be protected against erosion and for water sources, and corridors for
animal activities (if any).

2.2.2
[ ]
[

2.2.3

Tree Classification
Mark the trees to be cut, the remainings are spare trees.
Spare trees: rare and precious plants, trees left for sowing.

Measuring the cut trees: determine the name of the tree; Measure the diameter, total and
under-branch height. Trial felling on a plot with average yield to determine the yield
and volume of commercial timber by wood group, tree species and size.

Choose the direction the tree falls

Direct the tree to fall into the gap between the trees, down the slope (if below the transport
route), and vice versa (if above the transport route); conforms to the transport route at an angle
of 45° in the felling direction; natural fall direction should be chosen for trees with an incline
greater than 10°.

2.24
[ ]

2.2.5

2.2.6

Design of the transportation network
Determine the route on the map (1/5,000 to 1/25,000 scale).

Do not design route to the following locations: steep terrain, landslides, swamps,
unstable land areas, forests in need of protection.

Limit cutting through streams, if so, it is necessary to build a stream-crossing work.

The rooute must be able to transport a lot of Wood and used for many years. The route
elements must be within the specified limits. Connection points between routes must be
ensured in timber transportation. The shorter the path, the better.

Design camps, guard stations, signs

Near the harvesting area, transport route, clean water source; non-forested, flat, dry,
well-drained land at least 50 m from the harvesting area.

There should be a sign and a guard at the site to let people know, to avoid accidents
when passing, or affecting the cultivation of ponds, lakes, fields, and downhill of the
logging area.

Design of timber yard system

Identify the timber yard system along the transport route on the topographic map.



2.3
2.3.1

2.3.2

The timber yard is designed on an open ground, outside the boundary of the exclusion
area, in a dry place with a small slope, preferably in the saddle position.

It is convenient to collect timber from the transport route, to concentrate many transport
routes and to be adjacent to the transportation trunk road.

Area under 1000 m2; determine the volume of excavation and backfill: define the
boundaries of the timber yard.

Development of harvesting regulations and implementation guidelines
Harvesting regulations

Regulations on sanitation of temporary accommodation and camps.
Safety for workers (personal protective equipment).

Safety for devices.

Fire protection and prevention.

Guidance training for stakeholders

Besides the harvesting regulations; the completed harvesting plan. Training is needed to guide
the ability to practice RIL for: (1) management staff of the Company, (2) harvesting workers
(road construction, tree cutting), (3) auxiliary staff management responsibility.

The training courses are conducted by experts with deep practical experience in harvesting.
Thereby, the best harvesting techniques will be applied and suitable to natural conditions and
existing machinery and equipment, etc.

2.4
24.1

Construction of harvesting support works
Construction of camps

Clear all vegetation in the camp area, and around the camp area for 10 m, cut down
pested or dead trees, dead branches that can be dangerous to people.

Building drainage ditches, leveling the ground to avoid water stagnation in the camp.
Dig holes to dump scrap and garbage.

Regularly clean the camp, sweep dry branches and fallen leaves.

Construction of transport routes on the lot

Construction of transport routes by tractors:

Build the transport route at the right location and in accordance with the designed
specifications. Make the most of forest products when building works, but do not take
advantage of cutting timber outside the design route.

There is no need for leveling if the horizontal slope of the road is less than the allowable
horizontal slope of the transport equipment.

Construction of transport routes is best in the dry season.

(For specific technical specifications, please refer to Appendix Al)

Construction of transport routes by animal:

- The towing road does not need to be leveled and raked much, is constructed by hand.

- The animal trail must not have tall stumps and branches must be cleared.



- The places where the slope changes must have horizontal drainage ditches.

2.4.3
The forestry auto roads must be completed before the harvesting operation can begin

Cable construction:

Before installing the cable line, it is necessary to carefully study the design of the cable
line to comply.

Use forest trees to make intermediate and upper support pillars.

There must be a team specialized in cable installation and fully equipped with
specialized tools (small winch, pulley system, signal transceiver information system),
auxiliary cable system.

The supporting posts made of standing trees must cut off the tops, pull the tops down
and chop them close to the ground.

Cable laying work must be supported by manual winch, or small machine winch to
avoid damaging seedlings.

Ensure safety for people and equipment during construction and when transporting
timber.

