ROYAL GOVERNMENT OF BHUTAN
\ MINISTRY OFAGRICULTURE AND FORESTS
.. DEPARTMENT OF FORESTS AND PARK SERVICES
DIVISIONAL FOREST OFFICE, MONGAR

"45

FOREST MANAGEMENT PLAN FOR KORILLA FOREST
MANAGEMENT UNIT, MONGAR DZONGKHAG

PLAN PERIOD: IST NOVEMBER 2016 TO 31ST OCTOBER 2026

Tashi Wangdi
Sr. Forest Ranger
Mongar Forest Divisional Office



FOREST MANAGEMENT PLAN FOR KORILLA FMU 2016-2026

AUTHORITY FOR PREPARATION, REVISION AND APPROVAL

This Plan is valid for the period of 10 years from 1" November, 2016 to 31% Octobet, 2026,

AUTHORITY FOR PREPARATION, REVIEW AND APPROV
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National Environment Commission
Royal Government of Bhutan
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™

NECSES/Dzo-Mongar/34492017/ ¢ June 20, 2017
Environmental Clearance

In accordance with Section 34.1 of the Environmental Assessment Act 2000 and Section 34
of the Water Act 2011, this Environmental Clearance (EC) s bereby lssued 10 Director,
Department of Forests and Park Services, Thimphu for operation of Third Forest
Management Unat (FMU) Plan (2016-2026) of Korilla FMU under Mongar Dzongkhag with
the following terms and conditions:

I.  General

e holder shall: '

I. comply with provisions of the Natiomal Environment Protection Act 2007,
Environmental Assessment Act 2000 and its Regulation 2016, Waste Prevention &
Management Act of Bhutan 2009 and its Regulation 2016, and The Water Act of
Bhutga 2011 and its Regulation 2014;

2 ensure that activity is in line with Initial Environmental Examination report submitted
for EC;

§.  ensure that local communitics, propertics and any religious, cultursl, histone and
ecologically important sites are not adversely affected by the activity:

4. restore the damage of any public or private properties caused by the activity,

5.  inform NECS and sy other relevant suthoritics of any unantivipated or wnforeseen
chance-find of any precious metals or minerals or articles, that have economic, cultural,
religious, archeological, andlor ecological importance; and

6. ercct a signboard at the take-off point of the main entry of the FMU stating the name of
the FMU and contact address.

Il.  Environmental standards
I'he bolder shall comply with the existing Environmental Standards.

L Import and use of secondhand equipment
The bholder shall ensure that import and use secondhand equipment and machineries are

strictly prohibited.

IV Water use and management

The holder shall:

. ensure that sctivity does not disrupt the water flow and pollute the water bodies; and

2. ensure that 30 meter or 100 feet buffer is maintained from the water resowrces at all
mes.
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V. Waste prevention and management

The bolder shall:

I manage wastes generated from the activity (FMU site, lsbour camps, offices etc.) with
the application of 4R (Reduce, Reuse, Recycle, Responsibility) principle and other
environmentally friendly methods of waste management; and

2. ensure that import and use of hazardous wastes are strictly prohibited.

VL. Management of excavated materials and run-off
The holder shall put appropriate measures to avoid erosion and landslides.

VIL Implementation plan

The holder shall prepare a detailed implementation plan focusing on the implementation of
terms and conditions of this EC and submit to NECS within three (03) months from the date
of issue of this EC,

VIIL. Monitoring and reporting

The holder shall:

1. ensure that the effective day-to-day monitoring of the EC terms and conditions are
carried out by the environmental unit or designated environment focal person; and

2. mantain proper records on wastes generated and its management, stating types of
wastes, quantities and characteristic and submit to NECS annually.

IX. Renewal and modification

[he holder shall:

| ensure that renewal of this EC is processed at least three (03) months prior to its expiry
along with a copy EC and a report on the implementation of its terms and conditions,
and

obtain prior approval from NECS for wsny meodificaion to the existing
proposal/application

)

Reservation

I.  The NECS may stop the activity or impose additional terms and conditions, as may be
deemed necessary; and

2. The EC shall be subject to periodic review and modifications as per Article 25 of the
EA Act 2000, without any lability on the part of the Royal Government.

The holder may adopt best practices in executing these terms and conditions to avoid adverse
environmental impacts.

Failure to comply with any of the above terms and conditions shall constitute an offence
and the proponent shall be liable in accordance to the Environmental Assessment Act
2000 and/or existing environmental laws. 1

)
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Validity:
This EC is issued with valid from June 21, 2017 until June 20, 2022 for the operation of

Third FMU plan (2016-2026) of Korilla FMU only.

#
(Si caf)
ry
/
N4
irector
Department of Forests and Park Services :
Ministry of Agriculture and Forests
Thimphu
Copy to:

1. Dasho Dzongdag, Dzongkhag Administration, Mongar for kind information.

2. Chief Environment Officer, Compliance Monitoring Division, NECS for information.
3. Environment Officer, Dzongkhag Administration, Mongar for necessary action.

4. Guard file, Dzo-Mongar, ESD, NECS for record.
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AAC Annual Allowable Cut
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DzFO Dzongkhag Forest Officer

EIA Environmental Impact Assessment
FMP Forest Management Plan

FMU Forest Management Unit

FMCB Forest Management Code of Bhutan
FRMD Forest Resources Management Division
GIS Geographic Information System

Ha Hectare

km Kilometer

m Meter

m’ Cubic Meter

masl Meter Above Sea Level

MC Mixed Conifer

mm Millimeter

MoAF Ministry of Agriculture and Forests
NRDCL Natural Resources Development Corporation Limited
NTFP Non-Timber Forest Products

Nu Ngultrum

NWFP Non-Wood Forest Products

PFM Participatory Forest Management
PRA Participatory Rural Appraisal

RGoB Royal Government of Bhutan

RM Regional Manager

RNR Renewable Natural Resources

RRA Rapid Rural Appraisal

sp(p) Species (plural)

UIC Unit-In-Charge

UM Umit Manager

WC Working Circle

WWMP Wing Watershed Management Project
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EXECUTIVE SUMMARY

This 1s the third Plan for Korila FMU. The Plan structure is as per the guidelines reflected in
the Forest Management Code of Bhutan. It comprises of three parts:

PART | GENERAL DESCRIPTION AND THE CURRENT SITUATION
PART 2 FUTURE MANAGEMENT
PART 3 IMPLEMEMTATION OF THE PLAN

PART 1 GENERAL DESCRIPTION AND THE CURRENT SITUATION

» Korila Forest Management Unit (KFMU) is located in Mongar Dzongkhag. It is

situated within 91914' North 10 9125 North longitude and 27°13° East to 27925
East latitude. The altitude ranges from 600 m to 3240 masl. The FMU became
operational in 1995, The total Area of KFMU 15 13,137 ha.

"f

Warm broadleaved forest comprises mixture of evergreen and deciduous broad
leaved tree species. The predominant species are Castanopsis indica,
Macaranga pustulata, Schima wallichii, ete.

Y

Cool broadleaved forest comprises the evergreen oak forests and the wetter
part contains mixed forests. The species found in this forest type are
Castanopsis or oak in the drier part and Acer cambelli, Betula alnoides,
Symplocas, dryophila, Exbucklandia populalnea, Lindera neesiania, cte,

» Chir pine forest occurs in the deeper valleys of low altitude. These valleys
receive heavy shower during the monsoon season and go through very long
dry season. The long dry season exposes the area for fire hazards.

‘-‘

The AAC of the last Management Plan have been set at 4000 m3, including the
AAC for local use. Asper the data collected from Korila Forest Unit Office
at Ngatshang, the average commercial volume harvested for the last ninc years is
19123.44 m* and rural volume is 28692.51 m* in Standing Volume. This shows that

3

commercial extraction is undercut by 4726.56 m™ of total AAC of nine years and rural

extraction exceeded by 16542.51 m3 .

»  Atotal of 15.11 km of forest road have been constructed in FMU during the last two
Plans® period. During the first and second plan period 9.71 km and 540 km
respectively. The road network has benefited the local people of Korilla, Pangtog,
Ngatshang, Yadi and Chaskar,
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PART 2 FUTURE MANAGEMENT

# The overall Goal of the Management Plan is 10:

Manage the forest on the muitiple use sustainable yield basis for the production of
timber, firewood and other forest products; and for watershed and environment
protection.

The Korila FMU has been organized into four Working Circles viz. Protection,
Production and Non-production for the smooth implementation of the Plan.

‘,"

Production Working Circle have been divided into three Management Working
Circles; Production areas for commercial timber harvesting, Limited
production areas for mass timber harvesting mainly for local use and
Gangola Watershed for very limited harvesting for rural needs from
Gangola Watershed Area. This allows different areas to be managed and evaluated
separately.

» Management based on Forest Functions

Management based on different forest functions will also be adopted as per the
prescriptions in the Plan, Following forest functions and the management options with
restrictions have been described in detail.

SC Soil Conservation

SP Soil Protection

W Water and Watershed Conservario
WRR Riparian Reserve Protection

WSh Watershed Conservation

WLS Local Water Supply Protection
Socl. Social {Local Use Only)

SocRS Religious Site Protection

RB Road Buffer

To facilitate better organisation of management activities during the implementation
of the Plan and better field orientation within the FMU, the area has been sub-divided
into Blocks and Compartments.
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7  AAC for Management Working Circles in Standing Volume

: Net . RME Actual
Siratum operabl Rotatio standing AAC AAC Clear cut

(Working n e S
¢ area volume (m'fyr) (m'/yr
Areas) t ]

(years) 3y
(ha) {m*/ha) )
199906 | 110 53.34 (11438 | 1100 20.62

Equivale
nt (Ha)

Commercia
| Production
area

(broadleaf
forest)

Local Use only . .
Broadleaf & | 497409 | 110 53.34 277295 | 2700 46.86
Conifer
Forest ,
TOTAL | 6973.15 3800 | 67.48

Based on the inventory data and net operable forest area available, the AAC has
been fixed at 3.800 m3 in Standing Volume per year.

# Allocation of AAC

Standing Volume (m”) Allotment

Local users (Local villagers and the general
2700 :

public).
1100 NRDCL for commercial use

» Silvicultural Systems

The prescribed Silvicultural System for the commercial harvesting is the Group
Selection System with artificial regeneration. Group openings will be created in the
stand allowing optimum gquantity of hght to reach the forest floor and creating
conductive micro chimatic conditions for seed germination and establishment of
seedlings. Critena for opening the groups and laying out annual coupes are given in
detail in the Plan.

For Local Use Only for rural marking Single Tree Selection System will be
applied.

» Environmental Assessment

A team from DFO Mongar in consultation with NRDCL carmried out detailed EIA and
its findings are incorporated in preparing the Forest Management Plan. Checklist of
Environmental Parameters for Forestry projects as per NEC guidelines and Forest
Management Code of Bhutan has been followed and the following activities have been
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taken into consideration in this Management Plan.
e MU Planning & Zoning

e Road Construction and mamntenance

e Harvesting and Extraction

e Regeneration and Post-harvesting treatment
e Riparian Zone protection

¢ Biodiversity Conservation within the FMU
e Local use forest area

PART 3 IMPLEMENTATION OF THE PLAN

‘,’.

‘/

The CFO, Mongar assisted by UIC and other support staff will be the
implementing agency. Determination of cutting cycles, annual coupes,
harvesting, reforestation, road construction etc. will be done as per
preseriptions i this Plan. Annual planning will be facilitated through
Operational Planning. Record Keeping and Monitoring will be done by the
CFO on annual basis as per format. FRMD will evaluate at an interval of §
years.

FMU Level Management Committee chaired by the CFO, Mongar has
been established to assist in objective setting and ensuring the smooth
implementation of the Plan. The committee comprises of the stakeholders of
the FMU and cach member has equal say in the recommendation for
management and implementation of the FMU. Planned activities to achieve
the FMU objectives will be discussed in the FMU Level Management
committees.

Unforeseen circumstances may warrant deviations from Plan prescriptions
and in such an cvent the CFO Mongar must obtain prior written approval from
the Head of the Department. The reasons for the deviations must be fully
justified by the CFO in this respect and such approved deviations entered into
the Management Plan during the next scheduled revision.

Actions required by the FMU Plan Responsibility

The CFO Mongar, as the senior territorial officer will be CFO
responsible for the implementation of this Management
Plan, assisted by the Unit-In-charge and staft.

A FMU sub<ommittee of the Divisional Management CFO
Committee, chaired by the CFO, will be established to

ensure the smooth implementation of the Management
Plan.




FOREST MANAGEMENT PLAN FOR KORILLA FMU 2016-2026

Actions required by the FMU Plan

Responsibility

The CFO and UIC will ensure that only the silvicultural
systems described for each working circle are used for
that working circle, and they are implemented
thoroughly and corrcctly.

CFO & FMU
uIC

The Head, FRMD, will ensure that the Plan is reviewed
five years afler implementation (mid-term review), and
at the end of the plan period (end-of-term review)

Head, FRMD

The CFO will ensure that monitoring is carried out on an
annual basis according 1o the guidelines issued by
FRMD

CFO

The Head FRMD will ensure that evaluation is carried
out at five year intervals, based on the information
collected by annual monitoring and other necessary

Head, FRMD

mformation.

Ll PV ST A e
al ;

A bi-annual Operational Plan will be prepared by the CFO
CFO to facilitate RM, NRDCL
the timely implementation of this Management Plan, and

completed and submitted to FRMD by 2™ October every

year, before the start of operating vear.

The budget in the operational plan should be jointly CFO
developed by the CFO and RM. NRDCL and agreed by RM, NRDCL
both.

The UIC will determine the location and extent of cable FMU UIC
lines in the Compartment to be harvested annually, in

consultation with NRDCL staff, as prescribed in the

Operational Plan.

The CFO and the RM, NRDCL will cooperate and CFO
coordinate to ensure that the logging operation and log RM, NRDCL
out turn are conducted smoothly and in accordance with

local and other demands.

The FMU UIC will ensure that stocking regeneration FMU UIC
surveys arc conducted as and when required.

Enrichment planting, if necessary, will be carried out by NRDCL RM
NRDCL.

Fencing or other action to protect regeneration will be NRDCL RM

carried out by NRDCL, in consultation with the FMU
UIC.
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Actions required by the FMU Plan Responsibility

The FMU UIC wall inspect the coupes when harvesting EMU UIC
is completed and will issue & Coupe Clearance Certificate

only if all aspects of the operation are satisfactory.,

Road survey, design and construction will be carried out NRDCL
by NRDCL.

NRDCL road engincers must follow acceptable NRDCL staff

standards. designs. estimates and provide supervision
during construction to ensure that the standards are met,

Regular inspection will be conducted by the FMU staff FMU staft
to detect and report any pest and disease outbreaks to
enable earliest possible remedial or preventive measures
to be initiated,

Records of all trees marked and issued for local use or FMU UIC
for conversion within the forest, by Blocks and
Compartments will be maintained by the Unit staff and
furnished monthly to the CFO Mongar.

Timber and non-wood products, including fuelwood, FMU UIC, via

Daphne bark, and bamboo, can be allotted to bonafide Om;:’;:’m‘
local villagers.
CFO

The views of stakcholder groups will be incorporated
into the operational plans through the inclusion of
stakeholder representatives on the FMU sub-commitiee
of the Divisional Management Committee.
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GENERAL DESCRIPTION AND THE CURRENT SITUATION




GENERAL DESCRIPTION AND THE CURRENT SITUATION

1. LOCATION. BACKGROUND, AREA AND STATUS

1.1 Location of Korila FMU

The Korilla FMU is about 13,137 hain total area It 15 located in the Mongar Dzongkhag
within 91°14" North to 917 25" North Longitude and 27" 137 East to 27" 25” East Latitude. The
altitude ranges from 600-3240 m above mean sea level. Korilla FMU does not lie i any of
the Protected Area Systems. The FMU comprises mainly State Reserved Forests.

The historical background was mostly obtained through semi-structured mterviews and
informal talks with the elderly and key residents of the FMU and examining previous records.

Prior to creation of the Forestry Department and even after its inception in the mid-1950s,
people within the unit had unlimited access to the forest and there was uncontrolled harvesting
of timber and fucl wood. However, this did not atfect much on the growing stock or forest
cover since the demand was too low and the removal was insignificant, Management plan
was written for the unit and has been worked for last twenty vears. Intensive logging has
taken place in the cast of Korilla pass on either side of the highway and also in Chompa and
Gongla block. The Silvicultural system adopted was selective felling and most of the valuable
species were creamed out during these operation,

It was found that in the 1980s, the recorded annual removal of fuel wood and timber was
about 25,000 m3 and 2000 m3 respectively.

1.2 Area statement

The following table and figure gives the detail land use types of the FMU, These figures are
obtained from the LUPP land use map after ground truthing.

Table I: Area Statement by Land use

Religious Sites 3283
Road buffers 1184.39
Soil protection 241478
Riparian Reserve 556
Private/Cultivated Land 1482.08
Broadleaf Forests 5515.92
Conifer Forests 1407
Others 544
Total 13137
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1.3 Forest Condition

The Korilla FMU 1s mostly cool Broadleaved Temperate Forests. The small patches of Chir
Pine forests are scattered throughout the FMU. Though the FMU was not under pressure
from timber production, the cattle pressure was very high that refrained the area from
restocking to its natural form. It was basically hard in geting the valuable species in place for
the future sustaiability.

Since regencration is a major problem in the broadleaved forests, intensive artificial
regencration will be adopted with frequent monitoring and better financial supports from
the NRDCL. These areas will be regenerated with local viable species from the nursery
maintained by the NRDCL. Any possible ways to bring back the forests into greenery is of
utmost importance for the implementing agencies and DoFPS at large.

1.4 Legal Status
1.4.1 Ownership

The Forest and Nature Conservation Act 1995, defines forests as “ any land and water
body. whether or not under wvegetative cover, in which no person has acquired a
permanent and transferable rights of uses and occupancy, whether such land is located inside
or outside the forest boundary pillars, and includes land registered in a person’s name as
tsamdo (grazing land) or sokshing (wood lot for collection of leaf liner)”. All such areas are
considered as Government Reserved Forest and entire Korilla FMU falls within this category
of reserved forest, except for the cultivation land, which 1s private.

1.4.2 Rights and Privileges

The Rights and Privileges of the local communities, with regard to the use of forest are as per
the Forest and Nature Conservation Act of 1995 and National Forest Policy of 1994, The
Forest Act permits grazing and collection of firewood, fodder and leal mould for domestic
use, either free or on payment of royalty. Fire wood collection is permitted only from dead
and fallen trees. Timber trees are issued for bonafide domestic use, after the
recommendation from the Dzongkhag concern and royalty has been paid. Hunting is totally
prohibited within the Forest,

1.4.3 Grazing Rights

The entire accessible forest land of Korilla FMU is grazed by catile from the villages of
Mongar, Chaskhar and Ngatsang Geogs. The Forest and Nature Conservation Act 1995
gives authority to the DoFPS to regulate and restrict grazing anywhere in the country to
prevent environmental damage.

1.4.4 Water Rights

The local population has the traditional rights to use water from the strecams and rivers for
their domestic purposes, such as home consumption, watering hivestock and irngation of
crops. The Kurichu and Sherichu are the main source of water, besides numerous small
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streams and creeks within the Korilla FMU.

1,54 Historical Monuments and Monasteries

Within  the Korilla FMU  there  arc
numerous gneys, goenpas  and lhakbangs.
All these monuments encountered during
the visit are provided a buffer of 100 m
| around within the FMU. Recently, in 2006
— Konlla Chorten was constructed along the

L. M0 | national highway and consecrated by
| | esteemed religious leaders. The Chorten is
a popular site for visitors.

Figure 1: Korilla Chorten

2. PERMANENT SITE FACTORS
2.1 Topography and Slope

The Korilla FMU is in gencral moderate o steeply sloping and mountainous with
deeply incised valleys running mainly north-south. Elevation ranges from 600 m close to
Sherichu in the South- East to 3240 m in the North-West of the unit. The terrain is
dissected by many small streams, which flow mainly from north- south. Most of these
streams are seasonal, coming into life only in the rainy seasons. All the streams in the FMU
drain into main rivers; Kurichu and Sherichu,

2.2 Aspect
The general terrain within the FMU is relatively gentle compared to other regions of

Bhutan. The valleys are not very deep and are U-shaped with lower slopes and flatter
arcas under cultivation,

Approximately 70-80% of the area faces North-South direction and remaining 20-30%
faces East West direction. The unit is cool during winder and moist and warm during
summer.

Figure 2: Slope Classification of KFMU
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The slope classification was done using 30 m resolution ASTER DEM of Bhutan, Surface
analysis was carried out and slopes were reclassified as per Forest Management Code of
Bhutan (FMCB, 2004),

2.2 Climate

There is a meteorological station within the Korilla FMU. The weather station is at Yadhi,
which is right inside the Korilla FMU, but the data on climatic condition for last nine was not
available. The following climatic conditions data on temperature and rainfall are from
Department of Hydro-Met Services, Ministry of Economic Affairs,

2.2.1 Temperature

Figure 3: Average Annual Temperature for 10 Years

2.2.2 Precipitation:

Figure 4: Average Annual Rainfall for 10 Years
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2.3 Geology and Soil

The Daling Formation (Samchi/'Shumar) of Pre-Cambrian age cover the rock types found
in the KFMU. The rock unit consists of:

Quartzite Unit: Massive Quartzites, interbedded minor phyllites, basic silis.
e Phyllitic Unit: Senicite-chlorite phyllitic with copper mineralization, grey phylliutes,
calcite quartzites and basic silts.

The indication of the parent materials are that the soils are of reasonable quality and will
not be a hindrance 1o sustainable harvest of wood and reforestation.

2.4 Hydrology

The Korilla FMU is the watershed for Kurichu and Sherichu, which lies within the
sub- catchment, of the main Kurichu and Drangme catchment respectively, There are
several sub watershed, the most important ones are those of the Guda stream, Yakpugang
stream and many numerous streams, which serve as the source of water for the livestock
and the settlements. All the waters from the Korilla FMU finally drain into Manas m the
south.