A power cable placed at the bottom or a mobile winch should be chosen to reduce the
work of moving, destroying soil and forest trees.

The winch position should be placed on a flat place, the pulley columns are equal to 40
times the length of the winch drum.

Construction of forestry auto roads

The best construction time is in the dry season.
Only clearing vegetation outside the road by no more than 1 m.

Based on the volume and condition of construction on the route, choose appropriate
construction methods and machines, limiting the harmful impact of construction
machinery on the forest, surrounding environment and water resources in the area.

When constructing the embankment over an area with a horizontal slope greater than
25°, in order for the road to be stable and not slip and fall, especially in the rainy season,
the slope must be tilted to the inside of the slope from 1 to 3% before embankment
begins. When embanking, proceed to compaction layer by layer, layer after layer.

Only use explosive construction method when absolutely necessary such as
encountering solid rock or tree stump that is too big to be routed through.

Do not arrange material production facilities for road construction, petrol and oil supply
stations, do not store fuel, explosives and repair and maintenance stations for
construction machinery in places near water sources and residential areas and camps.

Industrial wastes must be kept in the right places, if necessary, they must be treated by
burying deep in the ground in a place that is unlikely to directly harm water sources and
pollute the living environment of people.

After road construction, wastes falling into water sources, lakes, dams, rivers and
streams must be cleaned up, and the flow cleared.

(The classification of forestry auto roads is referred to in Appendix B1; Specifications for
forestry auto roads refer to Appendix B2)
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2.5

2.6

2.7

Construction of crossing works, drainage works (if any)

Flow-crossing works, drainage works must be constructed last to reduce harmful
impacts on the flow, banks and vegetation in the protection corridor of the stream. It is
possible to use wood with low commercial value but still ensure enough durability for
construction. Support posts and entrances need to be higher than the stream bank

Excavated soil should be removed from stream corridors, lakes, dams or used
immediately for road construction if possible

Construction of timber yard
The wooden yard is built in the right position according to the design.

Clearing all trees and shrubs close to the ground, leveling uneven places, ensuring
drainage and facilitating the loading, unloading and transportation of timber.

Regularly clean up combustible materials in and around the yard.

It is necessary to build a drainage system to avoid swamps and stagnant water.
Organization of forest harvesting

Determination of harvested timber reserves.

Establish selling price and method.

Organize auction and make allocation according to average successful auction price.
Sign a contract with the auction winner and the allocator (buyer).

Harvesting operations (cutting, hauling and transporting

The assigned unit/department will directly perform or contract with contractors. During the
harvesting process, the following contents must be strictly observed:

2.8

2.9

Inspection of occupational safety

Activities: Cutting, transporting, loading and unloading timber must comply with the
correct process, must have signboards for the logging area, ensure labor safety and limit
the impact on the surrounding environment.

Harvesting activities must be carried out according to the records, supervised by the
person (unit/department) assigned.

Make a list of forest products (Buyers make their own according to the form).
Post-harvesting activities

Field treatment, including handling of fallen trees (if any).

Clean up, handle the flow.

Warehouses and campsites.

Timber yard and transportation road damaged.

Environmental treatment (waste from camps, equipment and harvesting sites).
Monitoring and Evaluation

Monitoring in harvesting.

Post- harvesting monitoring and evaluation.



Results of the harvesting process compared with the design documents, the decision to
harvest in terms of location, area, finished output compared with the harvesting design
criteria and technical norms; Quantity and quality of products exist in harvesting.

Monitoring and evaluation results must be immediately notified to the purchaser, to the
forest owner and the remedial results (if any).

3 FELLING AND TRANSPORTATION ACTIVITIES

3.1
3.1.1

3.12

Felling
Preparation before felling

Checking labor protection equipment to ensure worker's safety. Unified warning signals
when trees fall.

Carry out inspection and maintenance of tools before felling, to make sure the tools are
working properly and safely.

Put the sign system at the beginning of the access roads to the harvesting area.

Based on the design, redefine the falling direction of the tree; Deterharvesting factors
affecting the direction of tree fall; Specify the hinge type.

Clearing around the stump, removing obstacles and vines left after forest preparation.

Clearing the way to run when the tree falls, make sure not to get entangled when
running.