3. VARIABLE SITE FACTORS
3.1 Population and Demography

Mongar Dzongkhag consists of seventeen Geogs of which three Geogs namely Mongar,
Chaskar and Ngatshang fall within Korilla FMU with a total population of about 9,339,
The livestock and their products are one of the main sources of income for the inhabitants
of these Geogs. There are about 1486 households inside the Korilla FMU and the
average number of person per household is about 8.3. However, increased urbanisation
and developmental activines is taking place in Mongar town, resulting in unprecedented
population  growth including business immigrants, The Geog wise distribution of
households and their population are as follows:
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Figure 5: Geog's Demography

3.2 Farming and Agriculture

Summer crops are maize, paddy and vegetables. Potato, wheat and some vegetables are
grown during the winter.

Few fruit trees are grown for their consumption, but one would find orange plantation for
commercial purposes,

The people living in the valley are subsistence farmers, Their main source of income is from
agriculture and livestock and their products. However, cash is becoming more important for
the villagers for paying school fees, farm implements, and to buy food items from the local
markets. People eam their cash income by selling livestock products, vegetables and few
horticultural items.

3.3 Traditional Use of Forests

All the tmber requirements for the communities in an around the Korilla FMU meet their
requirements from the FMU, Since, the FMU is operating in the area harvesting at larger
quantity has taken place.

There are many fsamdos within the Korilla FMU, Grazing is going to be one of the main
pressures in the KFMU. Local cattle graze during the summer months and added upon it from
the migratory herds during the winter months. It is estimated that population of cattle equal to
6880 are there within the FMU, besides sheep, goats, horses, etc.
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3.4 Grazing

Figure 6: Livestock Population

There are many tsamdos within the Korilla FMU, Grazing is going to be one the main
pressures in the Konlla FMU. Local cattle graze during the summer months and added upon
it from the migratory herds during the winter months. It is estimated that around 6880 cattle
within the FMU, besides sheep. goats. horses, etc. Uncontrolled

grazing has led to poor regeneration in the operated arcas.

Livestock is one of the main sources of income for the Geogs in the Korilla FMU. Although
grazing has been continuing for generations and is considered as traditional rights, it would
be difficult if hittle restriction 1s not imposed, at least within the FMU in order to bring back
the vegetation after the NRDCL’s harvesting. Of course, all these hivestock do not graze
throughout the year in the unit. Some are migratory between the neighbouring Geogs. The
cattle population in the three Geogs are as follows:

3.5 Forest Fires

Fire is not a regular phenomenon within the Management Unit. However, the upper portion
of the FMU does atract extra vigilance due to occurrence of conifer species. Fire has been
observed as one of the main problem in other areas especially during the dry months in
conifer regions.
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Figure 7: Forest fire outbreak in Chaskar and Ngatshang Geog

3.6 Pest and Diseases

Pest and Diseases in reality are always present in any type of forests. But its presence
has not become significant due to its level of injury to the forest. The Keorilla FMU being
mixed broad leaf is present with numerous insects and fungus, which are the main sources
of injury to the forest health. As such there is no record of pests and discases affecting
the health of the forest above the economic mjury level. Mistleloe in Chirpine is very
common along the Chaskar road.

3.7 Non-Wood Forest Products (NWFPs)

NWFP 1s assumed as one of the main resources for the rural communites. KFMU, 15
richly stocked with numerous forest products. The most important ones are canes. bamboo,
mushrooms and wild vegetables.

The use of medicinal plants in Bhutan has been an age old practice and is recognised
by the

RGoB. Water from the catchment is used by the local population, cow herders and their
cattle.
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NWEFPs in the Korilla FMU, (Mongar).

Table 2: Wild Vegetables
01 Cantharelluy Sisi shamu Entire Mushroom
02 Diplazium  Nakey Tender parts Fern
03 Elatostema Pt Entire
linealatum
04 Girardinia 7ocha Flower. bud and voung leaves. Rope
diversifolia [Bark used to make fine rope|
05 Laportea . Fllso“;‘cr, bgd an:aiou:.lg leaves. Rope.
terminalis [Bark used to make fine rops, fodder
leaves are used as fodder|
06 | Musasp. Re-ngala Flower buds [Fruit cdible] Vegetable
07 Cane. craft
Plectocomia >
h‘.’m [ayana Pa-tsh:l Youn& ShOO' “rcav].ng
material
08 |» chu Entire Mushroom
hamu
Table 3: Wild Potatoes
01 Dioscorea Rekay / ban- | Tuber edible [Leaves are used Tealeaf
helophyila tarul to make 1ea leaf]
02 Dioscorea Maka / geetha | Tuber edible boiling with ash
hulbifera
03 Dioscorca Chakay / Tuber edible
pentaphylia bhaegur
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Table 4: Wild Fruits

01 Castanopsis Sokey, Nut edible, leaves are used as Fodder,
iribuloides musuray katus | fodder, buds & young leaves are | wealeal
02 Elaeagnus Bji Fruit edible
03 Ficus sp. Kushing, kutse| Frunt edible, leaves use as fodder | Fodder
04 Ficus prostata | Omise Fruit edible
05 | Juglans regia | Ta-shing Nut edible, bark vields black dye | Medicina
also has some medicinal valuce | value,
dye
06 Morus alba Kimbu (sanu) | Fruit edible. Juice extract from root| Medicina
is best medicine to | value &
cure jaundice and for deworming. fodder
Leaves used as fodder.
07 Rhus chinensis | Bhakimlo Fruit edible sour in taste.[ Frunt Medicina
used in treatment of dysentery,,. | 1 value
Flora of Bhutan Vol. 2 Part
Iby A J. C. Grierson & D. G. Long|
1991]
08 Rubus Tshema-tshelu | Fruit edible. root has medicinal Medicina
ellipticus value to prevent diarrhoea 1 value

Table 5: Medicinal Plants

02

Artemisia sp.

Khempa

The dried immature leaves,
flowers' heads are used for
expulsion of worms from the
stomach. Also useful in fevers &
dropsy and also as a stimulant,

Found as
weed

Cassia tora

Tapre

Leaves paste is an effective
remedy for ringworm (A.J.C.
Grierson & D.G.Long, 1987)

Found as
weed

05

Centella
asiatica

Tapre jhar

Entire part is said to have
ficinal val
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06 | Ficuy Khanew Figs used in treatment of Fig
semicordata leprosy...(Flora of Bhutan Vol.1 | edible
Part 1 by A.J.C. Grierson & D.G.
Long 1983)
07 |Juglans regia | Ta-shing Bark has some medicinal value

08 | Morus alba Kimbu (sanu) | Juice extract from root is best | Found
medicine to cure jaundice and for | rare
deworming.

09 | Rhus chinensis | Bhakimlo Fruit used in treatment of
dysentery... Flora of Bhutan Vol.
2 Part Iby A. J. C. Grierson & D.

G. Long 1991
10 | Rubia Majito, tshoe | Entire Has
cordifolia med1-
cinal
value 1w
relief
body-
pain
11 | Rubus Tshema- Root has medicinal value to
ellipticus tshelu prevent diarrhoea
12 | Thysanolaena | Tshakusha, Root paste applied to mature and | Matured
latifolia / amleso cure boils; juice extract from infloresc-
g root is for deworming purposes. Shiee uacd
[ agrostis * s s0ft
broom
and
leaves as
fodder
13 Viscum Ngensithup Paste of entire parts can be used
nepalensis for treating fracture, its decoction
can reliel body-pain.
14 | Viscum sp. Ripha slima, | Paste of entire parts can be used

for treating fracture, its decoction
can relief body-pain
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Table 6: Cane and Bamboo
0l Calamus T'shim-tsha Young shoots are used as Cane
acanthospath vegetable. Small and fine split
02 | Calamus Ao, mau bet of mature canes are use as raw
03 | Plectocomia | Pa-tsha material to weave handicraft
himalavana items
04 Bambusa Shizhing Young shoot can be used as Bamboo
05 Bambusa sp. | Pakshing vegetable. Bamboo stem itself
06 Cephalostach | Jhi used for various purposes such
Jum sp. as making small house, erecting
fence and small fine split can be
used as raw material to weave
handicraft items.
Table 7: Fodder Species

0l Acer Putl Lcaves
02 Amoora Lali (thulo ruk) | Foliage
03 Brassaiopsi Tompam Leaves
04 Castanopsi Sokey, Leaves
s musuray katus
05 Eurya Jhigani, sanu Leaves
06 Ficus Dabgo, Leaves Figs edible
07 Ficus Khanew Lcaves Figs edible
08 Ficus sp. Kushing, kutse | Leaves
09 Morus alha Kimbu (sanu) | Foliage
10 Morus Kimbu (thulo Foliage. Bark gives
11 Prunus Arupatey Leaves
12 Thysanolae Tshakusha, Leaves Matured
na latifolia amleso inflorescenc
Leaves of all bamboo species are used as good fodder
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Table 8: Other Uses

01 Artemisia sp. Khempa Entire used as Found as weed
incense
02 | Bidens pilosa | Jachigzu. Entire Actually it is unwanted
kataray kuro weed but sometimes
people used this to make
tealeaf
03 Cinnamomum Shingtsim, Leaves Used as tealeaf
zevianicum dalchinee
04 | Cupressus sp. | Tshenden, dhupi | Leaves & twigs Planted
used as incense
05 | Daphne sureif | Dhey nap Bark Raw material for making
traditional paper. Also
used to make rope
06 | Edgeworthia Dhey kap Bark Raw material for making
gardneri traditional paper, Also
used to make rope
07 | Piper Jungali pan Leaves Collect and scll to the
hamiltonii market
08 | Piper Ruk peepla Fruit Can be sold to market.
09 | Rubia Majito, tshoe Entire Gives red dye. Also has
cordifolia medicinal value to relief
body-pain
10 Thysanolaena | Tshakusha, Matured Used as soft broom.
latifolia amleso inflorescence

4. ECOLOGY

Bhutan comprises an important part of the so-called East Himalayan biodiversity “hot
spot” (Salter 1995). Globally, it is one of the few places with such a high concentration of
species and endemism. This rich biodiversity s due to the wide vanation in altitude, slope
and aspect within a short latitudinal range, a varied climate, and Bhutan’s location at
the interface of the Indo- Malayan and Paleartic Realms, where essentially different groups
of species have evolved (Salter 1995). Preserving biodiversity is a high priority for RGoB.
Therefore this has to be considered in forest management, and underpin all forestry activities.
No forestry activities within the FMU should compromise biodiversity or ecological
functionality.
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4.1 Floral Association

There is no detailed classification of the vegetation in Bhutan. However, with minor
variations, the works of Champion and Seth. 1968 on the classification of forests in India,
which include Himalayas, could be applied to many of the forest types in Bhutan.

On the basis of forest zonation, as stated above, Korilla FMU occupies the Central and the
higher portion of Southern belts.

Table 9: The plant species recorded during the inventory

01 Acer cambelli

02 Chiluane Schima wallichii

03 Pentapanax racemosa
04 Betula Betula utilis

05 Alnus nepalenses

06 Sinkawla Cinnamom faxicenofolius
07 Malata Macaranga denticulate
08 Amoora wallichii

09 Champ Michelia champaca

10 Gooli Persea frutifera

11 Toon Toona ciliate

12 Bajratha Quercus lamelosa

13 Quercus glavca

14 Quercus semicarpifolia
15 Okhar Juglan regia

16 Kalo seris Albizia labbeck

17 Angare Phoebe spp.

I8 Pasia Sorbus griffithii

19 Phutla Brassaiopsis mitis

20 Kharanc Svmplocus spp.

21 Chinde Macropanax spp.

22 Jhingni Euwrva cavinervis

24 Musse katus Castanopsis tabuloides
26 Bhadrasc Elaeocarpus spp.
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27 Boharn Cordia oblique

28 Ghoge champ Magnolia campbellii

29 Bepari Ostodes paniculata

30 Kawla Persea spp.

31 Rani champ Michelia dolisopa

32 Dudhila Ficus neriifolia

33 Tarsing Beilschmiedia spp.

4 Kimbu Morus serrata

3s Guay champ Michelia velutina
4.2 Fauna

Following the inventory of 2002, the arca showed the presence of wildlife in most of the
FMU. The following species are recorded during the inventory;

Table 10: Fauna
01 Sambar Cervus unicolor
02 Barking Deer Muntiacua muntjak
03 Wild Boar Sus scrofa
04 Common Langur Preshytis entellus
05 Musk Deer Moschus chrysogaster
06 Goral Nemorhaedus goral
4.3 Avifauna

There are quite a number of birds in the FMU, No documentation of the birds in this FMU is
recorded. The nature of forest types in the FMU is best suited for the avifaunal wealth
present there.5. SOCIO-ECONOMICS
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5.1 Sources of Income and Expenditure

Figure 8: Households in three Geogs in KFMU

There are 17 Geogs within Mongar
Dzongkha of which three Geogs
namely Mongar, Ngatshang and
Chaskhar Geog fall within the
Korilla FMU with a total population
of 13,547, The number of
households in each geog is shown in
the Figure 8 and the number of
recorded household increased from
the second plan to the third plan is
shown in the Figure 9 below.

There are 9339 houscholds within the unit, with an average of 8.3 persons per houschold.
The female population is little more than the male population. The average number of
domestic animals per household, within the FMU is about 4.2. The average size of land
holding is about 1.3 Ha, including tsamdo and soksing. Most of the dwellers practice
substance farming, depending mainly on crops like rice, maize, buckwheat and cattle
raising. The inhabitant’s prioritics are focused on meeting basic needs for food, fucl wood,
and income. They have no interest in participating in the activities which are not likely to
yield immediate benefits. They have no difficulty in obtaining their fuel wood and timber.

Figure 9: No. of household increased in third plan from second plan
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The Korilla FMU provides forage for grazing animals, both domestic and wild. Inventory
records and field observations show that most part of the Korilla FMU is grazed by local
cattle, The total numbers of domestic animals mainly in the three Geogs are around 6208,
They are distributed as shown in the figure below:

Figure 10: No. of livestock in each Geog

li'igylie 11: ComPalison of ﬁvestggk pggulaﬁon in the ufow and thg thirtﬁlr!)lan




GENERAL DESCRIPTION AND THE CURRENT SITUATION

0. CURRENT TIMBER DEMAND AND SUFPPLY

Timber and fuel wood demand for the period of 2006-2015 for Mongar Dzongkhag has been
projected in the first plan. With very little information available at that time, the data
could be used as reference and not as true picture at present. Now with the development of
record keeping in the fields we would be better in projecting the demands and information
generating for future plans.

With few information obtained from the Forest Offices. the following table shows the trend
of timber allotments not accounting of the AAC, prescribed for the FMU,

6.1 Supply of commercial timber, firewood and wood chips from FMU.

The supply of commercial timber, firewood and wood chips from Korilla FMU from
2006 to 2015 (as of October 2015) is given in the Table below.

Table 11: Supply of Commercial Timber, Firewood and Wood chips

020528

£59.39

815.65

D007 13880.32
D008 169022 612.00 B 2302.22
D009 3483 57 115.00 2.105.56 5704.13
2010 222894 755.59 758.89 3743.42
b011 3695.79 1503.77 975.15 6174.71
b012 4119.05 b731 28 ) 685033
2013 666.98 332,00 998,98
b014 64551 1137.15 B 1782.66
b015 1040.66 1680.46 B b721.12
Total  [20442.98 0058.64 25 34157.89

6.2 Supply of Rural Timber and Firewood from FMU.

All the people living within the FMU collect timber and firewood from nearby forests. It
is utilized for construction of new houses, repair, renovation and extension of rural
houses, shed for livestock, farm guard shed/watch tower, toilet and machinery sheds.
Besides, it is also used for agricultural implements including, domestic fumiture, flag
poles and fencing posts. The supply of rural timber and firewood from Korilla FMU during
the period from 2007 (o 2015 has been given in the table below and the figure 10 shows
comparison of the rural allotment made durmg 2007 10 2015 agamnst it AAC.
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Table 12: Supply of Rural Timber and Firewood

2007 42.65 1168.00 1410.65
2008 [828.49 2092.00 2920.50
2009 [72.79 1142.00 2114.80
010 14366.49 1511.00 5877.49
2011 2375.96 3117.90 5493.86
D012 1263.16 D731.28 3004 45
2013 1710.00 [202.94 2512.94
2014 1234.11 D 46,66 1480.77
2015 1808.00 1080.73 D888, 73
Total 14801.65 3892.51 [28692.51

Besides the sale of timber by NRDCL through open auction, timber and firewood are also
directly supplied by the DFO within the Dzongkhag, The rural subsidized timber for house

Figure 12: Comparison of Rural Allotment and its AAC in the plan

construction, repair/renovation/extension and other purposes form a major portion of the
timber supplied through DFO. Supply from 2007 to 2015 fluctuated between 49.801.20
cftand 102,004.16 cft, attributable to the periodicity of entitlement of subsidized timber cvery
25 years for new construction and once in a block period of 12 vears for repair, extension and
renovation.



21 GENERAL DESCRIPTION AND THE CURRENT SITUATION

T.SILVICULTURAL ASSESSMENT

7.1 Past Silvicultural Treatment

The KFMU was grouped into four Working Circles in the previous plan.
1. Protection Working Circke

Watershed Working Circle

=)

3. Broadlcave Working Circle
4. Chir Pinc Working Circle.

Since the area under harvesting operation was mostly Hardwood, only one Silvicultural
System that was Clear Felling System was prescribed. The annual coupe size was fixed
at 0.25 ha. With the regeneration problem encountered in the broadleaved forests, the mode
of regeneration was artificial.  The Working Circle was also prescribed with the special
object of management which was unattained.

As per the records available from the Unit office (2006-20135), during the last plan period,
23.44 hectares have been harvested, within a 21 cable linc and timber measuring standing
volume equivalent to 47815.95 m3 were allotted for commercial and rural use.

7.2 Forest Types

The country 1s divided into three physiogeography zones each with one or more distinct
vegetation zones.

Northern Belt: altitude above 4000 masl, with no forest cover ( alpine areas)

Central Belt: altitude between 2000 -~ 4000 masl, containing major temperate conifer and
broad-lcaved forests.

Southern Belt: altitude  between 200 -2000 masl, mostly tropical and sub-tropical
vegetation.

Konlla FMU as such falls in the Central and the Higher part of Southern belts as classified by
the Champion and Seth in 1968, Thus the forests within the FMU constitute of temperate,
tropical and sub-tropical forests, The forested land within the FMU is classified in the
following types:

. Warm broadleaf forest - this forest type found occurring at altitudes between 1000-
2000 m with lower rainfall and contains mixture of evergreen and deciduous
broad Icaved tree species. Many of the tropical species are not represented but
temperate genera are well represented, The predominant species are Castanopsis
indica, Macaranga pustulata, Schima wallichii, etc.

2. Cool broadleaved forest — above the Warm broad leaved forest are found cool
broad leave forests. The drier part contamns the evergreen oak forests and the wetter
part contains mostly mixed forests, in which oaks are less common. The species
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mostly found in this forest type are Castanopsis or Oaks in the drier part and
Acer cambellii, Betwla alnoides, Symplocos drvophila, Exbucklandia populalnea,
Lindera neesiania etc,

Chir pine forest: this is low altitude xerophytic forests occurring in the deeper
valleys. These valleys receive very less but heavy shower during the monsoon
season and go through very long dry season. The short heavy shower brings
greenery with shrubs and herbs especially lemon grass and other under growth.
The long dry season exposes the area for fire hazards and the Chir pine needie adds
fuel on to 1t

For management purposes the FMU is divided into two working Circles, ie. Broadleaf
WC and Conifer WC. The gross and net operable arcas are shown in Table 31, in the
main part of the management plan.

Table 13: Ares covered by different land use and percentage of FMU area

Religious Sites 32.83 030
Road buffers 1184.39 9.01
Soil protection 2414.78 18.38
Riparian Reserve 556 423
Private/Cultivated Land 1482.08 11.28
Broadleaf Forests 5515.92 41.99
Conifer Forests 1407 10.71
Others 544 4.10

e |
~Lotal

8. ORGANIZATION AND ARMINISTRATION

8.1 Organization

The FMU 1s under the junsdiction of Mongar TD, and 1s directly administered by the CFO.
The CFO will be supported by the Unit In-Charge (UIC), who will supervise the FMU
operations. Operational Plans (OPs) will be prepared by the UIC for FMU management, with
assistance and input from the CFO, Mongar. All activities within the FMU will be administered
by the CFO, Mongar.

8.2 Health and Safety

The forestry operation involves major risk during harvesting and transportation of timber, Site

specific

risk assessment is required for the FMU to ensure health and safety of the ficld staffs.

First aid box and necessary field gears needs to be provided to the workers during the
opcration,
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The following are recommended 1o minimize hazards in the field:
o Ensure chain saws equipped with full functioning chain breaks
o Always ensure feller to keep two tree length apart while felling
e Explain the dangers of falling timbers and overhead cable lines
¢ Stack timbers in the same direction and stack not too high
o Never approach or climb the log pile from the bottom of the slope
e  Always dismantle a stack from the top rather than from the bottom
o Keep two products length while stacking mechanically.
8.3 Record Keeping

The FMU Unit office shall maintain the records of all the activities within the FMU as per
the record-keeping format of the FMCB 2004, The activities may include area or number of
cable lines harvesied annually to achieve Annual Allowable Cut (AAC), timber volume
accrued from operated cable lines, forest road construction and sanitation or epidemic felling,
among others. The records have to be maintained both in standing and log volume.

9. INFRASTRUCTURE, TRANSPORT AND EQUIPMENTS
9.1 Roads

The Trashigang - Thimphu highway runs through the FMU. There are several byways off
the high way leading inside the FMU. These roads are constructed either by the NRDCL
or the DOR. See the forest management map for the road network within the FMU,

Road construction is probably the most significant financial investment in the FMU as
well as having one of the greatest environmental impacts. Well-constructed roads
require less maintenance and have lesser environmental impact.

Road survey, design and construction will be carried out by NRDCL. NRDCL will mark the
design centreline in the field, so that the contractor's compliance to it can be monitored
effectively. The road design should be part of the contract document.

10. EVALUATION OF SECOND PLAN (1*" November 2006 - 31*" October 2016)

Forest Enginecrs of TFDP developed a set of road standards. These road standards,
although developed in the east, address policies that require throughout Bhutan. These
standlards will be adopted for the Korilla FMU and NRDCL engineers must follow the

standards, given in the Annexure 4.

A cambered profile and good roadside dramage with frequent culverts are thercfore
very important.
The recommended road design for the Korilla FMU is in annexure 4. The design would
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keep away road from water pooling and rutting road surfaces. It also reduces from road
slips and keeps the maintenance cost minimal.

10.1 Review of Goals and Objectives

The overall goal of the first Management Plan was to manage the FMU on a sustained yield
basis for the production of timber, firewood and other forest products and for watershed and
environmental protection. However the last Plan has focused more on timber production as
the key objectives. The present Plan tries to incorporate all the aspect of sustainable
utilization of forests resources, involving stakeholders and the local people in the FMU,

The broad goal o manage on a multiple use and sustamed yield basis s usually
considered as the long-term objective of management and should be met in the long run. It
was observed that forest cover around the water sources have been protected well and no
felling/harvesting have been allowed in the second plan period. Much of the vegetation cover
in the FMU is largely intact due to improved harvesting technology., As per the record
maintaincd by the FMU office, a total arca of 23.44 ha was cut in thc FMU over the last ninc
years (Table 14).

Table 14: Details of Area Harvested and Annual Timber Harvested

2007 1.57 1098 84
2008 1.95 1312.94
2009 245 1174.32
2010 4.17 3286.86
2011 3.09 224334
2012 4.57 427926
2013 2.97 2790.65
2014 2.67 1895.24

PIO T I | 105099

The figure below shows the comparison of AAC and Annual Timber harvested from 2007-
2015. The commercial imber harvesting has been below AAC 1n the last plan.
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Figure 13: AAC and Allotment comparison in the second plan

The mid-term evaluation team from DoFPS have observed survival of plantation creation in
the harvested arca less than 60%. In some plantation arcas they have observed 3-4 stands of
barbed wire used to fence which was not adequate to keep away wild animals from entering
the plantation. The seedling inside fenced plantation were browsed. Therefore, NRDCL was
recommended to keep adequate budget for plantation creation and its maintenance till it gets
established. For successfully regenerating the harvested arcas. strong monitoring, good
fencing, timely weeding and maintenance and controlling grazing required. In order to
minimize grazing pressure people should be educated with the knowledge of improving the
pasturelands, rearing more productive and improved breeds to reduce grazing pressure in the
future,

The seedling raised in the nursery were browsed, therefore NRDCL should emphasise
improving and inensifving nursery. So that good quality seedlings produced in the nursery
contribute towards successful plantation in the logged arcas.

The AAC of the last Management Plan have been set at 4000 m3, mcluding the AAC for local
use, As per the data collected from Korilla Unit office at Ngatshang, the total commercial

volume harvested for the last nine vears is 19123.44m3 (Table 14) and rural volume 1s
28692.511113 (Table 12) in Standing Volume. The commercial harvesting in the FMU i3

undercut by 4726.56 m? of the total AAC, but the rural allotment exceeded by 16542.51 m3
from its total AAC for ninc 12150 m’. In total thc FMU has allotted 28692.51 m* for rural
construction, firewood, poles, ctc. The main cause of excessive rural supply was owing to the
mishap of carthquake i 2009,

Wildlife habitat management was not carried out since the habitats are not disturbed to a large
extent. Human wildlife conflict is still prevalent in the FMU. The forest harbors @ number of
wildlife population as seen from indirect evidences like pug marks, droppings. pellets and
unstructured interviews with the local people. Therefore, the faunal diversity is still very good.
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The network of forest road within the FMU has been constructed as per the Plan with necessary
mitigation measures. However, some sections of the forest road were in need of immediate
maintenance and side drains were blocked in some areas. The width of the cable lines corridors
were wider than the prescribed maximum limit of 4 m. Trees were marked and allotted from
interlines for rural purpose which widened the cable corridors and reduced the distance
between interlines (75 m). In some cable lines 30 m niver buffer was not maintained and rural
marking was given from interlines. Owing to excessive harvesting from the production arca of
the FMU the commercial extraction were carried out only from National High Way road
widening and power transmission lines. Annual monitoring forms of the FMU for first five
year and tree marking register was not properly maintained in the FMU office.

10.2 Review of Harvesting Activities

The harvesting is done with a fixed skyline and gravity cable system till date. It is
believed to considerably reduce construction of forest road and disturbance on soil and natural
regeneration. But, heavily disturbed soils were observed in operated areas, However, some of
the issues that have also been observed while evaluating the previous Plan are as follows;

e The FMU office has no transportation facilities to monitor effective
implementation of the prescriptions of the Management Plan.
o Since the FMU Unit is located at Ngatshang and working site far away from the
office regular monitoring is difficult for stafTin the absence of transportation.
10.3 Review of Road Building Activities

In total 18.14 km of forest road have been constructed in FMU during the first and the second
Plan period. The road network was mostly concentrated in Korilla block. as extraction
operations were carried out in this block. The forest road in Konlla block has benefited the
local people of Pangtey and Ketongri, the road in Khamang block henefited people of
Karmabrangsa and Shajula village and whole Chaskar Geog and the road in Ngatshang block
benefited people of Ngathsang village. The forest road has been maintained well throughout
the FMU but some sections of the forest road required immediate maintenance.

Table 15: Details of Road Construction

Ngatshang 1995 2.88

do- 1906 0.16
Korillal 1998 3.65
Kharnang 111 2001 2.86
Korilla I 2008 3.00
Korilla ll{a) 2009 1.70
Konlla llia) 2014 (.70
Korilla Il(a) 2015 3.30
Total 18.41
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10.4 Review of Reforestation

It has been observed that natural regeneration in the FMU in general is poor by the
evaluation team. Some of the factors that contributed to poor regeneration are:

e Grazing Pressure

e Regeneration itself is altogether a problem in the Mixed Broad leaved Forest.
e No timely maintenance of plantation by the NRDCL.

e Reforestation 1s lacking in some areas that need attention.

e Large openings facilitated profuse weed growth.

e No good fencing to protect plantation in harvested arcas.

e Cable lines 7, 8 and 9 are kept as research plots and reforestation work is not carried
till date. In the cable lines no natural regencration was observed and the evaluation
team recommended to carry out artificial regeneration after talking with Research
Division.

The Korilla FMU broadly fall under warm and cool temperate Forest has difficulty in
restocking naturally. This was proposed to Research Division for advice, and the Rescarch
Division Yusipang has suggested Patch Cut Silvicultural System to be adopted followed by
artificial regeneration immediately.

The plan recommends to take up plantation in the barren areas that are fallow within
the Forest Management Unit

Since the commencement of first management plan of the FMU a total of about 136.72 hectares
have been planted with over 218K16 seedlings, as depicted in the Table 16.

Table 16: Plantation creation in harvested area

1996 Ngatsang | 498 7968 Nyssia
1996 Ngatsang | 7.28 11648 Babaaklis
1997 Ngatsang | 3.15 S040 dia
1197 Ngatsang | 495 7920 Michelia
1998 Ngatsang | 341 3456 sp
1998 Ngatsang 1 497 7952 Juglans
2000 Ngatsang | 5.57 8912 regia
2000 Nga(sang | 441 7056 Acer sp.
2000 Ngatsang | 493 T8&8
2000 Ngatsang | 1.78 2848
2000 Ngatsang | 3.99 6384
2000 Korifla | 5.14 8224

2000 | Korilla 1. 4.08 6528
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2000 Korilla 1 148 2368
2001 Korilla | 5.36 8576
2001 Korilla | 5.02 8032
2001 Korilla | 1.17 1872
2001 Korilla 1 6.17 OR72
2001 Korilla 1 5.72 0152
2002 Korilla | 3.64 5824
2002 Korilla 1 3.35 S360
2002 Korilla | 1.86 2076
2002 Korilla | 1.86 2976
2012 Korilla 2(a) 1.34 2144
2010 Korilla 2(a) 0.76 1216
2010 Korilla2(a) | 1.73 2768
2011 Korilla 2(a) 1.52 2432
2011 Korilla 2(a) 1.3 2080
2012 Korilla 2(a) 262 4192
2012 Korilla 2(a) 1.11 1776
2012 Korilla 2(a) 0.8 1280
2013 Korilla 2(a) 1,78 2848
2013 Korilla 2(a) 208 3328
2013 Korilla 2(a) 1.64 2624
2014 Korilla 2(a) 2.58 4,192
2014 Korilla 2(a) 1.79 2.864
2014 Korilla 2(a) 2.02 31232
2015 Korilla 2(a) 1.19 1,904
2015 Korilla 2(a) 1.2] 1,936
2015 Korilla 2(a) 3.70 5.920
2004 54 8640
2005 0.81 1296
2003 1.29 2064
2003 3 4800
2009 Kharnang 4 1.23 1968
2009 Kharnang 4 091 1456
2009 Khamang 4 0.64 1024
TOTAL 136,72 | 218816

10.5 Review of AAC

The AAC for the Korilla FMU, was fixed on the area basis. The excessive cutting for rural
supply is deviations from the prescribed AAC for the FMU,

The 2016-2026 Management Plan has to accommodate adjustment of the excessive

harvesting equivalent to 7825.95 m3 done in the second management plan 2006-2016.



PART 2

FUTURE MANAGEMENT
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1. INTRODUCTION

The article 5(3) of The Constitution of the Kingdom of Bhutan, which states that the
Govemment shall ensure to conserve the country’s natural resources and prevent degradation
of the ecosystem by maintaining a minimum of 60% of Bhutan's total land under forest cover
for all time (RGoB, 2008). Productive forests are to be managed under a sysiem of
sustained vield using scientific management. Consequently  the RGoB  has adopted a
firm national policy requiring  the preparation and mmplementation  of scientific
management plans for all arcas where forests are harvested for commercial purposes.

11.1 Forest Policy

The Forest and Nature Conservation Act of Bhutan 1995 requires management plans
to be approved and implemented for all protected areas and for all forests where commercial
logging 1s to be undertaken. This plan has been prepared in line with the Act and the New
Forest Policy that came into operation from 19 January 1999, The Plan reflects the
government’s commitment to the sustainable management of its natural resources,

The RGoB has adopted a conservation-oriented policy that focuses on biodiversity
conservation and meeting local demand through sustainable forest management. The
Kingdom's forest policy sets out four forestry goals:

Coal 1= Protection of the land, its forests, sotl, water resources, and biodiversity
against degradation such as loss of soil fertility, soil ercsion, landslides, floods and
other ecological devastation and improvement of all the degraded forest and areas through
proper management systems and practices.

Goal 2: Contribution to the production of food, water, energy and other commodities
by effectively coordmating between forestry and farming systems.

Goal 3: Meeting long-term needs of Bhutanese people for wood and other forest products
by placing all the country’s production forest resources under sustainable management.

Goal 4: Contribution to  the growth of national economies, including export
opportunities, through fully developed forest-based industries and to contribute to balanced
human resources development through training and creation of employment opportunities.

The Forest and Nature Conservation Act of Bhutan was enacted in 1995. This Act
provides the legislative framework 1o streamline community participation in forest
management, and the preparation of supporting forest rules and regulations. The
regulations lay out the best practices that apply nation-wide.

11.2 FMU Goal and Objectives
The goal of the management of Korilla FMU is to:

‘Manage the forest on a multiple-use sustainable yield basis for the production of timber,
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Juel wood and other forest products and for watershed and environmental protection’.

The specific objectives of the management are:

1.
1.
.

V.

vV,

vi.

Vil

viil.

x.

To protect the watershed values of the FMU.
To improve the forest and other vegetative cover of the arca.

To provide the local population, on a priority basis, with a perpetual supply of
timber and fuel wood to satisfy their needs.

To increase the productivity and stocking of the forest through appropriate
logging and silvicultural methods.

To supply timber and fuel wood to the locally based wood-using industries and
to various Government organisations. as required within the AAC stated within this
plan.

To regenerate, cither, through natural regencration or artificially through
planting those forest arcas currently not satisfactonly regenerated.

To improve the condition of young stands through thinning.
To ensure the improvement of the presently degraded forest areas.

To protect and conserve the environment and ensure the preservation of genetic
diversity, wildlife habitat and the aesthetic value of the area.

To satisfy the needs of the local population for other forest products and grazing
through their involvement in all phases of the implementation of this plan.

The emphasis of the objectives is on providing a sustainable supply of wood to the
local population and industries, and at the same time conserving and improving the
environment of the area.

The priorities of the management are to:

Ensure prompt regeneration of harvested areas.

Enforce sound harvesting practices.

Make use of the over mature and decaying stands and ensure regenceration,
Protect against pests, fire and erosion.

Improve degraded forests.

11.3 Management Based on Forest Function

11.3.1

Introduction

Different potential uses of forest are grouped accordingly under the term, “Forest
Function”, The values and ranking of such functions are different for cach FMU and
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depend on location, site, forest type, accessibility, landscape and many other factors.
Schindele and Dhital (1997) described the concept of forest function planning as applied in
Bhutan. This reference provides background and detail concept for the planners while
writing up management plan. The end result of the forest function planning 1s the Forest
Function Maps. The forest function map forms the brnidge between planning and
implementation.  Forest function map combined with management prescriptions are the
basic tools of the FMU In-charge for field implementation of this management plan.

The Forest and Nature Conservation Act of Bhutan, 1995, provides legal backing
Jor forest function planning under Section 5 Management Plans and Section 21
Establishment of Protected Areas.

The objectives of forest function planning for this management plan are:
i.  Toidentify production forest, non-production forest and protection forest.
ii.  Todefine a particular arca for different functions and depict them on maps.

.  To use as a tool for management planner for balancing the different requirements
of the nature conservation, environment protection, social forestry and commercial
timber production, among others, also to provide the spatial information required to
compute the sustainable AAC while at the same time, satisfying the management
prescriptions and restrictions for different forest functions, and

wv. To provide the FMLI In-charge with information on the location of different
forest functions in order to enable him/her to specify the required management
prescription on the ground and to control their implementation.

11.3.2 Function Groups

Schindele and Dhital (1997) list the full range of functions available. The functions
used in this management plan are listed in the Table No. 19
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Table 17: Different Forest Functions used in the Plan

S Soil Conservation SC

Soil Conservation SP Soil Protection

w Water and Watershed Conservation
WRR Riparian Reserve Protection

WSh Watershed Conservation

Soc Social Function

SocL Social (Local Use Only)

SocRS Religious Site Protection

RB Road Buffer

11.3.3 Mapping Forest Functions

The criteria to prepare forest function maps for the FMU are given in the table below. All
the information available in the table are not mapped to the scale used for the planning
purposes. When the Operational Plans are prepared new details are to be collected and
these criteria should be implemented.

Table 18: Mapping Forest Function

Soil Conservation

SP; very steep areas (slopes greater than 100%), arcas with |
indication of slight to moderate erosion.

Water and Watershed

Conservation

WSh: catchment areas of water courses, water retention
areas, WRR: areas within 30m along all the perennial
streams, water logged areas, swamps ete,

WLS: upper catchment areas of streams serving as

Social Function

SocL: the arcas twraditionally used already
(settlements/villages) with definite boundaries.

SocRS: lhakhangs/goempas. gneys and other religious
sites.

11.2.4 Restriction of Forest Functions

The forest functions identified in the Korilla FMU sets restriction for commercial and
local activities as required by cach function for management. The following table defines
specific restriction against each function.
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Table 19: Forest Function Restrictions

SP Soil Protection No Commercial use | Reduce human
interference
WRR Riparian Reserve Protection | No Commercial use | NTFP collection
only
RB Road Buffers No Commercial use| No felling |
SocRS Religious Site No Commercial use | Alloiment only if
Protection do no.l disturb
sanctity of the
place
WSH Watershed Conservation No Commercial use | Low impact local
use
WLS Local water supply No commercial use | No tree felling
SocL Social/Local use only No Commercial use | Local use
SC Soil Conservation No Commercial use| Low impact local
use

1. QUANTITATIVE RESOURCE ASSESSMENT
12.1 Forest Inventory Management
Inventory Design of Korilla Farest Management Unit

The general inventory of Korilla FMU was conducted during 2012-2013 for the
preparation of the third Management Plan. The standard FMU inventory technique was used.,
with data being collected for trees =10 ¢cm DBH (OB). A total of 223 plots were laid in
the operable arcas of the FMU at a more practical spacing of 550m x 450m, thus a plot
representing an area of 23.45ha. The inventory was designed with target sampling error of
+/- 10% at 95% confidence level using the coefficient variation of 70% calculated
from carlicr inventories. About 25% of the sample plots were measured as special plots,

The general objective of the inventory was to make available essential background
information for preparation of Management Plan. The inventory was camed out to
provide accurate overview of the growing stock and regeneration potential of the natural
forest in the area, according to major forest types. Further it was also intended to provide an
overview of the general characteristics of the natural forest, indication of timber quality
and furnish essential data on tree height to generate local volume table for main species.
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12.2 Forest Management Inventory Result

The summary of the inventory results 1s shown in the table below:

Table 20: Summary of Inventory Results for overall FMU area

Total Area of ;
FMUtha) 13137 NA NA NA
Number of plots 223 NA NA NA

Total number of trees | 1810903 | 6 1698035.95 1923770.14
Total basal arca(m2) | 211237.9 | 9 192047.51 230428.3
Total growing stock | g95570,5 | 32 54840243 1062738.52
of Korilla FMU(m3)

Number of trees per | 13§ ) 129.26 146.44
hectare.

Basal arca per 16.08 9 14.62 17.54
hectare(m2)

Volume per

hectare(m3) 61.32 32 41.74 80.9

Table 21: Summary of Inventory Results for commercial harvesting area for the FMU

hectareim3)

Total Area of 1999.06 | NA NA NA
Production arca(ha)

Number of plots 42 NA NA NA

Total number of trees | 3393526 | 12 208068 X9 379736.36
Total basal area(m2) 512579 |19 41481.88 6103391
Total growing stock

of Production 1659206 | 66 S6007.39 275833.73
arca(m3)

Number of treesper | 170 12 149.55 189.96
hectare

Basal area per 25.64 19 20.75 30.53
hectare(m2)

Volume per 83 66 28.02 137.98
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Table 22: Summary of Inventory Results for commercial harvesting area for the FMU

Total Rural Area of
4974.09 NA NA NA

FMU(ha)
Number of plots 92 NA NA NA
Total number of trees 6823L5 4 9 61 797!};57 74(?952.2 |
Total basal area(m?2) 69118.1 13 60009.64 78226.61
Total growing stock of | 3600048 | 31 25306602 485123.61
Rural(m3)
Nuibet of frenxpec 137 9 124.24 150,11
hectare
Basal area per

 hectare(m2) 39 |13 12.06 15.73
Volume per hectare(m3) | 74.2 31 50.88 97.53

13. AREA ORCANIZATION
13.1 Spatial Organization

The main management tools used for implementing silvicultural and management regimes
are the use of working circles. Scientific management of the FMU is achieved through
organisation ofthe working circles into blocks, compartments, and where applicable, sub-
compartments. These blocks will be managed according to the forest type and functions
designated to the compartment and sub-compartment (through function mapping), and
applying the appropriate silvicultural regime for the forest type and function. Strict
controls on the amount of harvested wood and the ways harvesting is conducted are
specified. Blocks have been demarcated according to natural drainage and terrain features

wherever possible. The composition of Blocks and Compartments is given in the table
below:

Table 23: Management Blocks in the Korilla FMU

Korilla ' 1 352 |
Korilla | 2 a 1254 |
' Keorilla ; 2 b 743
Gangola 3693 |
| Ngatshang ‘ 1 738 |
Ngatshang 2 852 |
Ngatshang 3 320
Ngatshang 4 622
Sher: chu 1 1000
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Sheri chu 2 R6Y
Sheri chu 3 836
Kharnang ; 1 402
Kharnang | 2 575
Kharnang 3 433
Kharnang 4 243
K harnang 5 205

Cable lines are usually aligned along stable, well-stocked rdges and slopes and away from
environmentally-sensitive gullies and valley bottoms. Since the felling of trees along river
banks, streams and in steep gullies is not permiited under the Forest Act, Compartment
boundaries have been drawn to, as far as possible, follow natural waterways to a point
where a spur casily recogmisable on the ground leads to a ridge top. This facilitates
the recording of removals by cable lines and compartments.

Durning the Forest Function Mapping, the Production arcas have been separated for Local
Use and Commercial Use. During the FMU Level Committee Meeting and during the course
of the Plan endorsement, it has been agreed that demarcation of separate arcas will be
done, and production forests will be shared. However, preference will always be given to
native inhabitants for rural timber and NWFPs.

It was felt necessary that the management plan should create a buffer around local
communities to restrict NRDCL interventions and avoid conflicts. However, this was not
possible by a mere map work and without a thorough field visit and consultation with
local people. Compariment reviews and prescriptions have been done in consultation with
field people where it has been mentioned that certain area should be kept for local use only.
In this plan period. the production areas have been divided into production areas for
commercial and local use arca for local use. This is done to avoid conflicts.

During the implementation of this plan, it is important as per the discussions in the FMU-
Level committee meeting that their demand for timber would be met from production area in
the event of inadequacy from areas allotted to them. This consensus should be discussed
during Operational Planning and Operational Inventory. Therefore, Operational Planning for
Konlla FMU should take care of all these to avoid conflicts.

IMPORTANT NOTE: Rural markings from interlines (between the harvested cable
lines) is not permissible under any circumsiances.