Trees with small fenders need to be cut, trees with too big and tall branches must be
trussed.

Cutting tools: Craft tools include double saw, single saw, knife, ax, etc. Motorized tools
include chainsaws and supporting tools including knives, axes, poles, wedges, hammers,
etc. The felling tools need to be strong, sharp, ready to do the job.

Felling

Tree stump height: to save wood, the maximum height of the stump is 1/2 the tree's
diameter. In case of difficult terrain, it is allowed to cut the height of the stump equal to
the diameter of the tree, trees with large fenders are allowed to be cut above the trunk
of the tree.

Open-mouth saw circuit:
The Open-mouth saw circuit is cut at the direction selected for felling.

Depending on the diameter of the tree cut at the open-mouth cut (d), the open-mouth
cutting method is used: small trees d < 20 cm open with one cut; 20 cm < d <50 cm
open their mouth twice to form a triangle; d > 50 cm open mouth with two parallel
strokes.

Depth of open circuit (b) depends on the inclination of the stem, the deviation of the
foliage. For trees with balanced foliage b = (1/4-1/3)d. For trees leaning in the direction
of falling, choose opening depth b = (1/5-1/4)d. The tree is tilted in the opposite
direction to the selected opening direction b = 1/5d using wedges, push rods or pulling
devices to the selected falling direction.

Neck sawing circuit: on the opposite side of the mouth opening and perpendicular to the
trunk, the circuit must be about 1/10d higher than the open-mouth circuit, the depth is



usually far from the deepest point of the open-mouth circuit about 1/10d to allow the
tree to fall safely.

Leave the hinge: For a tree with a natural fall direction that coincides with the specified
falling direction, the hinge is a rectangle, with a width of about 1/10d, if the prescribed
direction of falling tree is different from the natural falling direction. of the tree, the
direction of the falling tree can be adjusted with a trapezoidal hinge, the large bottom of
the hinge is placed towards the fallen tree. In addition, supporting tools such as wedges,
winches (for large trees) and poles (for small trees) can be used.

Treatment of anti-till tree: If there is one, it must be handled immediately before cutting
another tree. Do not cut down a tree holding the anti-till tree to knock it down, but must
use a winch or rope to pull it.

3.1.3 Branch cutting, sectioning
3.1.3.1 Branch cutting

When cutting, do not stand on the trunk, or on the grainy side of the tree. On steep
slopes, the operator must stand above the slope relative to the tree trunk to cut.

Choose the appropriate tools depending on the size of the branches and the volume of
harvested wood. When cutting branches, manual tools such as knives, axes, single saws,
double saws should be used for small tops; gasoline saw should be used for large
branches.

When cutting branches with manual tools, the operator should stand on the same side
as the branch to be cut, conversely if cutting branches with a gasolina saw, the operator
should stand on the other side of the tree opposite the position of the branch to be cut to
take the trunk as a fulcrum, in case you have to stand on the same side as the branch to
be cut, when cutting, you must use your feet as a fulcrum.

Branch cutting is done from the base to the top, cut the ones above the trunk and above
the slope first, then cut the branches at the bottom. Branches with a diameter of <5 cm
are cut from base to tip. Branches with a diameter of >5 cm are cut at right angles to the
trunk and then cut in the direction from the base to the top to avoid stripping of wood
and not affect the quality of the log.

For large trees, when falling, are often located a very high distance from the ground, it
is necessary to lower the height of the foliage so that the trunk falls close to the ground.
Proceed to cut from the outside of the branch to the inside.

In case if the top of the tree is in the open space, the branches below are cut right after
cutting the branches on both sides. If cutting large branches, before cutting branches
that may interfere with the operator's operation must be cleared.

For bent branches, it is necessary to observe the fiber tension of the branches and cut
into two circuits (cut the circuit on the pre-stressed side, cut the circuit on the back
tension side) so as not to tear the wood along and protect the wood. ensure the safety of
the operator.

If during felling, tree tops fall into the flow area, it should be removed immediately,
without affecting the flow and avoiding affecting the vegetation and soil erosion in the
flow area.

Cut the tops at the smallest point required by the product specifications to make the
most of the main product.



In the process of cutting the tops and cuttings, the branches must be thoroughly utilized.