13.2 Organization into Working Circles

Using the above functions the Korilla FMU has been delineated into 3 (Three) broad
Working Circles as enlisted below:

1. Protection Working Circle
it.  Production Working Circle
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il Non-production Working Circle
Table 24: Working Circle with Area Statement (ha)

Eligious Sites 3283 |

IRoad buffers 1184.39
Uparian Reserve 556.00
il Protection 241478

roadleaf Forests (Commercial)

1999.06

onifer Forests (Rural)

1457.23

roadleaf Forests (Rural

hers

rivate/Cultivated Land

13.3 Working Circles

13.3.1 Protection Working Circle

3516.86

344.00
1482.08

The Protection Working Circle is an arca under protection where no commercial
activitics can take place. Itis the sum of all protection functions; wildlife protection, soil
protection, riparian reserve protection, religious site protection and local water supply
protection and inaccessible areas. The total area under Protection Working Circle is
4188 ha. The management objectives and options of Protection Working Circle are

given below in the Table 25;

Table 25: Protection Working Circle

conservation

environmental threat
activities

¢ To conserve water e Mimimal disturbances. | Territorial
resources. e  Minimal interferences
e Low impact NWFPs e Defer from Temtonal
collection intervention encase
reduces water quality
e To protect and conserve | Involve people in Territonial
biodiversity protecting and
conserving the areas
e Tocreate awareness and |e  Public meetings and Territorial
educational purposes field visits, research,
elc.,
e Environmental e Reframn from any NRDCL/Territorial
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13.3.2 Production Working Circle

The Production Working Circle is the area from where harvesting will take place and it
consists of 6973.15 ha. For better and easier management and to avoid conflicts inside the
FMU, this Working Circle has been divided into two working areas:

i.  Production Commercial:— areas delineated mainly for commercial timber
harvesting by NRDCL

ii.  Production Rural:- areas delineated mamnly for local use to meet the rural
timber demand of people residing within the FMU.

In the previous plan the whole Gangola Block was retained as Watershed Working Circle
but the arca has been used for and utilization of forest resources only to meet the needs of
the local population. The local use is primarily associated with single tree selection system
and does not impact the health of forest. Therefore, in this plan period the area has been
designated for local use only,

Marking trees in this block by the ternitorial staff should be done professionally to prevent
adverse impact on soil, water and landscape. This block is the watershed for the main river
Gangola which flows into Kurichu. The forest areas will be preserved and protected with
regulated grazing. The management of this block 15 of considerable importance because of
drinking water supply to Mongar town.

Table 26: Production working Circle

To meet local needs for Priority must be given to local | Territorial Division
timber and other forest people

produce on sustainable

basis.

Manage commercial timber | Scientific and systematic ' NRDCL/ Territorial
production on sustamable harvesting Division

basis.

Enhance and improve forest | Suitable silvicultural operation | NRDCL/ Territorial

condition and productivity | Division
Plant degraded arca
Create employment Involve local people - NRDCL/ Territorial
Division
Maintain Biodiversity Field visit and research Territorial Division

within production area by
habit management
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13.3.3 Non -production working Circle.

The Non-production Working Circle comprises of area which are not economical or
feasible, rocky outcrops, agriculture lands, meadows, shrubs and NWFPs. The
overall objective of this Working Circle is to manage the NWFPs in Korilla on sustainable
basis, and monitor low impact collection.

Korilla FMU is stocked with bamboos, canes and other minor forest products, Since one
of the goals of the management 1s to protect environment and 1o supply other forest
products through the involvement of people seems left out for the time bemng. With the
opening of areas for management gives easy accessibility for any item easily traded off. In
addition, these leads to rampant harvest of forest products besides timber,

This section now gives full implementation courage to the NRDCL, to manage any
commercially important products within the FMU. The rural demands will be met as
before. NRDCL will pay royalty to RGoB as per the existing rule. Since. bamboo is
harvested quite intensively in the FMU, henceforth; management will be as per the Annexure
4. The bamboo management will be employed as and when the bamboo stock 1s encountered,
This should be taken care while writing operational plan. This closure for the harvest is in
accordance with the local population’s view in the GY'T.

Table 27: Non-Production working Circle

To meet local needs for Promote community Territonal Division
collection of NWFPs. Monitoring
To maintain and improve Regeneration NRDCL/ Territorial
the forest condition e ) Division
Silviculture operation
To regulate grazing by Fodder tree plantation and Gup/ Territorial
livestock people’s participation Division
Environmental Environmental concerns are to NRDCL/ Territorial
conservation be taken mto consideration Division
while activities are
implemented

The notes and management guidelines for the NWFPs in Korilla FMU are discussed
below:

A. Bamboos
Introduction

Though bamhoo is a minor forest produce, 1t plays a very important role in our national
cconomy as it is a common man’s timber. It is presumed to be over 20 specics of bamboo
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that occur in our forest. In spite of its great importance, there is no record of the species and
arcas covered by bamboo.

Silviculture of Bamboo

Silviculture of bamboo is different from that of trees. It affects the working of
forest considerably. Therefore, a brief description is necessary to understand it proper
working. The bamboo belongs to family Gramineae. The seedling of bamboo resembles
a blade of grass. Underground stem or rhizome 1s produced from the base of the seedling.
These rhizomes grow outwards from the centre. Since the rhizome develops outwards new
clump are produced on the peniphery every year and reach full size during the growing
season.,

The rotation of bamboo vanes from 4-12 years. The bamboo keeps on growing and
expending outwards till flowering. But usually they are restricted by biotic interferences thus
creating congestion and making cutting and extracting very difficult. It is very important to
lcave some mature clump in a slump to support to the young culms. Felling of mature culms
is usually done based on their morphological characteristics, Some of these
characteristics are Culm sheath, Culm colouring, branching etc.

One usually comes across two types of flowering in a bamboo. Sporadic flowering, which
one or few culms in a clump or a few clumps in a locality may flower. Gregarious flowering
is often followed by death of the clumps.

Silvicultural System

Bamboo working has been going on since long time, but there has not been one system
named for the management purpose. The most appropriate system adopted in few countries
1s the Culm Selection System . This system will be followed under defimite felling rules
to ensure harvesting and regeneration.

Harvesting of Bamboos

The harvesting techmiques applied vary for different bamboo species according to uses.
People harvest bamboo as and when the particular bamboos are needed. In such cases, the
local management for bamboo is variable even in use of harvesting technique. Therefore,
previewing to the context of sustainability and to keep flowing the bamboo production, itis
necessary 1o observe certain norms during harvesting,

Therefore in general, culm selection system for harvesting should be adopted. The
sustainable methods of harvesting require leaving at least 2 to 3 fully grown culms and that
should be | to 2 years old for every developing young shoot, The felling cycle of 4 vears is
most sutlable for bamboo (Palijon, and Luna, 2000).

As per the case study by Renewable Natural Resource Research Centre (RNRRC) Bajo. the
selective harvesting was practiced by the harvester where only matured, straight, longest
and largest culms were chosen and harvested. This ensures the continuity of the resource as
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the younger culms (less than 2 years) are left behind as future crop. However, with the rapid
increase in demand for bamboo products, even young shoots are harvested. This affects
resource adversely and is the major cause of degradation of the resource in many locations,
for instance i Nobding (Tsherning, August 2002) under Wangduephodrang Dzongkhag.
Therefore, to avoid further degradation of the resource. it is important to understand the
silvicultural requirement of the bamboo.

Harvesting Guidelines

Harvesting guidelines will differ with species. Following general guidelines may be applied:

V.

vi.

vII.

Viii.

Immature culms less than | year old should not be cut (should be applicable to
bamboos which young shoot not used as vegetable),

Immature culms of 1 to 2 years have very high water content and shrivel up when
cut, this makes them useless for construction. Speed of development depends on the
condition of the clump and the position of the culm: if the clump is vigorous and the
culm s in an exposed position it matures much sooner; culms at the centre of a poor
clump mature more slowly (Haun et al.-1961 & Storcy-1988a written in Bradshaw
paper 2001).

In a clump containing 12 culms or more, at least 6 mature culms over | year old
should be retamed, and in a clump contaming less than 4 mature culms over | year
old, all should be retained during felling. Mature culms should be left evenly
distributed throughout the clump to provide mechanical support as well as
nourishment (Gautam-1988, Bahadur et al.-1980 written in Bradshaw paper 2001
and Luna, LF.S. India).

All culms older than 4 years should be removed.

Culms should never become so overcrowded that they touch one another at the base.
There must be sufficient space between them to allow movement of the cutting
instrument (Sharma-1988 written in Bradshaw paper 2001),

The culms should not be cut lower than the first node above ground level, to ensure
that the rhizome is not damaged and not higher than 30 cm. Thinning the clumps
reduces rhizome overcrowding and encourages the production of new culms in the
centre of the clump (Gautam-1988 and Sharma-1988 written in Bradshaw paper
2001).

Large bamboos should (ideally) be thinned annually during winter, as this is the
time when the plants growth is slowest. However, it 1s possible to harvest at any
time except when new shoots are developing (Storey-1988a wntten in Bradshaw
paper 2001).

Damaged culms, debris and cut branches which may have become infested with
shoot- boring moths (family: Pareuplexia), should be removed and burnt as well as
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all dead and dry culms (Bahadur ct al.-1980. Staplcton-1985a, Storcy-1988a &
Gautam-1988 written in Bradshaw paper 2001).

ix. The smaller Arundinaria and Drepanostachyum species [nigalo] are (according to
local practice) harvested by removing the shoots of a lighter green colour, which are
readily distinguishable in March. Harvesting age should be 16-20 months. This
leaves the clump uncongested and produces culms of consistent size and quality
(Thompson-1986, Stapleton- 1987 & Lamichhaney-1988 written in Bradshaw paper
2001).

Harvesting Technique

The mature culms are selected and harvested. Fully mature culms are stronger, denser, more
durable and less prone to insect attacks. Mature culms should be cut during the dry season
(especially in winter) when starch content is low and no young shoot is sprouting. At this
stage, the culms arc not susceptible to attack of powder post beetle, Culms should be cut
close to the ground to maximise utilization of quality portions of the culm (Palijon, 2000),

The culms should be cut oft by cutting round once with the sharp teols (any sharp pruning
tools like hand-saw, axe, sickle, khukuri and patang) angled at 45 degrees to the stem, then
agamn with it angled the opposite way to produce a wedge-shaped notch. This avoids splitting
the culm.

B. Daphne
Introduction

Daphne plants are used mainly for making simple ropes and paper. The barks are being
peeled off and used as ropes to tie the butter/cheese packs. The collection of Daphne
especially in Korilla region needs to be monitored. It is therefore recommended that
sustainable use of the plant be in place.

Management prescriptions

The harvesting guidelines and an equation to estimate vield from stem diameter has been
developed by the RNR-RC Yusipang, Communities and Daphne entrepreneurs can use the
recommendations. Also, as per the findings it is feasible to plant Daphne, as it gives good
profit after 7-15 years,

Harvest at the right age (not too young). The correct age is 7-15 years depending on species.
The plant should be first cut above the ground and not uprooted.

To calculate the bark biomass, use the volume equation developed. The equation is: Log](
(Wd) =-1.5918 + 2.2722 * logl0 (D10), where Wd = weight of dry bark, D10 =diameter
of stem at 10 ¢m above ground. This equation can be applied for Daphne bholua, D.suriel,
Edgeworthia gardneri for the whole area of Bhutan.
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C. Others
Introduction

The other important NWFPs found and collected in Korilla FMU are enlisted and discussed
in the previous chapters.

Management prescriptions

Low impact collection of NWFPs should be done and wherever possible a check on
sustainability should be made. The UIC shall identify threats to sustainability of NWFPs
and prescribe management prescriptions accordingly.

13.3.5 Community Forestry Working Circle

Yakpugang Community forestry exists within the FMU. The Community forest falls under
Mongar geog, and is located at about 7 km from Mongar town. A written management plan
for this community forestry is available, approved by the Department. This working circle
will therefore be independently managed under the community forestry management plan
approved by the Ministry of Agriculture and Forests.

13.4 Management of the Production Working Circles

As mentioned, the Production Working circle has been divided into Three Working Areas.
All working arcas address the goal and objectives stated before, However, the priority and
focus on separate objectives differs for each working circle. The objectives are
overarching and apply equally to all working circles, and are general principles of
management. Table 27. Table 28 and Table 29 describe the objectives, options,
management responsibilities, monitoring, evaluation and silvicultural systems specific to
each working circle.

The following general silvicultural prescriptions should be adhered to in all working
circles where appropriate:

. Site preparation and clearance will involve the removal of small, unwanted debris,
cutting of shrubs, bushes and weeds, buming of debris and the collection and
disposal of debris and other material. This should be conducted as part of the
harvesting operation to minimise costs.

1L Artificial regeneration 1s the main, and desired, method of restocking in the broad
leaved arcas.

1t. Planting will be carried out as soon as the felling and extraction 15 over inside
the production areas.

v, Enrichment planting should be used where appropriate.

' Remove the dense brush and other vegetative cover that could hinder the
seedling establishment and seedling growth, weeding will be carried out as
required, during the first three years after the planting. To provide some protection
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against frost and excessive heat only a small arca around the scedlings should be
cleared.

13.5 Implementation o f activities in the Working Circle

The Forest Function planning has been used in this plan to allocate land use among the
forests in the FMU, so that strategic planning for sustainable yield can be carried out.
The problem still remains 1o implement these prescriptions on the ground. Later sections
indicate that this will be done through an Operational Planning process whereby more
detailed information is collected through inventory and discussions with stakeholders,
primanly local communities and NRDCL. However, even when this more detailed data
is collected, the requirement remains to locate mdividual Forest Functions on the ground
s0 that the prescriptions given can be implemented. Although maps have been prepared
indicating the boundaries of Forest Functions, the map indicating all Functions is quite
complex. In addition, experience in the ficld indicates that the bases for all maps are
derived, from the 1:50,000 topographic maps, which is often maccurate and inappropriate
for implementing Operational Plans.
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Table 28: Broadleaf Working Circle

Management obpectives

Management Options

Rexponsibility

Monitoring

Silvienltural systems

To meet commercial
rimber

requirement on a
sustmnable basis

Operate entire cable length

¢  Ensure cable-line layout allows
nterlme logeing

¢ Use prescribed silviculture method
and approprate logang method

e Encournge cleaning of entire cable
lines

e  Temtorial NRDCL
o  Temtonal NRDCL

o Temtonal NRDCL

o  Temtonud/NRDCL

o Territorial

To improve the forest amd
other
vegetative cover of the aren.

o Minimum intervention forestry should
be practiced, to improve the resource

o  Temtonal/NRDCL

*  Regencration
Survey: Terriotorial

To meet local requirements,
as prionty, for tmber,
fuclwood

and other forest products on
a sustainable hasis.

¢ Dinlogue with local community 10
ensure their needs for hardwood
products (including lopping elc. ) are
being met and resource is not
diminishing.

o Temntorl

o Terntorial

opporunitics

To protect the forest from e Control grazing, fire, illegal felling o Temtonal *  Terntorial
prazing, fire and illegal through participation & dialogue, &

activities, acceplable fencing

Tocreate local employment (e Encourage contractors 1o hire locally. e NRDCL »  NRDCL

To conserve the water
catchment functions

Minimal interventions
Abide by the butl¥ers prescnbed.

o  Temtormal'NRDCL
FDL/Territoral

o Terntoral

To maintain biodivessity
within the production arca,

e Low impact silviculture systems

s  Temtorial NRDCL

+  Terntorial

The FMU 15 mainly stocked
with

the hardwood resource. The
research finding 1s out and
has

supgesied Pateh Cat
System. The patch will not
exceed more than §.2ha
and will be spaced in the
interval of

50m. 4m cable corridor
will BE maintained.
Antificial regenceration will
be

taken up immedsately after
coupe clearance is issued,
NRDCL to

mainlain nursery at the site
for artificial regeneration,
Nursery to stock with Jocal
and commercial

specics.
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Table 29: Chir Pinc Working Circle

Management objectives

Muanagemesn: Options

Respemsibility

Monttoring

Silvicwltural systems

To meet local demands on Operate entire cable length e Temtorml/NRDCL e Territorial
prionty bases for timber, fuel (e Ensure cable-line layout allows interline e Termtorial/NRDCL
wood and other forest products logging
on a sustainable basis. e Use prescribed silviculture method and o Termtorial NRDCL
appropriate logging method

o  Encourage cleaning of entire ¢cable lines e Termtoral/’NRDCL
To improve the forest and o Minimum intervention forestry should o TemoralNRDCL Regencration
other be practsed, 1o fmprove the resource Survey Terriotorial

T'o protect the forest from o Control grazing, fire, illegal felling e Temtonal e Terntorial
grazing, fire and illegal theough participation & dialogue, &
activities, acceptable fencing

‘Tocreate local emplovment  |o  Encoursge contructors o hire locally. e NRDCL e NRDCL
Opporunilies.

To conserve the waier
eatchment functions

Minimal mterventions
Abide by the buffers prescribed.

e  Termtoral NRDCL
FDL/Territorial

¢  Terntorial

To maintam biodiversity
within the production area.

o Lowimpact stlviculture systems

e  Terntoral/NRDCL

e Terntorial

The FMU is pantly
stocked with

the Conifer resource.
The silviculture svstem
that will be adopied in
the Conifer forests is
Group Selection
System. The Group sizes
will not ¢xceed more
than O.15ha and the
spicing between the
groups will b2 30m
minimum, The cable
corridor will be
restricted w 4m

Natural regencration will
be wven prionty after
coupe clearance s
issued, 1T regeneration
status is poor afier the
regeneration suvey,
artificial regeneration
will be taken up
immediately. NRDCL to
maintain nursery at the
site for artificial
regeneration. Nursery to
stock with local and
commercial species.
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Table 30: Objectives and Management Prescriptions common for the Working Arcas

To protect the watershed
values of the FMU,

Ensure prompt regeneration of harvested areas
Protect against pests, fire and erosion

No logging on steep sites (+ 100%,), erodable
sites, riparian zones

NRDCL/ Temtorial
Territorial
NRDCL Temitorial

Regeneration survey
M & E Environmental Form

Site inspection at Mid-term review

To protect and conserve the
environment and ensure the
preservation of genetic
diversity, wildhife habitat and

the acsthetic value of the orea,

Ensure promplt regeneration of harvesied arcas
Enforce sound harvesting practices

Proteet agamst pests, fire and crosion
Improve degraded forests

Manage all arcas considenng wildhie and
biodiversity impacts

Have a working eaircle specifically addressing
this objective

NRDCL
Temtorial NRDCL

Temtornaol
Temtorial’NRDCL

Temtorial/ NRDCL

Temtorial

Regeneration suryey

NRDCL to monitor contractors: Site

ingpection at mid-term review
M & E Eavironmental form

Record & Site inspection at Mid-term

ICView

Mid-term review of implementation of

management plan

Mid-term review of implementation of

management plan

To satisfy the needs of the
local populstion for other
forest products and grazing
through their involvement in
all phases of the
umplementation of this plan.

Involve local stakeholders in management
planning and implementation

Allow objectives to be set by Divisional
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this ohjective is being met

Implement appropriate silviculture to address
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Temtonal

Termtorisl/management
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comnuiee

Temtonal/NRDCL

Minutes of meetings — mid-term review
Minutes of meetings ~ mid-term review

Minutes of mectings = mid-term review

M & E Environmental form: Site

inspection at mid-term review
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14. YIELD REGULATION AND HARVESTING
14.1 Determining operable arcas
14.1L.1 Introduction

Principle of sustainability is thc backbone of forest management which focuscs on
sustamnable utilization of forest resources by present generation and preservation for
future generation as well, The concept of Sustained Yield allows harvesting of forest
resources by which annual cut and other losses of timber do not exceed the average
annual growth. It also assures continuity of harvest without compromising the
productivity of the soil. Calculation of Sustained Yicld is expressed as AAC.

FMU’s are used for multiple-objective purposes, and commercial and rural use forestry
activities are only two of a number of functions. The areas for commercial and rural forestry
activities are those that are left after areas for other critical functions were identified and
mapped out, using GIS, inventory information and ficld truthing. The functions that
take precedence over commercial and rural forestry activities are:

* Road buffers
= Riparian buffers and zones
= Soil protection arcas (slopes greater than 100%)
= Biodiversity areas (wildlife conservation and protection)
= Religious site protection
= Agricultural uses
* Meadows for grazing
= Soil Conservation areas
= Local Water Supply Protection
The above areas do not come under timber production.
14.1.2 Determination of AAC

Principle of Sustainability, the backbone of Forest Management is an accepted norm in
Forest Management and forms the core principle of organized forestry. The concept has
been evolved from the basic consideration that the future gencrations may derive from
the forests at least as much of the benefits as the present generations. The principle of
Sustained yield ensures the stability and continuous supply of raw material to the
industrics and mects the social and domestic needs of the people. Sustained productivity
is the basic aim of forest management visualized in two respects: - continuity of growth
and continuity of yield and harvest,

Sustained Yicld management allows harvesting of forest resources in a way by which
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annual cut and other losscs of timber do not exceed the average annual growth and
assurcs continuity of harvest, indefinitely, without impairment of the productivity of the
soil, Calculation of Sustained yield is expressed as Amnual Allowabie Cut (AAC).

A wide range of formulae and calculation approaches are available and advantages and
disadvantages can be argued for cach. Whilst it is difficult to define a clear best method for
the country, there is a strong believe for standardisation around a fairly simple and robust
single methodology.

14.2.3 Increment based AAC

In many of the FMUs, increment based method could be used for sustainable cut based
on the yearly increment. Unfortunately, this method relies heavily on the growth data
for which in Bhutan we do not have permanent sample plots to ascertain the data. At
present, the increment data available has, therefore, not been used in determining the AAC.

14.1.4 Area based AAC

Area based AAC requires less inventory data and works well with an even distribution of
volume over the forest, which is not the case in the natural forests of Bhutan. An area based
AAC would indicate difficulties for NRDCL in practical planning and operational viability
as actual volume brought to market would vary dramatically year to year.