3.1.3.2 Sectioning

3.2
3.2.1

When cutting, do not stand on the trunk, or on the grainy side of the tree.

Trees lying on a slope must be firmly reinforced. When cutting the last circuit, the
operator must stand on the slope.

To prevent wood breakage when cutting logs, it can be done with two saw circuits.
Circuit one cuts the grain of the wood under compression, circuit two cuts the stretch
part.

After cutting the section, it is necessary to remove the fender (if any) to facilitate
transportation and limit soil erosion on the transportation route.

Timber transportation

General requirements

Transport vehicles must follow the opened transport route, not enter the exclusion area.
Prioritize means of pulling piggybacks and half-dragging in transportation.

It is recommended to use a wooden end plate to prevent the wood from ploughing into
the ground, damaging the topsoil.

Equip with full labor protection and ensure safety when transporting.
Transport by specialized crawler tractors

When collecting wood, the operator must choose the appropriate standing position of
the machine so that the wood does not rotate horizontally and damage the seedlings.

Prioritize the method of pulling and gathering timber first to minimize the destruction
of forest land.

Long logs need to be cut short to reduce damage to seedlings when gathering, damaging
roadside trees when entering the roundabout.

When moving on the road, do not let the top of the wooden bundle drag the ground.
When it rains, must stop working.

Transport by cable

The log needs to be cut before transporting.

Using buffalo to collect timber for cable line.

Do not let the log tip drag on the ground when transporting.

Do not let the log fall during transportation.

Cable lines with a distance greater than 1000 m must have intermediate support posts.
Transport by animals

Use a scraper, or a wooden end plate to limit damage to the ground and vegetation.

When transporting timber by animals, a harmonious combination between felling and
transporting is required. Chop from afar first, come closer to the back, cut the top of the
slope first, the bottom of the slope last so that the branches and tops don't hurt animals,
don't get entangled when pulling wood.



3.25

During the working period, the pulling force must be used rationally (towing load,
working time, towing distance), ensuring reasonable care.

Transporting by troughs

Used in harvesting areas with large reserves, high density of wood and only applied where the
terrain has a certain slope, ensuring the ability of the log to plunge.

* Timber poles are only allowed at certain routes at the timber poles.

* Measures are in place to limit soil erosion, before, during and after the wood plunge.

* It is necessary to peel the wood before plunging the wood.

* Do not roll across the tree on the forest ground to avoid damaging the seedlings.

» Use plastic material to minimize impact on the ground.

(Selection of transportation types are refered to in Appendix C)

3.3

3.4
34.1

Loading and unloading timber

Arrange the working positions of the stages in accordance with the designed yard
ground.

Minimize to a minimum the rotation of tractors transported on the yard, especially
crawler tractors.

Timber on the yard must be classified by group and intended use.
Do not leave timber on the yard for more than two months.
Do not work on the timber yard when it rains.

Timber placed on the yard must have millet momentum. Diameter of millet from 20cm
or more.

Do not allow direct sunlight to hit the tops of logs stacked on the pile, causing the wood
to crack.

Garbage and scrap on the yard must be checked and collected in one place, avoiding
rain water from flowing into exclusion zones, restricted areas and flows, dams.

In order to minimize the area for timber stacking, all types of wood must be classified
and stacked separately. The height of manually stacked wood pile is less than 1 m.
Stacking by mechanical means is less than 3 m.

Manual loading is applied in the following conditions: Small timber harvesting, forest
thinning; harvesting volume is small; Cheap labour.

Mechanical loading is applied in the following conditions: The production scale is
relatively large; timber has a large volume.

Transportation
By car

Log trucks are only allowed to carry the specified load for each type of vehicle, both to
save fuel and to prevent the road surface from being damaged.

Vehicles with great traction and overtaking power should only be used in necessary
cases such as when the road is too bad, too muddy to limit the damage to the road surface
caused by wheels.



e The trucks used for transporting timber should be specialized vehicles with full
specialized equipment and technical requirements such as the keel piles must be vertical,
the ropes and chains must be sturdy to ensure the safety of the vehicles. and people in
transit.

e In case the road is too slippery and muddy, it is necessary to equip aid equipment such
as anti-slip winch, anti-slip chain.

e Timber loaded on cars must be properly distributed in terms of load, and must be
carefully loaded to avoid jostling and sliding to the rear of the vehicle while in motion.

e Vehicles transporting and loading and unloading timber must be regularly inspected
before being put into use, and periodically maintained and repaired to ensure the safety
of vehicles and timber during transportation.

e When repairing, fuel and wastes must be collected in designated places, without
affecting and polluting surface water, rivers, streams and groundwater.

3.4.2 By waterways

This form can only be applied in places where there is a river and stream system that meets
transportation requirements. This is a simple type of transportation, low investment for
construction of transportation works, low transportation cost. In the process of applying this
type of transportation, it is necessary to pay attention to:

e Vulnerable to loss during transportation (when transporting by free-floating method).

e Timber soaked in water for a long time is degraded in quality, organic matter from
timber and bark soaked in water reduces oxygen and causes water pollution.

4 POST-HARVESTING ACTIVITIES
4.1  Clearing the forest after harvesting

Immediately after the end of harvesting activities, within 15 days at the latest, the forest must
be cleared with the following contents:

a) Cutting down fallen trees due to logging. Make the most of the products left in the forest.
b) Chop and crush the branches and tops of felled trees.
¢) Repairing regenerated trees that have been damaged during harvesting.

d) Repairing cut stumps of trees with a diameter of less than 20cm (1-sided or 2-sided
bevel cutting).

e) Removing branches and tops that fall into the exclusion zone and in streams and dams.
Clear the flow if buried.

4.2 Environmental treatment

a) Fixing the places of erosion and landslides caused when building roads and operating,
transporting timber or building camps, timber yards, cable winches, and troughs.

b) Treating waste and chemicals from petroleum and daily life by collecting, burying or
incinerating.

c) Clearing the flow, water source affected, blocked, accreted due to soil erosion.
d) Handling of combustible and easily degradable materials that cause pests and diseases.

10



4.3
43.1

4.3.3

4.4

4.5

For the works
Transport route
Chop scraps of small branches and spread them on the road surface.

Repair or add more horizontal drainage ditches (horizontal slope from 1+3°, 45° angle
with road axis).

Flow-crossing works (sluices, temporary bridges) on the transport route must be
removed.

Timber yard

The beams on the timber yard must be removed and used for timber or firewood.
Garbage must be buried.

Take measures to drain the stagnant water on the yard.

Planting trees on the yard.

Forestry auto road

Clean up, tree branches, wood lying in the protection corridor and in the creek and
stream bed so that the flow is clear.

The roadbed before handing over the harvesting area must always be in good condition,
the subsidence areas must be repaired.

Ensure the drainage for the road surface. The horizontal slope must be 1 + 3°.

The side ditch, the top ditch and the horizontal drainage ditch must be in good condition
to conduct water, if damaged, it must be repaired.

The places where the roof of the slope is eroded must be repaired and reinforced.

Flow-crossing works (bridges and culverts) must be kept in good condition, not blocked
by tree branches and soil. The settling pits must be repaired.

Damaged bridges and culverts must be repaired.

Areas for camps

All scraps and wastes must be relocated or treated.

All water stagnation places need to have drainage measures.

Temporary houses must be dismantled, fuel storage places must be cleaned and leveled.
Trees must be planted on these vacant areas.

Do not allow the gutter to flow directly into the stream that is the source of domestic
water.

Sanitation requirements for temporary camps and shelters
Develop rules for living in the camp.

In the campsites, medicine cabinets must be equipped with medicines to treat common
diseases in the forest and in the production process (such as flu, malaria, diarrhea,
bandages, hemostasis...).

Equip with fire prevention and fighting materials and equipment.
Regularly sweep and clear the area around the campsite and spray mosquito repellent.

11



4.6

4.9

f)
9)

h)

f)

Regularly clear the drains to avoid flooding in the campsite.
Toilets must have tight lids that are regularly sprayed with disinfectants.

Garbage cans with lids must be equipped to store daily garbage, then dumped into the
waste and waste dump pits.

Industrial waste and domestic waste are dumped into the specified pit according to the
design and must be filled up before the pit is full 50 cm above the ground.

Safety requirements for workers

Workers on duty must be equipped with necessary protective equipment such as hard
hats, shoes, protective socks, gloves, clothes, and protective clothing in bright colors for
easy identification.