14.1.5 The Most Appropriate AAC Method

Given the options of many formulae with their own advantages and disadvantages, many
studies were done and it was found that a fairly simple and robust methodology could
be used and accordingly the following calculation is used for calculating the AAC in
standing volume equivalent. The formula is based on a combination of area, volume and
rotaton,

14.1.6 AAC calculation for Korilla FMU
Net operable area

The total operable area is identificd through mapping using GIS technique. But it has
been observed that in most of the FMUs the total operable area cannot be always
subjected to harvesting. Within the mapped area there can be small rocky terrain, water bodies
and other conservation areas which often prevent harvesting operations. This occurs
mainly when the cable lines are being laid out. Beside this, Group Selection System
almost inevitably Icads to some patches of mature timber being left in later phases due
to the presence of new regeneration and the possibility of damage. In such challenging
terrains in Bhutan, exact geometric-shape group layout 1s rarely possible. Due to the
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above incvitable fact around 20% of arca from the gross opcrable arca has been reduced
to calculate the net operable arca in commercial Working Circles. In casce of local use, the
gross operable area has not been reduced because of the fact that Single Tree Selection
System will be applied.

Table 31: Net operable Areas

roadleaf Forest Gross operable area
2
commercial) i (ha) —20% i
adleal Forest
Fﬁg‘r,al)c s 3516.86 ((:‘ro]ss operablc arca [ 3516.86
a

Conifer (Rural) 145723 1457.23
Rotation

For Broadleal” forests, the regeneration period 1s rather very long, and particularly in
Korilla, problems of regeneration have been a serious issue. Therefore a 10 year has been
added to the rotation of broadlcafl forests (100+10).

Average Standing Volume

The mature average standing volume is derived from management forest inventory
data statistically analysed using “R”. Owing to the high sampling error, the range of possible
standing volume at 95% probability level is large and with high level of uncertainty. The
sampling error and RME for each stratum 1s given below;

Table 32: AAC for the Working Areas (Standing volume)

Commercial 1999.06 [10 5334 111438 | 1100
Production area
(broadleaf forest)

Broadleal &  4974.09 110 53.34 277295 | 2700

Comfer Forest
TOTAL 697315 3887.33 | 3800

Looking at the past experience of the FMU having marked trees in interlines for rural
allotment owing 1o not having identified local use area in the 2 Forest Management Plan for
rural allotment, Tn this plan separate area for local use area is identified for meeting rural
timber demand for the people residing within the FMU. For commercial production of timber
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by NRDCL only five compartments are kept namely Korilla | and 2a, Ngatshang 1 and
Kharnang 3 and 4. Complying with the resolution of the public consultation mecting and rural
use area identification other blocks and compartments are kept for rural people. It is also due
to the fact that the areas are covered with settlements and the timber production in these areas
are commercially not viable.

The inclusion of unproductive forests in production arca also exaggerate Annual Allowable
Cut (AAC) leading to deterioration of forest health.

Therefore the total AAC for Korilla 15 fixed at 3300 m3 standing volume. The proposed
figure will be supplemented with the AAC calculation with an arca method. The AAC will
be reviewed during the mid-term review.

For commercial AAC, an area of 20.62 ha will be clear cut equivalent area to be harvested
per year. The area should be used as control for the AAC. Under no circumstances. the total
clear cut equivalent arca should not be exceeded even if the volume indicated above is not
achieved.

The AAC for each stratum must be strictly adhered to. It will not be permitted to transfer
AAC allocation from one stratum to another, The AAC may be varied by +/-10% in
individual year but the volume cut in each five-year period must not be more than five
times the AAC.

The over harvested volume of timber in the 2" plan equivalent to 7825.95 m3 will be

adjusted in this plan. If required, commercial harvesting may be halted to adjust the
excess volume removed or the adjustment can be shared throughout the plan period to
keep the FMU functional.

14.2 Recording and accounting for AAC

AAC will be monitored through trees marked and recorded in the Tree Marking Book
(TMB) and Tree Marking Register (TMR) separately for both commercial and local use
in all Working Circles. AAC has been calculated as gross bole volume and this is the
measure that should be totaled on an annual basis from the TMB and TMR.

The records of the logs, firewood. woodchips, poles, etc. extracted from the FMU should
also be recorded. The supplied volumes of the same should be totaled annually to monitor
AAC,

14.3 Allocation of the AAC

The allocation of the AAC has to take into account: the local village rights and needs for
timber, fuelwood. poles; the needs of the general public for Shinglep, firewood: local ad hoc
nceds; and other demands from outside the Dzongkhag.

Owing to msufficient participatory work to determine if needs have changed the
allocation of timber for local and rural needs are as follows:
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2700 m> eross - allocated to local users (local wvillages, general public, urban
population and ad hoc). The volume of posts, poles ete. from operations in the immature
stands will be included in this allocation. (the allocation will be done from limited
production areas and local use area as delineated on the maps)

1100 m’ gross - allocated to NRDCL for commercial purposes.(from production areas
only, as delineated on the maps)

Ad hoc demands, especially if the demand 1s for Government uses, shall be met by NRDCL.
The CFO can make adjustments with the AAC allocation as per the actual demand but the
fact should be borne 1n mind that AAC 1s calculated by working area and 1s not transferable
between working area.

Korilla FMU is under tremendous pressure meeting demands more from outside the FMU
and Dzongkbag. The concept of FMU encompasses the rights of people within the FMU.
While, if the system of supplying timber on standing forms to communities outside the
FMU and Dzongkhag 1s continued, it shall be very difficult to sustain the FMU.

The AAC workout and the demand assessment has been done based on the existing demand
trend and the other factors involved in the standard formula determining the AAC.
Therefore, during this plan period the AAC allocation is strictly for the local
communities and NRDCL. Demands from people outside FMU and other
Dzongkhags should be encouraged to be met from the NRDCL depots at subsidized
rates wherever applicable,

Note: the allocation can be altered after documented dialogue with stakeholder groups.

The calculation of AAC in log volume is difficult since there is no reliable data regarding
the conversion. FRMD recommends 40% recovery log volume for broadleaf and 60%
for conifers. But this is subject to change in field conditions, and the figure can be used as
a base only.

Table 33: Log Recovery volume

Production 1100 38841 440 155364
Commercial NRDCL)

Production Rural 2700 Y5337 1080 3X134.8
(Local use only)

NOTE: The AAC and sustainability of the FMU are based on the above considerations.
The forest is highly variable, and the above are guidelines, not prescriptions. Cycles for
specific sites can be lengthened or shortened, depending on restocking and growth rates.
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14.4 Distribution of the cut

The AAC has been calculated by using the most simple and relevant method. However,
to provide properly organized and regulated management, economical harvesting and
regeneration an orderly and sequential system of harvesting has to be adhered to. This did
not happen in many of the FMUSs, with an emphasis being given to casily accessible, high
yielding stands.

The mixed broad leal’ resource covers the largest area of any resource within the
FMU. The broadleaf’ forest MUST be managed more intensively and with a view to
increasing the potential for commercial harvesting.

The Korlla FMU atter been under management for last 20 years has encountered with
difficulty in timber disposal and regeneration problem, especially with the commercial
species. Keeping this view in mind the AAC thus less would not create timber
shortage especially for the broadleaved species. This twenty years management plan
involves a lot of re-structuring: moving away from a logging-centered approach,
exploiting the existing old-growth forests: towards a forest development approach,
involving thinning, silvicultural development and the involvement of stakeholders to allow
for zoning.

To allow harvesting to operate in an orderly fashion for this plan period, blocks,
compartments and sub-compartments where kept as such in the first and second plan and
further harvesting operations will occur in this plan period in the Korilla and Kharnang
Block. The blocks identified have been operated in the last plan period but provides further
extension to access deeper forests.

Table 34: Brief description of the Blocks

Ngatshang | Settlement areas and mostly operated in the previous plan period. The
compartment was falling within the production Circle before and even now
it can be further extended for production.

Gangola Mostly settlements and acts as reserves for drinking water supply for the
Mongar town and the other governmental mstitutions. The areas to the south
were once the supphier of Berinda grossag. now shows its disappearances
which needs a stop for the harvest,

Korilla The compartment is very sparsely populated the arca is operated in the Jast
plan penod. This compartment can further be operated in the revised plan
also. It houses very good stock of Berinda gressa north-west part of the
compartment.

Kharnang | To the east of the compartment the area is thickly populated. There is a room
for timber extraction towards the western part of the compartment.

Sherichhu | Settlement areas n the south and south — west part., inaccessible towards the |
east and south east part of the compartment.




FUTURE MANAGEMENT

Once the harvesting in cach individual coupe is completed according to the work detailed in
the Operational Plan no other cut will be permitted in the arca without an agreement and
approval of the Director General of Forests. This is important to maintain the integrity of
the spanal and sequential progression of the chosen silvicultural system.

It is, however, important to ensure that harvesting is not concentrated in one isolated
arca but distributed throughout the FMU in cach year of the plan duration.

ISSILVICULTURAL SYSTEMS

15.1 Prescribed Silvicultural System in Broadleal Forests - Group Selection
System with Artificial Regenceration

On 170 of January 2005, Silvicultural Systems Consultative Workshop was held at
the Department’'s Conference Hall. During the workshop, the participants agreed to prescribe
Group Selection System with artificial regeneration as the silvicultural system in broadleaf
forests in Bhutan,

The following considerations should be made before the application of the silvicultural
system.

1. Factors of Locality

Factors of locality include micro-chmate, slope aspects, soil, humidity, rainfall,
and geology of the locality which affect the growth of the plant. The nutrient of the soil
is also very important for regeneration of the area. Biotic factors like grazing should
be considered before clear felling,

2. Potential Productivity of the Site

Potential Productivity of the site should be assessed and the silvicultural technique
suitably modified to ensure rapid growth of new plants in the clear felled areas. In Bhutan
there is a lack of information on potential productivity of sites, It is also imperative that
inputs are applied judiciously. In other countries, people have even irrigated as well as
applied fertilizers to the site.

3. Species and composition

Clear felling system is suited to light demanding species. The composition of the
spectes can be changed to ensure the best financial results. But there are trees that can’t
withstand wind throws. So. clear cutting is going to expose them, causing uprooting
and other damages, Some species can't stand the frosts during winter. Clear cutting
expose them to such adverse condition. Choice for species and composition should be
made taking into consideration these characteristics of different species.

4. Regeneration

The success of any system depends entirely on the success of the regeneration of
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regeneration.,

The practice of keeping the area barren for a year allowing firewood contractors o
collect lop and tops from the cable line could mean extended exposure of the area to soil
erosion. But in sub-tropical conditions of Bhutan, grasses and shrubs cover the soil
soon after the clear cutting. Thus, even with the canopy gone, the cover provided by
grasses and shrubs are enough safeguards against soil eroston or soil deterioration.

However, the invasion by grasses and shrubs can mean danger of fire for other inter-
cable line stands. Once the area 1s about to be planted, the weeds and shrubs should be
weeded out. Weeding should take place thrice a year as per the Norms and Standard of
Plantation 2016 issued by SFED.

To ensure the survival of artificial regeneration created by the NRDCL the UIC should
carry out plantation survival survey by doing total count in the planted areas annually. If
the survival percentage is less than 70% the NRDCL should be apprised to carry out
beating up and other necessary maintenance work to improve the status of survival,

Group Selection System has been preseribed in the broadleaf forests. The group
selection system has been prescribed i preference to Strip Clear Cutting system that was in
operation in previous plan basically because the latter is seen as environmentally riskier.
The large tracts of land being clear felled would open the area to hazards of monsoonal
rain and soil erosions. Even aesthetically, the large openings would be an eye sore. In group
selection system, trees develop in clearly defined even-aged aggregations: this is of
substantial advantage in developing good form especially in hardwoods.

Under the group selection system, small openings will be created in the stand allowing
light to reach the forest floor and creating microchimatic conditions conducive for seed
germination and establishment of seedlings.

There are important unresolved problems with sub-tropical and warm broadleaved
silviculture in Bhutan; particularly the poorly understood regeneration dynamics of
commercial species. Good regeneration has proved extremely difficult. There are also still
considerable doubts regarding the best silvicultural systems for managing broadleaved forest.
It is likely to be some time before research results are available and it is quite possible that
stand succession towards commercially useful species is naturally a very long process
(Whitfield, 2001),

Since one of the main reasons for failing of silvicultural systems is the lack of regeneration,
it has been proposed during the Consultative Workshop that the group selection system
should be combined with artificial regeneration.

The Group Selection System with artificial regeneration is synonymous to the Patch Cutting
System as recommended by the RNR-RC Yuispang as per the Forest Research Findings
and Recommendations during the S'h FYP, RNR RC Yusipang (2003). The “patch™ in patch
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cutting system would mean smaller groups (as compared to groups Group Sclection System
in Conifers) in Group Sclection System. As per their rescarch findings, the patch cutting
system with fencing s proven to be the best option in terms of fostering biodiversity.
mitigating grazing impact and safeguarding financial viability for sustainable management
of mixed broadleaf forests in Eastern Bhutan.

General guidelines for Patch-cutting system (group selection system) in broadleaf

forest. (vide the Forest Research Findings and Recommendations during the gth FYP, RNR
RC Yusipang, 2003)

Patches of mature and over-mature trees under which there s existing regeneration or
which are most likely to regenerate successtully should be given first preference. This
would include large trees with spreading crowns, which absorb sunlight if permitted to
reach the forest Moor would enhance seedling development.

In selecting patches, ridge tops are preferred over depressions, up slope positions over
down slope in order to minimize damage to regeneration in subsequent felling
operations,

The size of openings should depend on stand composition and condition. In general, the
size of opening should vary from 0.15 to 0.5 ha, It should not be too large, as it will
tavour the growth of other species, which have less timber value.

Distance between the patches retained should be such that patches of trees retained will
form a wind firm group ol trees and appear as a uniform paich.

In mature broad-leaved forests with many mature and over-mature trees 1t 1s expected
that 75% of the standing volume would be harvested by felling 40 to 60 % of the area.

The direction of the tree lean, and the topography should be taken into account to prevent
large trees being felled on nearby advanced growth.

Dead or dying trees or those showing symptoms of decay or damage (snags, scars conk,
mistletoe, ete.) should be retained to safeguard flora and fauna niches or habitats.

Sufficient seed trees in the interline spaces adjacent to the cable lines opened up should
be retained as potential seed sources for seedling regeneration in patch-cuts.

The Group Sclection System has following advantages:

Regeneration in the small groups under even aged conditions, which gives betier
stem form

Larger openings in comparison to single tree selection system permit the establishment
of intolcrant specics

Harvesting is more concentrated, so logging cost is lower

Harvesting m groups lower damages o residual stands
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e Immediate cuts may be made less frequently
e Aesthetically and environmentally more acceptable: than clear cutting

In areas where openings cannot be created under group selection system (in between two
cable lines) such areas should be operated under single tree selection system. However, care
should be taken that spatial distributions of the trees are strictly followed and should
match with the openings created under group selection system, Care should also be taken
to avoid felling trees on environmentally sensitive areas. buffer areas and corridor protection
areas.

The figure in the following page gives the schematic diagram for laving out the groups along

the cable lines. This figure is o be used as a guide and reference only and is not 10 scale with
actual dimensions in the field.

al

4m
75]m width

Figure 14: Cable Line Lavout in Broadleaved forests.

Cable length = 1000 m

Distance between two cable lines =75 m

Area of the group openings = 0.2 hectares

Distance between two group openings along the cable line = 60 meters
Cable corridor =4 m
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Only onc third of the arca of the stand will be subjected to harvesting between intervals of
thirty three years for mixed broadlcaf forests. The groups will be opened up along cable lines.
The distance between two cable lines would be 75 meters, and between groups would be 60
meters.

The approach of working 0 a minimum cable line spacing of 75 m for the group sclection
system will only work if matched with appropriate felling group sizes. Execution of this plan
will keep a minimum of 75 m distance to prevent subsequent cable lines running through old
previously cut groups and damaging regeneration. This is owing to the experiences gained
from the implementation ofthe past two plans for 20 years. As have been planned in the paper
it does not work in practical ground situation due to terrain, slope, direction of tree leaning,
expertise of loggers, ete, Line spacing and group size then need to be carefully considered on
a site-by-site basis and provide for a specific number of subsequent passes. One prescription
will not be appropriate everywhere.

Itis, therefore, very important for cable lines to be recorded properly. Once the cable lines are
calibrated for the group openings, it would be important to have the same group opening
spacing for the first phase of cable lines since the interlocking openings of second and third
passes should not fall on the previously harvested areas. This requirement of the Square
Interlocking groups’ layout necessitates the excellent record keeping of the worked cable
lines and their openings’ locations.

15.2 Single Tree Sclection System

This System will be practiced in Local Use forests arcas for rural marking, particularly
for firewood, Selection System follows principles of nature that matured trees are
selected and removed to enable regeneration to replace them. The felling should be
scattered all over the operational area instead of confining to certain parts of the forest.
Felling should involve removing of trees or small groups of trees. This system helps to
maintain uneven-aged character of the crop in the forest as in nature.

It is observed that in most cases, the trees of best economic interest are selected and
felled. Instead of following this, the UIC should judge and familiarize with the forest
condition and silviculture of the species and do the selection with the interest of meeting the
objectives of the system. As far as possible, sclection of trees to be felled should be done
for following categories first especially in young and immature stands.

. Dead, dying, discased, mis-shapen or otherwise defective trees interfering the
growth of neighboring vegetation.

o Trees of undesirable species

. [mmature trees which can be removed by judicious thinning

. Mature trees above the exploitable diameter, which will leave gaps for
regeneration to come up.
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Prescribed Silvicultural Systems for the FMU

o For the production areas where commercial harvesting will take place, the
prescribed Silvicultwral svstem is the Group Selection system with artificial
regeneration.

o [For the local use limited production areas. local use areas and Gangola
Watershed Working circle) the prescribed Silvicultural Svstem is the Single Tree
Selection system.

16. FOREST PROTECTION
16.1 Fire

In view of a shortage of access roads and firefighting equipment, fire protection should
primanly address preventative measures, These usre awareness education for the local
population and contractors, especially during the dry season. This awareness can be initiated
through FMU level meetings and informing the Geogs representatives to pass on the
information to the people under their jurisdiction. Any possible steps for preventing fire
should be taken care by the NRDCL and the unit in-charge.

16.2 Pests and Discases Management

The forest will he periodically monitored to detect any outhreak of pests or diseases.
Regular inspection will be conducted by the FMU staff to detect and report any pest and
disease outbreaks to enable earliest possible remedial or preventive measures to be
initiated. Reports should be made to the CFO and the relevant research specialist(s)
contacted.

Control may include the following:

Forest sanitation, hygiene measures,
o regular survey of regenerated areas and removal and buming of infected plants and
trees and their slash and detached bark,

. Use of insecticides or fungicides in close consultation with the foresiry research
section of RNRRC,

The planting stock at any nursery which will supply scedlings to the Unit also needs
to be monitored for pests and discascs. Affected plants should not be brought into the Unit.

16.3 Grazing

In line with the multiple-use objectives of forest and as provided for in the Forest
Policy of Bhutan, grazing will be allowed (o continue in the FMU,

More importantly, a participatory approach to secure the cooperation of local villagers in
keeping their cattle out of environmentally sensitive areas and away from regenerating
coupes will be adopted with high prionity. These strategies will be implemented through the



61 FUTURE MANAGEMENT

combined cfforts of Dzongkhag and CFO, and should be a core part of the PFM approaches.

encing (barbed wire) will be adopted 10 protect regencrating scedlings and saplings in
harvested coupes. Barbed wire will be employed to close such areas to grazing for at least
10 years, or sufficient stems are above grazing height. whichever occurs sooner.

It was discussed in the public consultation meeting that people in the Geogs with cattle
would be supplied improved breeds of caule by NRDCL, if they reduced number of
unproductive ones.
As aremedy for plantation to thrive the following enforcements were discussed to be practised
il the cattle were found grazing inside the plantation area;

1. The owner of the cattle would be hable for maintenance of fencing damaged

ii.  The owner of the cattle would be liable for replanting equal number of seedlings

damaged in addition to seedling cost for replanting

i, The owner of the cattle would be imposed fine and penalty as per FNCR.,

The Department in collaboration with Department of Livestock and Rescarch Centres are in
the process of conducting studies related to grazing and its impacts. The findings of these
studies will be published and informed to the field level.

17. ENVIRONMENTAL STATEMENT FOR ENVIRONMENTAL IMPACT
ASSESSMENT, 2002.

The Environmental Assessment Act, 2000 necessitates all developmental proposals in
Bhutan to fulfill criteria as per Chapter [Il, Section I8 for obtaining environmental
clearance. The National Environment Commission Secretariat has developed Regulation for
the Environmental Clearance of Projects 2002 to be met by any applicant to carry out the
forestry activities. This section of the Plan provides information on how the forestry activities
will be carried out and controlled so that the proposed activity meets the requirements
of the Act.

17.1 Introduction

The goal of the Korilla FMU is to manage the forests on a multiple use, sustained yield
basis. This is basically to cater to the needs of the people in the Dzongkhag, support
livestock, meet timber and fuelwood demand. watershed and wildlife purposes.

The Environmental Assessment Act 2000 requires environmental clearance for all
the development proposals in Bhutan. The National Environment Commission has prepared
Forestry Sectoral Guidelines that recommend more specific scts of criteria for the purposc of
planning and implementation of forestry projects. These guidelines have been examined
to ensure that the practices within Konlla FMU meet these requirements,

The Konlla FMU was brought under management as early as 1990. The FMU has high way
from Trashigang to Thimphu running through it. Since the road length of almost 10 -
12 km 1s already constructed by the NRDCL, leading into the FMU. The roads
constructed showed little impact on the environment and have been bencficial to the
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remote villages so as to access necessary facilitics.

The KFMU does not share a boundary with any park, wildlife sanctuary, or any of the
buffer zones. The main environmental concerns are due to improper land use, heavy
grazing pressure from the livestock within as well as from the neighbouring Geogs and
Dzongkhags. Skidding or rolling of logs will not be allowed, instead cable crane shall be
used and for road construction if possible an Eco-friendly excavator will be used. The
cross drains and the side drains will be maintained throughout the season. In the unstable
slopes, Bio - Engineering works needs to be carried out by planting faster and native
species. The environmental statement also lists mitigating measures that will be
undertaken to lessen any effects on the environment for the future. During planning
environmental impacts were carefully taken into account and during the function mapping of
the KFMU many arcas were delineated for protection and conservation for wildlife, soil and
water quality.

Monitoring and evaluation mechanisms are being designed to assist in the future care of the
FMU and to aid in the identification of measures to disrupt the environment.

FMU acts as mitigating measures that will be put in place in the 2004 — 2014 management
plan.

17.2 Method

This environmental statement is based on an EIA conducted between July 2003 and
December 2003 as a part of ground truthing and information gathering for the plan. It is
based on personal observation, views of the CFO, RRA with relevant people and
engineering cell NRDCL. The forestry environmental parameter checkhst developed by NEC

was completed, identifying environmental effects and mitigating measures.
17.3 Environmental Performance of the FMU
The objectives of management are:

1. To mmprove the forest and other vegetative cover of the area.

2. To provide the local population, on a priority basis, with a perpetual supply of timber
and fuel wood to satisfy their needs.

3. To supply timber and fuel wood to the locally based wood-using industries and to
various Government organisations, as required.

4. To regenerate, either artificially through planting, or through natural regeneration
those forest areas currently not satisfactorily regenerated.

5. To increase the productivity and stocking of the forest through appropriate logging

and silvicultural methods.

To improve the condition of young stands through thinning,

To ensure the improvement of the presently degraded forest areas.

To protect the watershed values of the FMU

To protect and conserve the environment and ensure the preservation of genetic

diversity, wildlife habitat and the aesthetic value of the area.

koo b B oo
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10. To satisfy the nceds of the local population for other forest products and grazing
through their involvement in all phases of the implementation of this plan.

It will be noted that many of these objectives relate directly to environmental performance
of the FMU, and to satisfactorily meet these objectives mitigating measures have been stated.
These are discussed below.

17.4 Checeklist of Environmental Parameters for Forestry Projects

The initial stage of the EIA involved the completion of the checklist to identify areas where
there will be significant environmental effects. The scoring reflects the potential for effect,
as the FMU is operating for the first time.

In general, the operation of Korilla FMU will have no significant adverse cffect on the
environment. The potentially critical areas of reduction in water quality and, closely linked,
erosion control is being taken care. There is no observable evidence that significant erosion
or reduction in water quality will occur. Even during the monsoon, the water leaving the
catchment arca has a low sediment loading. The environmental functions of the waltershed
and FMU will remain intact. The critical operations of harvesting/extraction and road
construction have been sensitively addressed (see sections 17.5 below).

17.5 Environmental Statements for the Activities within the FMU,
17.5.1 Setting up of Management Unit.

Konlla FMU is being processed through all the necessary steps required for feasibility
study. These steps take care of the Environmental, Social, Economical and Sustainable
issucs. The process involyed the following key stages at its initial stage. The revision has
fewer road construction and lesser disturbances to the environment,

1. An mitial screening process using GIS techmques to locate areas of well stocked
torest relatively close to road access. This was followed up by ground reconnaissance
of FMU areas, in conjunction with community consultations to ascertain potential
conflicts between forestry use and existing uses. These consultations included
local communities and stalf CFO and Dzongkhag,

2. A forest resource inventory was carried out to provide information about tree stocking,
regeneration, timber volumes, site characteristics and understory species. Additionally,
this inventory collected mformation about other flora and fauna (including species
sightings, droppings, dung etc. as evidence).

3. Zoning within the FMU was then based on the above data, identifying forest types
and appropriate management techniques. This management plan incorporates the Forest
Function mapping technigque prescribed by DoFPSPS (Schindele, W. and Dhital, D.B.
(1997). It should be noted that this mapping directly addresses 8 function mapping
requirements listed on p.2-10 of the forestry sector guidelines (NEC).

4. The silvicultural system to be mplemented is the Group Selection System/Patch Cut
System, in the Broadleaved Forests and Single Tree Selection System in the local use
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arcas. The trees will be harvested by cable craning methods. A buffer of un-harvested
patch of at lcast 60 m will scparate cach Cable Line from other.

5. Best available system: the environmental impact 1s minimised.

6. The rotation age has been selected using age estimates from harvested trees, and ranges
from 100110 years. There will be significant areas of stands reserved from harvesting
scattered throughout the FMU so that on a landscape basis, there will continue to be
a range of tree ages up to the biological rotation. These stands include those reserved
for stream protection (30 m buffers on all streams) and soil protection (all areas steeper
than 45 degrees slope) and large areas of forest that because of terrain wall not be
accessible to cable cranes or suitable for road construction

Annual Allowable Cut (AAC) calculation uses standard, internationally accepted, formula
for calculating a sustainable yield of timber and are based on the growing stock in the operable
area (determined from the inventory data), using a conservative rotation. The AAC
calculated for the arca will be economically sustainable level.

Opcrational schedules for harvesting arc donc on a ycar to ycar basis. so that current
economic conditions are better known, The inventory data available from the FMU
inventory is not sufficiently detailed for operational planning; more detailed inventory data
for the potential operational area is collected every two years,

Potential Impacts on local communities will be monitored through on-going consultations
carned out by Divisional stafT as part of their day-10-day work in the FMU and as part of the
Operational Planning process. The Ninth Five Year Plan will include provisions for the
implementation of Parficipatory Forest Management, essentially inclusion of community for
effective natural forest management.

1752 Implementation of the Management Plan:
Baseline

The area has being under Management Plan so far. As such the area has the cattle population
that affects the regencration and added upon it the pressure from the migratory cattle
from nearby arcas.

Impact

If the Management Plan is not supported financially then it diminishes project efficiency
due to lack of funds,

Mitigating Measures:
= Included detail resources required in the plan
*  Raise awareness of the issue through workshops and dialogue,

=  Responsible CFO and Unit Incharge
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17.5.3 Felling:
Baseline

Felling for rural, as well as for commercial from the FMU has been carried out for last decade.
Though the felling has been carried out at larger areas, not much of felling damage to the
stands has being observed.

Impact
With the area opening up for revision, there might occur damages to residual stands.
Mitigating Measures

e Management Plan details requirement for addressing the problem,
e NRDCL and Contractors will be responsible for the details in the Plan to implement.

17.5.4 Uncontrolled allotment to rural use and grazing:
Baseline

Allotments for rural purposes are marked from the FMU, but there does not occur big open
areas from such allotments. Grazing pressure is one of the highest in the country. Field visits
certain us regeneration is a problem at present.

Impact

Lack of regencration and abusc to forest stand.

Mitigating Measures

=  Marking Rules laid tighter in the Plan.

=  Dialogue with the local stack holders.

=  CFO and unit-incharge will be responsible for crosschecking.
17.5.5 Road Construction and Maintenance:

Baseline

The Korilla FMU has good roads networks at present. The siltation is absent with minimum
run of rate dunng rainy seasons. The pollution of waters down the stream is negligible.
Of course, small land shlips are common sights in the district, major slides are not
common.

Impact

Road construction is the most significant environmental impact in the FMU. Major effects
like erosions, compactions, siltation, water pollution, landslides, ete are associated with road
construction.
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Mitigating Measures

Forest roads are constructed to a good standard. This is demonstrated in the field as well as
by the environmental assessment carried out in other FMUs in the country. There is ne
evidence of any major erosion having been caused by road expansion activities within the
FMUs.

e The road network within the Korilla FMU will be kept to a minimum for both
environmental and economic reasons.

e The road expansion activities will involve extending existing roads, and will involve
about 10 kms of new road construction.

e The TFDP has prepared a set of Standards for Road Construction and Maintenance in
close consultation with the NRDCL. These standards will be adopted in the
2016-2026, management plan. This will ensure that road construction within the
FMU will meet the recommendations, and ensure that any erosion is minimised or
elimmated.

e Roads arc regularly maintained to ensure the function for their purpose and do not
degrade, causing erosion potential.

17.5.6 Harvesting and Extraction
Baseline

Though harvesting and extraction are carried out on large scale in the FMU, these
allotments are not significant in causing environmental concerns at present.

Impact

Harvesting and extraction comprise one of the important forest management activities,
with a potential for negative environmental impacts. The harvesting exposes arcas thus

creating erosion potential and transporting timbers create ground disturbance which leads to
soil compaction and damage to regeneration.

Mitigating Measures

Mitigating measures have been employed to minimize environmental impacts from
these activities.

e Harvesting is prohibited on steep slopes to avoid creating erosion potential.

e Harvesting is carried out using Paich Cut Systiem. This minimizes both the
potential for negative environmental impact, and reduces the visual impact of
harvesting activities with better regenerating method adopted ie. Artificially
regenerating the whole operated areas immediately after harvesting with fencing.

e Extraction 1s by skyline cable cranes. This avoids ground disturbance by physically
carrying the logs, off the ground, to the nearest road. This greatly reduces the erosion
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potential of harvesting activitics on slopes.

e Sanitauon felling is practiced to remove dead and diseased (rees, 10
improve the environmental condition of the forest. Few deadwood both standing and
fallen, is retained in the forest to provide habitat and nutrient recycling.

e Inspection of harvesting/extraction sites will be regularly monitored by the unit in-
charge and will carry out as desired.

e The detailed description of harvesting and extraction activities are outlined in the
operational plans that are duly approved by the competent authority within the
DoFPS, MoAF,

17.5.7 Regeneration and Post Harvesting Treatments
Baseline

Regeneration problem is existed in the ficld at present, Post harvesting activities are
carried out in the harvested arcas.

Impact

With the revision of plan the FMU will be under operation and there might occur regeneration
problem, If regeneration fails then the problem couples up with other environmental. social
and economical bottlenecks Iater on.

Mitigating Measures
Series of operations prescribed for harvesting and Post-harvesting are detailed in the Plan,

e The sites are cleared off any residues left, and promote regeneration. A regeneration
survey is conducted for both artificially and naturally regenerated areas. The stocking
density of regencration is compared to standards prepared by FRMD. [f stocking of
natural regencration is madequate, it is supplemented by enrichment planting of local
species until the stocking standard is met. The plan provisions, in preferring artificial
regeneration, in the broad leaved forests and natural regeneration in the conifer areas.
Maximum intervention will be employed to ensure continued stocking with the tree
species present on the site before harvesting. On sites that are failing to regenerate
naturally, or where regeneration may be problematic (such as arcas that have logged
for sanitation purposes), plantations will be taken up. These are small-scale plantations
of local species, and they are monitored for survival rates.

e Regeneration in the Korilla could be a problem with large number of cattle population
in the area. For the reason the system adopted will give room to the implementers
for safer artificial regeneration with fencing.

e It was discussed in the public consultation meeting that the following enforcement would
be practiced if the cattle are found grazing inside the plantation arca:
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1. The owner of the cattle would be liable for maintenance of fencing damaged.

i.  The owner of the cattle would be liable for replanting equal number of seedlings
damaged in addition to seedling cost and

1. The owner of the cattle would be imposed fine and penalty as per FNCR.
17.5.8 Riparian Zone Protection
Baseline

The streams and rivers are naturally bedded with small bank erosions especially during
monscon seasons, Otherwise, the water quality, quantity, siltation erosion etc problems are
negligible.

Impact

If the water bodies within the FMU are not given enough protection or devised proper
mechanisms to keep intact the streams and the rivers, there will be problems like: drying
up of water bodies, decrease in quantity, erosions, siltation, loses of aguatic life ete.

Mitigating Measures
Stream and river protection are provided in two stages:

e At the FMU planning level, i.c. in this plan, 30m buffers have been applied to all
mapped streams. Further 15m butfer is provided for the drinking water source for the
settlements and urban centres The importance of buffer zone protection, for both
erosion protection and biodiversity reasons, is fully appreciated by operational staff.
The main purpose of mapping the buffer zones is to make the best possible estimate of
the area reduction necessary for this purpose and thereby to make a conservative
estimate of the net area available for harvesting and of AAC. In reality, during forest
operations, many more small and perennial streams are identified Thirty-m buffer zones
are applied to these as well.

e During Operational Planning the provisions of the forthcoming Riparian Code of
Practice will be applied so that stream protection will be applied on the basis of the
stream classification system given in the Code during harvest. This Code will

prescribe a range of stream buffer widths for different situations that can be
delineated mn the field.

The important consideration is that a conservative area be estimated for the stream
buffers that will finally be delineated in the ficld during operations —and this is done
with the provisions in paragraph | above.

17.5.9 Biodiversity Conservation within the FMU
Baseline

Biodiversity 1s rich and intact now. The arca is rich for both floral and faunal
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diversity. The species are recorded in the Plan document.

Impact

Once the area 15 brought under management. The removal of forest produce in accordance to
the Plan will take place. If the implementation is not according to the plan directives, we
might lose species from the area.

Mitigating Measures

Objectives of the management plan directly address the conservation of biodiversity. It
addresses two key arcas of biodiversity:

Conserving biodiversity: and actively promoting it. Biodiversity conservation is
addressed by practicing low impact silvicultural systems. Most of the systems followed
in FMUs crcate an uncven-aged forest with a high level of structural diversity. There is
minimal disruption to the ground flora or soil structure.

Deadwood is left to create diverse habitats. Natural regeneration, the preferred
method of establishment, enhances the stability of the forest by ensuring that species
suited to the site re- establish. The list of flora and fauna given in the Forest and Nature
Conservation Act (1995) (Annex 6) are also to be totally protected during harvesting
operations,

In addition to practicing minimal impact silvicultural, there arc large arcas of the
forest that are not commercially operated. These are buffer zones, inaccessible and non-
operable areas.

Arcas may be non-operable for a number of reasons: they are oo steep; they are of
special cultural significance; or they are of particularly high biodiversity value.

Biodiversity is actively promoted by increasing and diversifying the range of habitats that
are available. Low impact silvicultural and harvesting creates a more diverse age structure
and ensures that all stages of the stand-cycle are represented.

Attempts have been made to protect arcas from excessive grazing (the major factor
affecting biodiversity). These have been successful in some areas, but failed in others,
with herders breaking down fences. Research is being conducted by RNR-RC Yusipang
to address this issue, focusing on the social and participatory elements of this problem.
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18. CHECKLIST OF

FUTURE MANAGEMENT

ENVIRONMENTAL

FORESTRY PROJECTS

PARAMETERS

FOR

Adverse Environmental
Impacts

No

Significant
Effect

valuation

Small
Eifect

oderate |Major
Effect [Effect

1. COMMERCIAL LOGGING

A, Environmental Considerations Regarding Project Operations

|. Watershed Areas
2 a) downsthream
&7 SIRON economic losses o
oy b) downsneam ;
by silation coonomic losses o
¢) hydrology ¢) (ncreased pesk o
4 and  flood flows %
e g d) losy aof downstream
d)  water qualin beneficial uses 9
2. Relation to other dedicated
land uses
a) lmrpm;'vd ;
= ccotogio e C
@) conservation areas reCTEational 9
opportunities
b) economic ventures f’({“f"’”’b"" e 9
3. Traditional forest uscs : .lmp aired beneficial 9
uses
4. Rehabilitation 4. Social problems 9
5. Relation to regional/ national | . Posg'b‘.e conflicts
forestry-platio with established 9
P management policics
: o 6. Downstream
6. Critcal environmental arcas e 9
cconomic losses
. . a) downstream C
e A economic losses =4
_ b}  downstoream
b} stlatton economic losses o




4 FUTURE MANAGEMENT

¢} increased  peak

cconomic losses

¢) hydrology and flood flows
d) water quality @ ({};gac;lugg:vnswam 9
. 7. Loss of ecological o
7. Precious ecology viilnes
|B. Considerations Regarding Planning and Design
|. Cost’benefit analysis
2. Diminished
g o . project efficiency and
2. Operations and maintenance abischivos sEIndk of
funds
3. Data base for decision 9
4. Road network design
. a) downstream
@) erosion er:om;mic losses
2 b} dowasweam
by siliation economic losses
¢} hydrology ;;';gg‘}jg‘js peak and 9
d) losy of downstream
d)  water quality beneficial 9
[{AYA)
5. Unneccessary
5. Design of logging activities | damage (o residual
stand
6. Crtical cavironmental arcas
o a) downstream
a) eroston economic losses b
g b)  downstream
b siltation cconomic losses 9
’ X o ¢) increased peak
¢) hydrolog and ﬂaodﬂnug‘ 9
dy  water quality 1,2’"é;?:;;;f;’fg:t'n.vlream
7. Precious ccology 7, Loss of scologieal
: ; values
|C. Considerations Regarding Project Operations
. Road construction
e a) downstream
s economic losses 9
bl Stfk‘lﬁ()ﬂ b) do“'nsn'('a’” 9
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: R 30 ¢} increased peak
¢) hydrology and flood flows o
) losy of downsiream
d) water quality heneficial S
uses
2. Felling
a)  erosion a) downstream 9
by siliatton b)  downstream 9
y : ¢} increased peak
6. hydrlog and  flood flows 9
- d) loss of downstream
d) water quality beneficial uses 9
3. Log convevance and
. a) downstream
a) erosion cconomic losses 9
h)  soil compaction b) increased runoff 9
¢) log floatation ¢} Impede navigation N.A.
i ) less than optimum
d) allocaiion econonic betreyal;s
S 4, Degradation of
4. Logging in riparian zones waterways/fisheries N.A.
5. Socio-economics
a) employment opportunities
by loss of traditional forest use ?;’ i ;ﬁ?fz’"ggf nd
D. Considerations Regarding Post-Project Activities
. Rchabilitation and 9
2. Road shutdown 9
II. REFORESTATION/AFFORESTATION
Considerations Regarding Project Operation
I. History of forest abuse . Negation of
project goals if not
effectively controlled
2. Relation to other dedicated
a)  conservation areas o
b} economic ventures b) Interference with 9
move profitable
ventures
¢) regional/national forestry 5}
plans
3. Rehabilitation 3. Social Problems 9
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Logging A and B

4. Siting iy degraded forest 4. Possible 9
unnecessary loss of
ecological values

Considerations Regarding Planning and Design

|. Costbenefit analysis 9

2. Selection of tree species 4 . D'.mm'Sth 0 9
objeetives

3. Precious ecology o

ay wildlife 9

by fisheries 9

¢) plans 9

dr  soil and warer 9

4. Allocation of benefits to

locals
a) social conflict if

a) employment opportwnilies local people not
significantly wmvolved

b) training 9

¢)  non-wood products Q
5. Diminished

: . . project efficiency and

5. Operations and maintenance oljeckives ik of
funds

6. Data base for decision o

makin ;

7. Project financing and 9

1eSCIVOLrs
§. Dimimished project

R, Appropriate technology objectives if 9
: :

9. Relation to other dedicated | 9. Potential social and °

land uses cconomic conflicts

a) extensive land use

modification

10. Road network design 10. Increased erosion 9

I1. Use of grasslands 9

|C. Consideration Regarding Project Operations

. Commercial logging l. Same as in
Commercial Q
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2. Socioeconomic o
losses

2

Reduced water supplies

3 ired fisherics
3. Chemicals and fertilizers |-, 1mpaired fisherics o
and aquatic systems

4, Increased erosion

%, FINCYORE Oprrations due to soil disturbance

5. Soil conservation benefits

a) erosion 9

by sedimentation

c) soil capaciny

d) soil surface moisture

C|O|C|<C

¢)  soil mutrienis

6. Sociocconomic bencfits

a)  employmeni opportuniiies 9
b)  fuel-wood 9
¢) enhanced fisheries

dl  enhanced recreation/
I0urism

7. Water resources benefits

a)  minimized overland flows

b} reduced flood peaks
¢)  waler quality

QIS |[C | ¢ |

Source: Forestry Sectoral Guidelines, NEC (1999).18. FINANCIAL AND ECONOMIC
APPRAISAL

18.1 Economic Analysis

Investments in forest management are made with the expectation of high financial as
well as economic returns. Economic benefits can be in the form of socio-economic
development of the community or the people and at the same time improving the quality of
the forests.

Technically, good forest management by using prescribed Silvicultural treatments can
improve the existing stands of forests, thereby yielding better growth and also promoting
better regeneration of principal species.

The forest road is going to act as the lifeline towards developmental projects for accessing
communities in future. The objectives of good forest management cannot be derived
without a proper and sound financial and economic analysis. And this has been taken
into consideration during the management planning.
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18.2 Financial Analysis

A ten year financial forecast has been drawn for the Korilla FMU. The financial forecast
approximately forecasts the revenue earned, costs incurred and rovalties collected and paid.
The figures used are based on the information made available by the RM's office Zhonggar
Division, taking into account the latest rates. The figures used for the caleulation are in the
Table No. 28 below: and the caleulations subsequently.

The financial forecast 1s only for 10 years and does not include the profitability of the FMU
in the long run. But all developmental activities within the FMU will be beneficial in the
future. This hinancial forecast is based on assumptions available and only a projection of a
possible cash flow scenario. This is not a valid/legal statement and therefore should
only be used as a guide, The rates are not finalized rates. They were obtained from
average figures available at NRDCL. Therefore the figures are subject to change while
calculating with final rates for the Division,

With the road network to the valley, rural allotment is expected to increase and royalty from
rural timber and firewnod allotment is also going to fetch good revenue to the DFO office.
This has not been worked out due to unpredictability of trend in rural demand in coming
ycars.