In case of working with tools with noise above 100db, it is necessary to wear earplugs
meeting technical standards.

The machines must be equipped with fire extinguishers.
Each production team must have medicine bags and first aid tools.

Workers must be trained in the techniques they perform and learn occupational safety
rules, first aid training and fire prevention and fighting.

Safety requirements for devices

Tools and machines must be manufactured according to standards and regularly cared
for and maintained, and operated only when in good technical condition.

Machine tools must be used in accordance with the correct capacity and standards in the
design and instructions for use.

Requirements on fire prevention and fighting

There are separate regulations on fire prevention and fighting in fuel storage areas and
machinery and equipment.

Fuel storage areas must have fire ban signs and protective fences. There should be no
flammable materials around.

Fueling can only be carried out at a specified place, away from the source of fire.

Fire-fighting equipment and tools such as fire extinguishers, water tanks, sandboxes,
etc. must be regularly checked and ensured in terms of quantity and quality.

When cooking on dry days, the fire must be avoided to spread to other buildings. After
the cooking is complete, the fire must be extinguished.

The motorized equipment needs to be clean and not to leak fuel.
Monitoring and Evaluation

Monitoring and evaluation is carried out in 3 stages, including: (1) Pre-harvesting monitoring;
(2) Harvesting activity monitoring; and (3) Post-harvesting monitoring and evaluation.

4.9.1 Pre-harvesting monitoring

Pre-harvest monitoring is the implementation of control measures to prevent undue damage
caused by poor overall harvesting planning.

4.9.2 Harvesting activity monitoring
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Harvesting activity monitoring are measures to control activities during harvesting. To ensure
harvesting operations are properly executed and in compliance with the complete harvesting
plan and low impact harvesting guidelines

4.9.3 Post-harvesting monitoring and evaluation

Post-harvesting monitoring and evaluation are controls implemented immediately after field
operations have ceased to assess whether low-impact fishing is indeed in compliance with low-
impact harvesting guidance. or not.

Evaluating the results of the exploitation process in comparison with the design documents,
deciding to exploit in terms of location, area, output, completed compared with the exploitation
design criteria and technical norms. Quantity and quality of products that exist in exploitation
and proposed recommendations.

Evaluation of the implementation of the harvesting process according to Appendix D
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Appendix A: WOOD TRANSPORTATION TECHNICAL SPECIFICATIONS
(Reference)
Appendix Al: Tractor transport route
Table 1. Technical specifications for road design

Technical specifications Index
- Longitudinal slope of the route (i)
+ Dimensional slope with maximum load 1<13%
+ Vertical slope without load 1<18%
- Width of roadbed (B) 2,5-3,5m
- Minimum Curve Radius (Rmin) Rmin > 10m
- Suitable travel distance (L) Lt=500-1500m
- Horizontal slope of pavement (in) in=3-4%

Table 2. Distance between drainage ditches according to slope

Slope Distance between drains (m)/
0-4% Do not apply
5-9% 100
10 -19% 60
20 —24% 20
>25% 15

Appendix A2: Animal transport routes
Table 3. Technical specifications for animal transport routes

Technical target Index
- Maximum longitudinal slope (o) for both loaded and unloaded directions:
+ Uphill length is over 20m a=7°
+ Length uphill is less than 20m o =10°
+ Drag downhill o =15°
- Width of road surface (B) 1,5-2,5m
- The minimum circle radius (R) is usually 2 times the length of the log 5-10m
- Maximum length for each ramp (1) 150m
- Suitable transport distance (L) 300m —500m
- Maximum transport distance for buffalo/ For elephants 400m/ 1.000m
- Horizontal slope of road surface (i) 2°-4°
- Proper angle between drag line and slope 30°-40°
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Appendix B: TECHNICAL SPECIFICATIONS FOR FORESTRY AUTO ROAD DESIGN

(Reference)

Appendix B1: Classification of forestry auto roads

According to TCVN 7025:2002, forestry auto roads are divided into 4 levels, the main criteria
for classifying technical grades are as follows:

Road Transport volume Traffic volume Type of road
level (tons/year) (vehicles/day and
night)
I > 45.000 > 85 Main road
I 20.000 =+ 45.000 40 + 85 Auxiliary trunk road
i 8.000 + 20.000 15+ 40 Main branch road
v < 8.000 <15 Side branch road

e Main road: It is the main transportation route of a forestry economic area. Roads
connecting forestry farms and forestry economic centers with each other and with roads
for cars and vehicles running all year round.

e Auxiliary trunk road: It is the main transportation road of a forest enterprise,
connecting the main branch roads, vehicles run all year round.

e Main branch road: It is a road connecting secondary branch roads with trunk roads.
The car runs all year round, except on rainy days.

e Auxiliary branch road: Itis a road connecting the gathering points of timber and forest
products to the main branch road or trunk roads and vehicles running in the dry season.

Appendix B2: Technical specifications for forestry auto road

o Road level
Technical indicators
I I i v

1. Traffic volume: (vehicle/day, > 85 40 + 85 15 + 40 <15
night)
2. Design speed: (km/h)

Hill area 30 25 20 10

Highland 25 20 15 10
3. Maximum vertical slope: (%)

Hill area 8 9 10 11

Highland 9 10 11 12
4. Number of lanes of traffic 2 1 1 1
5. Sidewalk width without 2x0,5 2x0,5 2x0,75 2x0,75
reinforcement: (m)
6. Road surface width: (m) 2x3 2x3,5 3 3
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L Road level
Technical indicators
I I 11 v
7. Width of roadbed: (m) 7 6,5 4,5 4,5
8. Minimum road radius: (m)
a. Central Highlands and
Southeast region 35 30 o5 15
Hill area
Highland 30 25 20 15
b. Other regions
. 30 25 20 10
Hill area
Highland 25 20 15 10

Note: In complicated terrain conditions, it is possible to downgrade by 1 level but must be
approved by the competent authority.

Appendix B.3: Flow-crossing works, drainage works
B.3.1: Flow-crossing work

B.3.1.1: Bridge: is a type of construction that crosses currents with the circulation of ships and
drifting obstacles. Usually built when meeting grade 1 and 2 streams and high-grade forestry
highways. The flow rate at the bridge construction site is usually greater than 25 m3/s. Bridges
built on forestry highways, depending on the size and grade of the road, can be reinforced
concrete or wooden bridges

B.3.1.2: Crossroads sluice: is the type of work that crosses the flow with the flow < 15m3/s,
the flow without the circulation of boats and drifting obstacles. The culvert is a common road
crossing work on motorways, accounting for 75% of the total number of overpass works on the
road. The sluice is usually designed to shape, so the construction time is fast, but the drainage
capacity is worse than the bridge, usually built when encountering small flows such as grade 3
streams, shallow crevices and trenches

B.3.1.3: Spillway: is a drainage work that is not built in the roadbed but on the surface of the
roadbed, which has both drainage and pavement effects. The spillway is usually built in places
with strong water flow in each period of the rainy season. During that time, the traffic is
temporarily interrupted, the construction cost for this type of work is small, easy to build,
suitable for low-grade forestry roads (grades Ill, V), the volume of wood transported is small.
the vehicle traffic is low.

B.3.1.4: Technical requirements of flow-crossing works

Width of works according to each type Road level
of road grade I T T 1V,
Floating drain aperture 6 m 7 6,5 4,5 4,5
Bridge with aperture > 6 m 4 4 4 4
Overflow road, underground road, overflow 5 5 4,5 4,5
surface

e The road leading to the bridge, the spillway should be designed as a straight line from
the bridge abutment (or from the water edge for traffic on the spillway) back to the
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beginning or the end of the connecting section, at least 10m for grade I roads, Il and 5m
for grade 111 and 1V roads.

e Bridge foundations and culverts must be properly reinforced to ensure stability during
use.

e It is necessary to arrange so that the center of the sluice coincides with the direction of
the stream so that the water will drain quickly and smoothly through the culvert.

e In order for the road on the sluice to be stable and not slide into the flow on both sides
of the sluice, a retaining wall must be built. To drain water through the sewer quickly,
it is necessary to create a slope for the culvert of > 3%.

B.3.2: Drainage works

B.3.2.1: Horizontal drainage works

* Grade I, II roads for construction of all kinds of permanent works.
* Grade III road construction of semi-permanent works.

* Grade IV road for construction of temporary works.