Table 35: Figures used for Financial Forecast

M toclt 35.31

Volume Recovery NRDCL 40%

Road construction (Nu'Km) 12,000,000

Length of propose new road construction (ki) 3

Length of existing road (km)

New road construction (km/yr) 03

Road maintenance (Nukm/yr) 12,000
_Distanceto Depot (km) i

Haulage Costs (Nw'efukm) (Nw'm’

Cable Crane (Nweft) (Nu' m) 1403 | 527188

Royalty from rural allotments by DBH, however an average is used for
the caleulation (Nuiyr), based form the previous plan and adjusted form the
current AAC

Average compensation (penaltics and fines) Nu,

All costs from DFO are taken an average from the last plan period.
OPE 4378

Rural Allotments

Regeneration maintenance (Nuha)
area that require planting immediately 0

area that require planting per year 3 ha
Coupe regeneration establishment
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Creation of plantation (Nu/ha) 106000.(K)
Plantation maintenance (Nuha) 3322371.00
existing plantation in the FMU that require maintenance 33.52ha.
Table 36: Summary of the Financial Forecast
Total Revenue for NRDCL 31024778.00
Total Costs for NRDCL 15031260.00
Total Royalty for NRDCL 3177900.00
Total Revenue- Total Royalty- Total Costs NRDCL 12,815618.00
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Table 37: 10 years Financial Forecast for Korilla FMU (2017-2026)

Royalty) NRDCL

Revenue: NRDCL

Comimercial Timber | 1500 14644 | 3102477.8] 3102477.2 | 31024778 [31024778 |31024778 | 31024778 [ 31024778 | 31024778 [ 31024778 [3102477.8 | 31024778
Ruml Timber 2500

Towl Rev, NRDCL 3102477.8| 31024778 | 31024778 | 31024778 |3102477.8 | 31024778 | 31024778 | 31024778 | 31024778 |3102477.8 | 31024778
Cost NRDCL

Road Corstruction HKO0ON 2000000 3000000
Road Maintcoance 216000 216000 216000 228000 | 228000 228000 228000 252000 252000 252000 | 2316000
Marking cost 008 1692 1692 1692 1692 642 1692 1692 1692 1692 1692 16920
Inventory cost 08 16948 16948 16948 1H948 16048 16948 16948 16548 16048 16448 | AY4R0
Felling &

mmcgmmg cost 25 52965| 52965 52965 52965 | 52965 52965 52965 52065 | 52965 | 52965 | 329650
Cable craning 1493 | 316306.98] 31630698 | 31630698 |3 16306.98 [316306.9% | 316306.98 [ 31630698 [ I630695 [ 31630698 31610698 [3165069.8
2““":‘“““‘"‘“’ 65 137w 137w 137709 1377090 | 13770 137700 137700 137700 137700 | 137709 | 1377090
Recruits’Regenemtio

1 Maiwtcnance 3500 72905 12905 72905 12905 72905 72905 12908 12504 12904 12903 129050
(NuHn

Artsficial Plastation 75000V ha 225000] 22940 225000 225004) 225MN) 225000 225000 225000 225100 24000 | 2250000
Estblished

Rogencration/ Plantat A500ha 148000 148000 148000 148000 1 42000 | 480006 148000 148000 148000 148000 | 1480000
on mgamienance

Total Cast NRDCL 1187526 1187526 | 2187526 | 1199326 | 1199526 1199526 | 1199526 1223326 | 1222526 | 1223526 | 15031260
I\o‘":'::;;é'l"”n'"" 1914951 8] 1914951 % | 914931 82 [ 1902951 8 [1902951 8 | 1902951 8 | -97048 18 | IR78951.8 | IRTR951 & | IR7R95]1 & | 15993318
Royulty Commercisl 15 3T 3TN 317790 377 ITTH 37790 317790 27790 17790 NT00 | 3177900
Towl Rev: Revenue 1561161 .8

less Cost less 1597161.8] 15971608 | 597161.82 15851618 [1585160.8 | 15851618 | sraoe1g | 15611618 15611615 | 12813618




78 FUTURE MANAGEMENT

19. RESEARCH

Research programs will be taken care by RNR RC, and the DFO/FMU staff may collaborate
as appropriate. The areas identified for the research activities in the last plan will be taken up
on priority bases. The other areas of research are:

1.
2.
<

00, PN

Revive older research site within the FMU.

Utility and treatment packages for the less priority species.

Domestication of Nationally important NWFPs, which are under risk of local
extinction.

Study on the Epiphytes, an increase trend within the FMU. It deteriorates the quality of
the timbers.

Study on mistletoe attacks on Chir pine trees along Chaskar road.

Impact of commercial harvesting on wildlife.

Change of forest composition in the operated arcas.

Human wildlife conflicts due to harvesting operation,






IMPLEMENTATION OF THE PLAN

20. IMPLEMENTING AGENCY

The Department of Forests is charged with the responsibility of protection and
management of the forest resources in Bhutan. It will discharge this responsibility through
the Terntorial Division. The DFO Mongar, as the senior territorial officer, will be
responsible for the implementation of this Management Plan, assisted by the Unit In-charge
and other support staff.

20.1 Cutting Cycles

For future return it is felt that proper spacing between cable line layouts must be kept. This
has resulted in arcas being over harvested, with no chance for future cutting cycles. The
forest will be sustainable if the cable line spacing is properly laid so that subsequent passes
can be achieved. To ensure two passes in the future, a minimum of 60m needs to be kept
in between the cable lines. Mixed broad leaf forest has a rotation period of 100 years, this
means that two cable lines that will be implemented in the future are occurring at year 33
and year 66. Figurc 14.6 depicts the cable layout. The original line will be revisited in the
year 100. This ensures every aspect of sustainability, before the forests are put into
management regime, Understandably, terrain in Bhutan possess a problem for layout. The
layout in the field must be tailored to suit the terrain, but o the best possible the guidelines
must be followed.

20.2 Annual Coupe

Coupe for harvesting in the operable area must be accessible, mimimum environmental
problems and they should fulfill following conditions:

e Based on the Silvicultural System the annual coupe will follow required spacing
designed.

e The Unit Incharge will determine the extent of cable lines in the compartment
to be harvested annually. All prescriptions and restrictions laid down in the plan
must be considered and adhered completely.

e  Unit In-charge will arrange to mark the trees as prescribed in Section 20,3,

e Alignment of cable hnes in any way for safety, stand composition, environment
and cost consideration could be done in consultation with unit in-charge.

e (Cable line may transverse slopes greater than 100% but extraction should not be carried
out.,

20.3 Tree marking rules
Marking rules for works in the FMU to follow in general, to all stands.

e Before starting the work the coupes designated for harvesting will be delineated on
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the maps and the year of operation indicated. The boundaries will be surveyed
in the forest and demarcated.

Species listed for protection if encountered are protected as per Forest and
Nature Conservation Rule 2003,

No marking will be done 30 meters on cach side of the perennial streams.

In addition to 30 m buffer for perennial streams another 15 m is left along the
streams sources where the local water supply protection felt necessary.

Dead, dying. diseased and malformed trees will be given preference for marking.

Marking must be done only by trained staff, with authorised hammer only.

20.4 Harvesting

To avoid wastage the trees will be cut 10 ¢m above ground. The hauling method for
transporting logs from the coupe to road head will be done by skyline cable system.
Contractors must be well- informed about the stumps height. Damaged trees left behind
through bad falling techniques, even if not marked, must be salvaged.

Harvesting in the Working Circle is to be carried out in accordance to the following
prescriptions,

The layout of the cable lines should be planned well in advance of the harvesting
operations after the coupe has been demarcated.

The cable comridors should be as prescribe by the silvicultural system.

Only chain saws and hand saws will be used for felling, cross- cutting, de-limping
purposcs, while axe could be used only for fuel wood splitting,

Species that need debarking should be carried out at the carliest for safety purposes
for any reasons.

Measurements are o be recorded in the Log Yard Register. The Register should be
up-to- date and ready to produce for any Government related purposes and the same to
be submuitted to the CFO.

Records of all the trees marked and issued for rural and commercial use or for
conversion within the forest, will be maintained and furmnished monthly to the CFO
through compartment record forms.

Fuel wood will be collected from the harvested residues. It is important to collect
from the entire cable line rather than allotting green trees. once the accessible
arca is finished collecting. To avoid excessive environmental damage the
practice of manual rolling of logs will be discouraged. and may only be used on
sites where the slope is gentle (<25%).
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20.5 Reforestation of Harvested Sites

The harvested coupe or site must be cleaned to enable easy planting or natural
regeneration to take place. One of the main reasons for wasteful and inefTicient utilisztion of
forest resource and equipment is the lack of supervision of the harvesting operation. The
CFO and his staff will ensure that all phases of harvesting by the NRDCL and other users
are properly supervised.

It is crucially important that harvested areas are effectively regenerated as soon as possible
after harvesting.  Artificial regencration in the broad leaved forest and Natural regencration
18 given priority in the Conifer forest in the FMU. But if natural regeneration fails either
enrichment or complete stocking by planting must be carried out in the Conifer forests.
Monitoring of regencration stocking s part of this process. If the monitoring of
regencration indicates poor stocking, remedial action must be taken in the planting season
following harvesting,

The FMU, UIC will ensure that stocking of natural regencration is monitored following
completion of the harvesting operation. Enrichment planting, and Fencing, to protect
regeneration will be carried out by NRDCL, in consultation with the FMU, UIC.

The harvested area must be reforested immediately after the harvesting operations. Prior to
plantation, nurseries for local viable species should be raised in advance. The area
shall be planted with commercially viable local specie. There is a need for heavy
maintenance of plantation. Number of wage persennel (chowkidars) to look after plantation
and nurseries should be increased. Number of weeding should also be increased as per hield
experiences rather than literature and plan presceriptions. Regular maintenance of plantation
shall be done to ensure the survival percentage of the plants. The CFO shall evaluate the
plantation at the end of three years and if the survival percentage is lower than 80%,
immediate beating up should be carried out with the same species,

Although a monitoring process has been adopted in FRMD, it 15 recommended that
regeneration surveys be conducted every three years, until the regeneration has reached

a height that will ensure its survival. If the sccond survey (6“I year) indicates poor

stocking, remedial action must be taken in the planting scason following. The FMU.
UIC will ensure that stocking of

natural regeneration is first monitored within three years following completion of the
harvesting operation. The factors that Timit the success of regencration include: grazing
pressure, protracted harvesting periods and weeds and brush growth.  These problems
must be addressed if regeneration is to have a fighting chance. Tt is recommended in this
plan period to adopt more tending activities, such as weeding, brushing and fencing, so
that regeneration has a chance to costablish. This would also reduce the cost of
reforestation as clearing and replanting a failed arca would cost much more than the initial
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tending for natural regencration.
20.6 Road Construction

Roads need 1o be constructed to allow harvesting of the production Compartments. For this
plan period, the proposed road construction will follow the existing road at Korilla
block equivalent to 0.6 km and Kharnang block equal to 2.40 km as depicted in the map. Road
extension will give full access to Forest areas of various stockings. During the preliminary
field visits, the continuation of forest road to harvest the production areas are Kharnang
3 and 4 and Korilla 2a found feasible. However, while continuing the road in Khamang
Block, there is an obstacle in the form of a steep rock at the end of the existing road,
Feasibility and potential studies needs to be conducted during the operational planning
to plan the road construction in order to harvest the production area. For this planning,
the same road has been proposed which is subject to final recommendations in
the ficld

Figure 15: Existing road and production areas in Kharnang block
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Figure 16: Existing road and production areas in Korilla Block

Road construction in the FMU requires extra precautions to achicve environmental best
practice. See Annex 2, for more details. The basic necessity in forest road construction is
to avoid steep and fragile areas, to provide a proper drainage system, especially for safe
discharge of run-off water during the monsoon, with enough culverts and cross drains, to
have an efficiently draining compacted road surface.

Road survey, design and construction will be carried out by NRDCL. The road is to be
located by marking a gradeline on the ground. This gradeline is then used as a basis for
the road design, which will vary the location of the road as necessary to meet the standards
mentioned below in terms of bend radius, proportion of cutfill for various slopes. cte.
NRDCL will mark the design centreline in the field so that contractor compliance to it can
be monitored effectively. The road design should be part of the contract document,

A set of road standards have been developed by the Forest Engineers of TFDP, mcorporating
experience and observations over the eight years of the project. These are available from
TFDP or FRMD.
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Figure 17:Recommended Road Profile
21. PLANNING
21.1 Operational Plan and implementation

A Biannual Operational Plan will be prepared by the CFO Mongar to facilitate the timely
implementation of this Management Plan. Guidelines for the preparation of such
Operational Plans have been prepared by FRMD (2002), and are available in all territorial
Divisions. The Operational Plan will spell out in detail the sequence of operations for
each of the activities envisaged in the overall Management Plan, including the start and
end dates for accomplishing them. The Operational Plan is also the tool used to provide for
changes that cannot be foreseen or allowed for in the FMU plan, such as insect and disease
outbreaks, severe fires, etc. If and when these occur, the cumrent Operational Plan should
be immediately reviewed and areas and /or methods of operation modified to deal most
efficiently with possible changes in the sustainable level of harvest

The Operational Plan will be prepared in consultation with all of the agencics and partics
who will be using the forest. Inclusion of a consultation process with local communities
in the preparation of the Plan is particularly important so that potential issues concerning
communities in the forthcoming operational areas are worked through before the plan is
implemented.

The Rolling Operational Plan will include detail of activities for the coming year (vear 1)
and an outline of activities for the following year (year 2). Guidehnes for Operational
Planning prepared by FRMD UIC offices also. The Guidelines 1s user-fniendly and
contains detailed process for preparing and implementing the Operational Plan. FRMD
will continue to update the changes.

The operational planning has important implication in budgeting It allows participatory
process since planning is carned out a year before the start of the activity. The primary
aim i preparing the OP is to determine and to co- ordinate the timely input of resources,
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Detailed Outline | De

Concept of Rolling Plan

Operational Plans will be prepared before NRDCL financial year begins so that the budget
for OP can be presented before the management committee. It is therefore, recommended
the OP be prepared as recommended by the Forest Management Code of Bhutan. The
timing and the schedule of steps for Management Planning and Op writing is given below:

The OP will be prepared in consultation with all the agencies and parties. Inclusion of a
consultation process with local communities in the preparation of the Plan is particularly
important so that potential issues concerning communities in the forthcoming operational
areas are worked through, before the plan is implemented. The process for preparing
and implementing the OP is given below
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Table 38: Implementation through Operation Plans

PREPARATION AND IMPLEMENTATION OF OPERATIONAL PLANS

Activity

(Planning Step)

Objective

Output

Responsibility
(lead)

Comments

L. Approved FMP

To involve relevant stakeholders
in planning for activities which
have a direct impact in their
“mterest”

management or rural
timber harvesting (1o be
incorporated within the
oP)

2. PRAs with To preparc participatory plans for | Participatory plan for | DoFPS, FMU, UIC ? First step is to enter into discussions
local firc management; grazing control | grazing DzFO with stakcholders and their representatives
stakeholders and rural umber management; fire

Use PRA techniques to prepare a plan

Plan costs arc included in the OP

| For the areas proposed for harvesting during

and
cable line survey

extraction
activities

road construction plan

3. Operational To assess the resource availabdity | a. Site-level inventory data | FMU, UIC
inventory for the planned harvesting area for operational area to be | NRDCL the next 2 vears
harvested
Calculation of the harvestable May be combined with Harvesting plan and
volume h. Precise estimate of cable linc survey
volume to be removed
during the coming year.
4. Harvesting plan| To plan for harvesting and a. Agreed extraction and NRDCL Within the selected dentified

harvestable area for the year

Mazay be combined with Operational
mventory
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Activity

Objective

Output

Responsibility

Comments

(Planning Step)

(lead)

5. Preparation of | To prepare a costed plan for Approved operational plan | FMU, UIC with | Activities linked with objectives
Operational Plan | implementation during the next 2 with budget local identified in the FMP and following options
years (involving stakeholder stakeholders as and guidelines in the FMP
participation for some activities) [dentified responsibilities | required
for cach planncd activity Each activity with identificd responsibility
To formalise local institutional for implementation, estimated cost, and
responsibility for planned Calculated costs for each site-specific location
activities (e.g. grazing, fire planned activities
management, rural timber OP prepared according 10 standard formats
distribution) |
6. FMU annual To review progress and identifly FMU Annual report FMU, UIC | During Forest Management comumnitiee
report and address any implementation endorsed by Forest presents o annual meeting
presented to the problems Management committee the Forest
Forest Management Implementation problems need to be
Management To identify any future actions commitice addressed before endorsing the new OP
committee necessary based on issues anising
7. OP reviewed by For the Forest Management OP eandorsed by Forest FMU, UIC | During Forest Management committee
FMU commuittee to endorse the OP Management committee presents o annual mecting
commuttee and {prior to approval by DoFPS) the Forest
endorsed Management
To endorse expendifure estimates committee
for the commng financial year
8. NRDCL To ensure that NRDCL 1s Budget estimates for the Forest | Meeting needs to take place by
financial committed to funding the agreed or Management November to ensure that budgel
commitment activities in the endorsed by NRDCL and | commitiee requirements can be included in the
within OP OP Forest Management NRDCL APO for the next financial year

agreed

commitice




IMPLEMENTATION OF THE PLAN

Activity Objective Output Responsibility Comments

(Planning Step) (lead)

9. OP approved by, To approve the OP for Approved plan and budget | Approval by - OP approval linked with sanctioned
Director implementation FRMD and budget tor all planned activities
DoFPS Director DoFPS

10. OpP To carry out planned activities Harvested tiumber; According | Each activity with a specific
implementation by protected responsibilities responsibility and budget

NRDCL

area; roads; fuel wood ete

identified in the
operational plan
¢e.g FMU, UIC,

NRDCL, DzFO
etc. |
11, Monitoring of | To assess the level of Information for FMU FMU, UIC DoFPS responsibility is to monitor the
activities achievement of planned activities | annual implementation of activities camied out by
report NRDCL
Monitoring also has a cost which needs to
appear in the OP
[2. DoFPS, UIC | To report progress against FMU Annual report FMU, UIC | Prepared annually
prepares FMU planned
annual report activities Progress 1s reported against each FMP
objective and the associated activitics
To highlight any problems being
encountered in implementation
13. Prepare the To prepare the next operational Operational plan FMU, UIC | Operational plans may alter in

next year's
operational plan
(steps 2-5)

plan taking into account progress
over the past year

response o Forest Management commiltee
suggestions and recommendations
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21.2 Mid -Term and Final Review

The Head FRMD will ensure that evaluation is carried out at five year intervals, based on
the information collected by annual monitoring and other necessary information. The
evaluation should be based around a review of the objectives and options, to sce how well
the management plan is being implemented. If objectives are not being achieved this should
be examined, reasons determined and activities redefined if appropriate.

Corrective action, 1f it 1S necessary, may require changes to a range of inputs
or to mmplementation methodology. The evaluation will be camed out by staff who are
independent of field implementation activities,

The results of Mid-term Review should be discussed with the FMU Level Management
Committee. Mid-term Review must be conducted in November-December 2021,

21.2 FMU Level Management Committee

The FMU level Management Committee Meeting should be chaired by the CFO Mongar to
ensure the smooth implementation of the Management Plan,

Therefore, the Committee consists of’

I. CFO., Mongar Territorial Division, Chairperson

o

FRMD Representative

3. RM., Zhonggar Division, NRDCL

4. FMU, UIC, Korilla FMU

5. Unit Manager, Korilla FMU, NRDCL

6. DzFO, Mongar Dzongkhag

7. Gups and Mangmis of Ngatshang, Chaskar and Mongar Geog

8. Key Village Elders

Terms of Reference for the FMU Level Management Committee:

During FMU Management Plan Preparation:

e To support the interest of the stakeholder groups during the planning process.

e To discuss and agree upon FMU forest management objectives for different parts of
the forest based on national prionity and specific local condition and needs.

e To consult (along with FRMD) with specific groups of stakeholders likely to be
significantly affected by proposed activities such as road construction and timber
harvesting ensuring that their interest are effectively accommaodated in the final Plan.

e To review and endorse the drafi Forest Management Plan before it is presented to
Director General, DoFPS and Minister, MoAF for final approval.
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During Operational Planning, Implementation and Monitoring:

e To represent the interests of identified stakeholders group during planning and review
of activities under Ops.

*  To review achievements during the past vear (based on annual report submutted by
the UIC) and advice and act on any 1ssue identified.

e To make recommendation for changes in the proposed OP for the coming year

based on previous year's experience and on the need to achieve the agreed
objectives mn the Forest Management Plan.

e To review and endorse the draft OP before submission to the Director General,
DoFPS for approval,

e To participate in the 5-year mid-term review of the Forest Management Plan.

e To hold additional meetings as required in response o specific issues arising
from the implementation of the Forest Management Plan and OP,

21.4 StafT

The CFO. Mongar Division is the overall controlling Officer of the area. The Forest Range
officer and the FMU, UIC will have direct responsibility in control and management of
FMU. They will be under the administrative control of the CFO. Mongar Division. The
Divisional Forest Officer is the direct representative of DoFPS in the ficld and as such he
is solely responsible for all forestry activities, both technical and administrative in his
Jjurisdiction.

22.4.1 Responsibility

For the smooth implementation of the plan in the FMU, following staff is the minimum
required;

Unit In-charge 1
Deputy Ranger 1
Asst, Forester 4

The UIC will be responsible for the day to day implementation of the plan under the
overall guidance of the Divisional Forest Officer. The UIC will keep records of all the works,
supervise and initiate other silvicultural activities as envisaged in this plan. The UIC will
be responsible to CFO, Mongar,

Deputy Ranger will be responsible for carrying out operational inventory, help to prepare the
OP, supervise road consiruction and maintenance and keep the track of regeneration of the
harvested areas. Deputy Ranger will also be responsible for supervising the tree marking
and felling, timber extraction, transport of logs to depot and reporting the coupe clearance.
He will also be responsible for marking of thinning, fire and pest activities. The
Asst.Foresters will be assigned to help the Deputy Ranger.
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21.5 Buildings

The office and the stafl quarters are constructed long time ago and it requires maintenance.
The office building was very poorly electrified, therefore a major renovation on the same was
done in the fiscal year 2015-2016 which improved electrifying the building. The two unit staff
quarter are in dilapidated condition and at present not eccupied by FMU staff] it needs to be
renovated.

21.6 Vehicles and Equipment

Lack of mobility is the main cause of inadequate implementation and supervision pertinent
to ficld activitics by the Departmental staff. This is hindering smooth implementation of
management plan,

With assistance from the FRMD the FMU would be supplied with one number bike to ease
implementation of field activities. The office is supplied with computer from FRMD and
now it has two computers.