B.3.2.2: Vertical groove

e On the soil foundation: There is a trapezoidal cross-section, the bottom is 0.4m wide,
0.4m deep, the slope of the slope is at the shoulder of the road 1:1, the side of the cliff
follows the slope of the slope.

On the rock foundation: The longitudinal trench is triangular in shape, 0.4m deep, the
slope of the slope is 1:2 on the shoulder of the road, the side of the cliff follows the slope
of the excavation.

Slope slope along the specified as follows.
- Minimum slope 0.3%
- Maximum slope 12%

The maximum length of the vertical trench 300m beyond this length must be designed
to drain water across the road.

Water draining from mountain slopes and longitudinal trenches to bridges, culverts, and
collecting pits must be stable without erosion or landslides of the roadbed.

The shoulder of the road must be at least 0.5m higher than the water level in front of the
work and 0.5m higher than the top of the overflow sluice for the non-pressurized flow
mode, 1m for the semi-pressure and pressurized flow regimes.

18



Appendix C: SELECTION OF TYPE OF TRANSPORTATION
(Reference)
C.1: Transporting timber by special-purpose crawler tractors
« The volume of logging is large, the timber harvested has a large diameter.
» Allowable terrain slope < 22°.
« Optimal average travel distance < 700m.

When using a crawler tractor, it is necessary to take technical measures to reduce soil erosion
and damage to seedlings.

C.2: Transporting timber by cable
* Where the slope is high, other vehicles cannot use it. Slope greater than 25°.
* Where wet soil is poorly loaded, other transport equipment cannot enter.
» Using cables as transport equipment with the least impact on the environment.

To increase the efficiency of using the cable line, it is necessary to mechanize the installation
and use equipment to collect wood for the cable line.

C.3: Transporting timber by animals

» The terrain is complicated, the wood is scattered when applying the method of cutting,
cutting, and thinning.

« Transport distance is less than 400m for buffalo, less than 1000m for elephant.
* Wood size is not too big, too small.
+ Short timber transportation.

When using animal transport, measures should be taken to improve the pulling ability of
animals.

C.4: Transporting timber by troughs
e Small volume of timber harvested.
e Small timber exploitation, salvaged timber, firewood.

e Limited investment capacity; cheap labour
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Appendix D: ASSESSMENT OF WOOD HARVESTING PROCESS

(Reference)

Activities

Quantily
(Yes/No)/

Evaluate

Pass Failed

Harvesting planning
- Long-term plan
- Annual plan

Prepare to harvest

- Handover of documents and field
- Prepare the harvesting area

+ Forest valley

+ Making a timber yard

+ Making and repairing roads

+ Choose the direction the tree falls
+ Clear the way around

+ Safety at work

Harvesting

- The harvesting site has the correct approved
design documents

- Trees cut with tree marks and cards
- Cutting technique
- Technique of cutting branches and segments

Securing exclusion zones, buffer zones and
environmental impacts

Transporting and transporting timber

Post-harvesting activities

Hygiene, occupational safety, fire prevention
and fighting

Conclusion, evaluation, recommendations and
handling
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Appendix E: FOREST PRODUCTS STATISTICS
(Reference)

SOCIALIST REPUBLIC OF VIETNAM
Independence - Freedom - Happiness

FOREST PRODUCTS LIST
Number: ......[.......
General information:
Name of the owner of the forest Product ............cccoooiii e e

Business registration certificate/business code (FOr enterprises)........cccoevervrienenenenienieeieeneens

Origin Of TOreSt PrOUUCTS: ...cveeiiiieeeee et bbbt

Enclosed invoice number (if any) .......c.cccoeveviviieine i, date ......... month ........ five...coooenn
Means of transport (if any): Number plate ...........c.ccoovviiienennn, / vehicle number: ..........ccccce..
Shipping time: ............ days; from date......month .....year........... to date......month .....year.........
DEPAITUIE: ... e DeStiNatioNn..........ccccevvreeieiene s
ID | Lot name Wood names Reserves (m?) Note

according to

) Wood Firewood Other
tree species

Total

ORGANIZATIONS/PERSONS MAKING
FOREST PRODUCTS LIST

(Sign, write full name, seal for organizations;
Sign with full name for individuals)
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