22. MONITORING AND EVALUATION

The primary focus of the Royal Government of Bhutan's Forest Policy is to ensure
conscrvation of the environment and, only thereafier, to allow the derivation of economic
benefits (such as commercial timber production) from the forest.

To ensure that this policy is being carried out in the management of FMU, a two-
stage verification process is necessary. The first stage checks that on-ground activities are
being carried out as planned in the short term. and the second stage checks that the
objectives of the plan are being achieved over the longer term. Monitoring (checking on
inputs on a year to year basis) is the term used for the first stage and evaluation (checking
achievements against objectives over five year periods) is the second stage,

Standard forms for monitoring and evaluation were prepared and are available from the
FMCB, 2004, The forms for monitoring were subdivided into Physical, Financial and
Environmental sections that contained an exhaustive set of questions and the forms for
evaluation were also subdivided into Evaluation form A and Evaluation form B.

The TFDP working closely with the FRMD developed a new monitoring and cvaluation
process in 1999, for usec on FMUs in Bhutan. Different forms were developed on different
time scales; Monitoring Form A for the annual monitoring process, Evaluation Form A
for the five year evaluation, and Evaluation Form B for the once only Evaluation. The
ficld data collection forms used, consists of Physical and Financial Formsl-3,
Environmental Forms 4-11 and the Physical, Financial and Environmental Summary
Form.

The necessary Monitoring and Evaluation Forms 1s available with DFO office or at FRMD.
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22.1 Record Keeping

The records should be kept by blocks and compartments. This would ensure that cach
activity that occurs is recorded in the format and easy to find format. Totals of the AAC
allotment would then be submitted monthly to the DFO - as is already required.

It is essential that all records of activities and operations within the FMU be maintained so
that analysis and investigation of past management can be carried out and AAC allotments
can be followed., Although record keeping may not seem as important as some management
activities, it 1s the backbone of future management decisions and the importance must be
stressed.

The guidelines 1o complete and fill the forms; one for Rural Allotment, one for
Commercial Allotment and one for Stand Tending and Regeneration activities are available
in all territorial Divisions and UIC offices.

It is also important to record all activities for future management and monitoring and
cvaluation

22.2 Mid-term Review of the FMU Plan

The Head, FRMD, will ensure that the Plan is reviewed five years after implementation.
The review should be preceded by an Evaluation.

The Mid-term review will be discussed with the FMU Level Management Committee.
22.3 Monitoring

Monitoring 1s the continuous/periodic review undertaken by management at every level
of implementation, of an activity 10 ensure that input deliveries, work schedules, targeted
output and other required actions are proceeding according to the Plan. The CFO, TD will
ensure that monitoring is carried out on an annual basis according to the guidelines issued by
FRMD. In the context of FMU implementation, inputs includes machinery availability
and staft skills and availability, while outputs include operational plan completion, road
construction, production of forest produce, and the like,

It is essential that monitoring forms are recorded regularly and are handed over for review.
The plan must be monitored to obtain the best practice of forest management.

22.4 Evaluation

Evaluation is the examination of whether objectives are being achieved. In the context of
FMU evaluation, sufficient time has to elapse before a realistic assessment can be made of
progress towards fulfilling objectives (Incoll 1999). Evaluation must be carried out at five-
year intervals, based on the information collected by annual monitoring.

The Head, FRMD will ensure that evaluation is carried out at five-year intervals, based on
the information collected by annual monitoring and other necessary information. Copies of
necessary Forms can be obtained from FRMD.
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Corrective action, if it is nccessary, may requirc changes to a range of inputs
or toimplementation methodology. Staffs that arc independent of ficld activities will
carry out the evaluation.

The Director, DOFPS, will appoint the Evaluation Team

The Evaluation Team must conduct the evaluation in April 2011.

23. CONSTRAINTS AND RISKS

Constraints to forest conservation and management planning are:

e Lack of mobihity leading to an mnability of the staff’ (o supervise any management
activities in the FMU.

e Lack of skilled and trained forest workers,

e Uncertainty of recruit establishment due to grazing pressure and undergrowth
competition,

e Potential negative effects of cattle grazing on regeneration success.
e Lack of internet connectivity facility in the FMU office.

e Lack of research information.

24. DEVIATIONS FROM PLAN PRESCRIPTIONS

The annual harvested arca should be managed to allow for unforescen situations. For
these and any other bona fide reasons, the annual coupe may vary =10%. However,
the total volume harvested over successive five years period must be no more than five
times the AAC volume.

Unforeseen other circumstances may warrant deviation from the Plan prescriptions. In
such an event, the CFO Mongar must obtain prior written approval from the Director General,
DoFPS. Any such request for Plan deviation(s) must be fully justified and such approved
deviation(s) entered into the Management Plan during its next scheduled revision. The
National Environment Commission Secretariat (NECS) or the Competent Authority
established by the Ministry must be informed of the plan deviations approved by the Head
of Department if any.
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Annexure 1: Maps of Korilla FMU
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Annexure 2 : Compartment Review and Prescriptions

Concept: The compartment review and prescriptions were done with visual experience,
walking through the each compartment. This was done in consultation with the field staff
during the field visit. These reviews and prescriptions therefore, might be very general in
some cases. Therefore, during the operational planning, detailed prescriptions should be laid
out,

Dunng the prescriptions followed, the forest functions as described in the function maps
should be strictly adhered to. The restrictions mentioned n respective forest functions should
be strictly followed,

BLOCK: Sherichu
COMPARTMENT: |
Aspect: North to South East

Forest description: The Area 1s mostly for local use only. Major area, particularly towards
the river falls under river or road buffer. The area is very prone to fire and grazing
pressure in the area is quite high. It is quite sensitive to erosion and there are forms of
land degradation seen such as formation of small gullies, etc.

Prescription: The arca should be mainly kept for local use only. Soil conservation
measures, protection from fire and sokshing management should be camried out in the areas.

BLOCK: Sherichu
COMPARTMENT: 11
Aspect: Mostly northeast

Forest description: The compartment falls under Yadi settlement arca. Forest type is
mostly chirpine till Yadi, and falls under road buffer arcas. Patches of Bhutan pine are found
above Yadi either in pure form or mixed with broadleaf species. Pine needle and NWFP
collections are done from this arca. Chirpine stands along Chaskar road have been affected
by mistletoe/Loranthus. here has been recent incidences of fire in the area but have not had
much affect on the forest

Prescription: The area can be opened to lemon grass, pine needle and other NWFP
collections. Rural markings done should take care of road buffer as prescribed in the forest
function mapping. Strict vigilance and patrolling should be in place to prevent outbreak of
fire in the area. Fire lines may be created and maintained. Protection measure against
mistletoes needs to be done, referring to literature or seeking advices from research centres.



107 ANNEXURES

BLOCK: Sherichu
COMPARTMENT: 111
Aspect: Southeast

Forest description: The arca could be considered as protection zonc becausc it is
not as accessible, Wherever feasible and accessible can be opened for limited rural
allotment. Production forests are found towards ground level. Potential arca for lemon
grass production. Many areas are quite steep and prone to erosion and land degradation
in monsoon scason. The area 1s also prone to frequent fires. Recent fires in the area have
destroyed patches of forests and can be scen along the Tashigang highway.

Prescription: Mcasures to protect the arca from fires, crosion, cte. should be taken. Limited
rural allotment from the area can be done; otherwise the area can be designated as protection
zone. The area is also potential for lemon grass production particularly at the ground level.

BLOCK: Ngatshang
COMPARTMENT: 1
Aspect: Mostly North

Forest description: This Compartment is harvested and one of the main concerns when
we lalk of Korilla FMU. Operated cable lines up to Cable Line No. 43 exists in the
Compartment. Up to Cable Line No. 6, there is a good survival of seedlings and canopy
closure is taking place as well. Cable line Nos. 7, 8 and 9 has been kept as Research Blocks,
to study the natural regeneration in broadleal forests. But unfortunately, not much work has
been done in the Lines. Sources said that it has been discontinued due 10 budget constraints,
These cable lines are clearly visible from the opposite aspects as wide and undesired plant
species grown up. The area needs regenerated artificially by the NRDCL. The DFO
should discuss with the concerned research officials and draw immediate attention on
this. The fact that this area 1s operated and also there are many cow sheds is the main
problem area when we talk about issues in Konilla FMU. But generally speaking,
natural regeneration 15 not a problem n this area as one can see other viable species also
coming up in association with the plantation species. There is a very good nursery maintained
by NRDCL in the area. Seedlings of Exbluckandia, walnut, champ, Acer and Nyssa species,
etc are spread in approximately 35 well maintained beds (@ 18000 seedlings.

Walnut plantations have been tried in Cable line nos. 10 to 14, but seeds have been destroyed
by rodents and fencing by the cattle. However. some seeds have survived and sprouted
into promising scedlings. Walnut can be a very promising plantation if sceds are protected
and germination allowed to establish,

One of the distinct openings is the first cable line (cable line no.1) A Power Transmission
line has traversed through the line, just below the road. And this has hampered the

existing regeneration taking place there, and opened the arca to grazing. Otherwise the
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regencration isdoing well after the immediate vicinity from the road. Established secdlings
of planted species ke Exbluckandia, Acer, Nyssa, Walnut. Schima ctc, arce scen and the
seedlings have attained appreciable height and canopy closure 1s expected after few years.

Prescription: Grazing must be controlled in the area. The DFO and NRDCL should find
possible means to control grazing, cither by increasing watchmen (chowkidars) or
creating awareness 1o local people ete. Heavy maintenance of plantation is necessary;
the promising scedlings should be nurtured till they are established. Rural allocation
from the interlines must be restricted. Weeding must be carried out entailed by the
norms and standards of plantation circulated by the Social Forestry and Extension
Division, Failure of plantation must be followed by beating up or re-planting.

The Research works on Cable line nos. 7, 8 and 9 should be followed up immediately or the
artificial regeneration taken up in the aforesaid harvested areas.

BLOCK: Ngatshang
COMPARTMENT: 2
Aspect: North to North East

Forest description: The compartment had been exploited in the past due to easy
accessibility (near the road) and also a sawmill existed in the area. Afforestation programs
were imtiated by the Dzongkhag. According 1o local sources, there has been over-
exploitation of Champ trees inthe past. Champ and other locally viable species in
the area have been overtaken by Dephniphyllum species now. The area falls within
the highway zigs. Ngatshang village settlements fall within this compartment. At the
foothills, near the river, patches of chirpine forests are found.

Prescription: Soil conservation measures should be taken in the area. The DFO and NRDCL
in collaboration with the Dzongkhag should look at the maintenance of the existing
plantation. Grazing issues and regeneration problems in the area also needs to be discussed
and overcome,

BLOCK: Ngatshang
COMPARTMENT: 3
Aspect: North East

Forest description: The Compartment 1s mostly settlement arcas of Ngatshang community.
The adjoining forests are also mostly sokshing for the local community. Patches of chirpine
are found at the lower altitudes towards the river. The area should be kept for local use. There
is heavy invasion of Dephniphyllum species.

Prescription: The area will be designated mostly for local use in the plan. Soil
conservation measures and grazing regulation needs attention in the area.
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BLOCK: Ngatshang
COMPARTMENT: 4
Aspect: East and North West

Forest description: The Compartment forms the Yaori Catchment Arca. Majority of the
arca is the settlement area, comprising of Yadi village under Ngatshang geog. Most of
the arcas are therefore for sokshing and local use arcas. Pure stands of chirpine forest are
found towards the river. Around the settlements, forest condition 1s usually good and
particularly the around the catchment area.

Prescription: The arca will be mostly designated for local use only. Soil and water
conservation measures should be undertaken. Regulation of grazing is also a necessary
prescription. The area is also prone to forest fire, so strict vigilance must be in place. The
rural allocation from the local use arca should be monitored to ensure watershed
conservation,

BLOCK: Korilla
COMPARTMENT: 1
Aspect: North

Forest description: Operated Cable Line nos, 15 to 26 falls under this compartment. There
is intensive cattle browsing in the area. Survival of plantation seedlings is very low.
Deliberate openings of fencing and freeing the cattle by the local people are a common
sight. Forest condition is good at the interlines, except for few rural markings which
can cause threats to sustainability, The cable lines below the road are performing better
than those above the road. Below the road, there 1s no much grazing pressure and natural
regeneration is doing well. The main constraints leading to low success of plantation
are; grazing pressure, destruction of seedlings by heavy rain (planted at the onset of
monscon as per the plantation norms), tremendous pressure of weeds etc.

Prescription: There should be a strict vigilance and grazing should be controlled.
Allocation of rural nmber from the interlines is not permissible as per the prescriptions and
this must be strictly adhered to. There should be heavy maintenance of plantation and
wherever survival is low or not successful, immediate beating up should follow or the area
should be replanted.

BLOCK: Korilla
COMPARTMENT: 2a
Aspect: Eastern

Forest description: There are steep areas towards Pangtot, which should be considered as
Soil Protection arcas. Near pangtot, towards Basakhar, the arca is potential for commercial
harvesting of timber. Since the area is guite steep, and the whole area falls either under



ANNEXURES

Soil Protection or Soil Conscrvation, there should be no ground based skidding in the arca.
The existing road at the Konlla Block | can be extended to this compartment, but
adjustments should be made based on field conditions (taking care of the steep areas and
gulhies encountered).

Prescription: The arca is potential for commercial production of timber. Since the
Silvicultral System should shift from Strip Clear Cut to Patch cut system, it 1s expected that
regeneration problems in the arca will be reduced as compared to existing plantation.
However, plantation should be carried out as per the norms and experience and should be
maintained. There are few cow sheds and cow herds in the areas so the area is also prone to
grazing.

BLOCK: Kharnang
COMPARTMENT: |
Aspect: Northern

Forest description: The Block boundary is not as clear. Permanent topographic features

have not been taken as Block boundary. It is a small compartment, Khamnag settlement
area falls under this compartment. Bhutan pine and Oak sokshing are found around the
settlement areas.

Prescription: The area should be kept mainly for Jlocal use. Sokshing
management/improvement can be possible areas of interest in the area. Soil Conservation
and Land management activities should be carried out in the area.

BLOCK: Kharnang
COMPARTMENT: 2
Aspect: Northern

Forest description: The description is similar to Khamang Compartment 1. A patch towards
the north could be considered as a protection block since the area s quite steep. The
compartment forms the Gudan catchment arca. There is production feasibility towards
compartment 3, since the stand is good.

Prescription: The arca should be kept mainly for  local use.  Sokshing
managementimprovement can be possible arcas of interest in the arca. Soil Conservation
and Land management activitics should be carried out in the arca.

BLOCK: Kharnang
COMPARTMENT: 3
Aspeet: Mostly Southeast

Forest description: The compartment mainly comprises of steep areas and is not feasible
for production. Production 1s potential towards the gully and compartment-2. The stand there
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is quite good and is feasible for commercial production; however, whenever during the
Operational planning, if steep arcas are encountered such arcas should be delincated as Soil
Protection areas.

Prescription: Forest functions such as soil protection ete. should be added or completed
during operational planning. Land management and soil conservation activities should be
encouraged in this area.

BLOCK: Kharnang
COMPARTMENT: 4
Aspeet: South to South west

Forest description: The compartment encompasses the Gudari water catchment towards
the gully there are steep arcas. Along the forest road entering mside this compartment,
cable line survey has been done. Tree enumeration has also been completed. However,
the area is dominated by Quercus species, which does not have good market.

Prescription: The existing forest road needs heavy maintenance. Landslides, blockage by
trees on the forest road has been neglected, making the road unstable. A buffer should be
maintained on unstable terrains, and harvesting of imber should be restricted. Since there are
more Quercus species in the region, firewood coupes can be allotted from the compartment.

BLOCK: Kharnang
COMPARTMENT: §
Aspect: Mostly Southern

Forest description: The majonty of the area can be considered as Protection arcas. There
are few settlement areas and few degraded areas falling in the compartment.

Prescription: The steep areas will mapped out in the function maps and prescriptions drawn
as in the plan. Forest fire prevention and land management activities are necessary in the
compartment.

BLOCK: Gangola

This Block was designated as Watershed Working Circle during the 2" Forest Management
Plan. The objective in the previous plan was “protecting the natural environment, specially
aiming at catchment hydrology in relation to the water supply to Mongar town.

As the block was utilized for local use with single tree selection system. it has been designated
as local use arca in this plan period.

Annexure 3: Forest Inventory Results

FOREST INVENTORY
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The first inventory of Korilla FMU was carried out in 1990, thc sccond inventory for
the revision was done in 2001 and third inventory in 2012 with the objective of preparing a
medium term management plan. The standard FMU inventory technique was used. with data
being collected for trees larger than 30cm diameter on plots of 0.05ha, 10-30 cm trees on
plots of 0.01 ha and for regeneration on plots of 0.004 ha. Data were also recorded on
the site and wildlife observations were made, A total of 202 plots were used in the inventory
calculations. These sample plots were laid systematically on the grids of 300 x 450 m
between the lines and the plots on a line. On the base map scale of 1:25.000, this results
in a 20mm x 20mm grid. The stratification of the forest types in the operable areas is done
bearing in mind the homogeneity of the forest types and similar management needs.

The division of FMU into blocks, compartments and sub-compartments is maintained as
such in the first plan for casy references and follow up for the field personnel. These are
essentially water catchments and therefore follow ridgelines. Compartments were created
for casy orientation within cach block. Compartment boundaries generally follow casily
identifiable topographic or physical features like main streams or roads. In some cases sub-
compartments have also been created for orientation and management purposes. In most
cases these boundarics follow forest types to indicate a uniqueness of an arca for
management purposes.

Forest Inventory Results

The standard inventory technique was used, with data being collected for trees >=10 cm
DBH over bark on plots of 0.05 ha, and for regeneration on plots of 0.004 ha. Data were
also recorded on the site and wildlife observations were made, A total of 223 plots were
measured but of these only 134 were used for production planning as the remaming plots
were located in the protection and non production zones. These 134 plots were used for
AAC calculation.

Overall inventory result of Korilla FMU

I Total Area of 13137 NA NA NA NA
FMUtha) %
2 Total number of 1810903 Naot 6 169803595 | 1923770.14
- trecs Estimated |
Total basal 211237.9 Not 9 19204751 230428.3
4 ' Estimated
area(m?2) j
Total growing B05570.5 | 200072.13 32 54840243 106273852 !
5 stock of Korilla
FMU{m3})
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Number of trees 138 Not 6 129.26 146.44

b per hectare Estimated

P Basal area per 16.08 Not 9 14.62 17.54
hectare(m?2) Estimated

a Volume per 61.32 15.22 32 41.74 80.9
hectare(m3)

Commercial production inventory result of Korilla FMU

Total Area of

| Production 199906 NA NA NA NA
arca(ha) ]

2 | Number of plots 42 NA NA NA NA l

: Total number of 3 Not - o .

3 ki Y97028319.2 Bitiinated 130 301201005.58 229525764398
Total basal Not )

9

4 area(mn2) 512579 Estimated 19 41481.83 61033.9]
Total growing

5 | stockof 165920.6 | 843835 66 56007.39 27583373
Production
area(m32)
Number of trees Not

6 pes hoctare 498749 Estimated 130 -150671.32 1145168 4506
Basal area per o Not -

7 hcctam(m.?) 25.64 Eg.timatcd 19 20.75 30.53
Volume per o4 > (19 -

X hectare(m3) K3 42.21 66 28.02 137,98

Rural production inventory result of Korilla FMU
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Totwal Rural Arca of

U | EMU(ha) 497409 NA NA NA NA
2 | Number of plots 92 NA NA NA NA
3 | Total number of trees 6823154 Not 9 617978.57 | 74665221
Estimated
e Not
4 | Total basal area{m?2) 69118.1 f 13 6000964 78226.61
5 | Total growing stock of | qca004 ¢ | 8988042 kY 253066.02 | 485123.61
Ruralim3)
Number of trees per Not %
§ [ s 137 0L 9 12424 150.11
Basal area per Not
? | hestare(h) 13.9 e 13 12.06 15.73
'
g | Volume per 74.2 18.06 3] 50.88 97.53

hectare(m3)
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Annexure 5: FMU Level Management Committee
Korilla FMU Level Management Committee

As stated in the Forest and Nature Conservation Rule the FMU Level Management
Committee has been established in order to have wider view in the management planning
process. The Committee consists of ;

1. CFO, Mongar

RM, Zhonggar

UIC, Korilla

UM, Korilla

DzFO Mongar

Gups and Mangmi of Ngatsang, Chaskhar and Mongar Geog.
Tsogpas of the Village

20 > O A W

The management Planner

The Committee can co-opt any members they feel important for the management planning.
Term of References for the FMU Level Management Committee

A. During Forest Management Plan Preparation

e To represent the interest of identified stakeholder groups during the planning
process for FMP preparation.

e To discuss and agree on FMU, Forest management objectives for different parts
of the forest (management circles and zonations), based on national priorities
and combined with specific local conditions and local needs.

e To consult (along with FRMD), with specific groups of stakeholders likely to
be significantly affected by the proposed activities such as road construction and
harvesting and ensure that their interests are effectively accommodated in the
final version of the management plan,

e Toreview and endorse the draft forest management plan before it is presented
to Director, DoFPS, and Minister of Agriculture for final approval.

This will require four FMU, Level Management Committee meetings during the year,
when the MP is being prepared.
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B. During Opcrational Planning. Implementation and Monitoring

To represent the interest of identified stakeholder groups during annual planning
and review of activities under Ops.

To review achievements during the previous year (based on the FMU annual report
submitted by the FMU, UIC) and advice and act on any issucs identified in the
report,

To make recommendations for change to the proposed OP for the coming year based
on the previous year’s experience and on the need to achieve the agreed objectives
in the FMP.

To endorse activities, priorities and funding arrangements within the draft OP before
submission to Director General, DOFPS.

To participate in the mid-term evaluation of the FMP.

To hold any additional meetings as required in response to specific issues ansing
from FMP and OP implementation.

To participate in the final (10 vear), Evaluation of the FMP.

This will require at least one annual meeting of the FMU Level Management Committee
during each vear of FMP implementation. Meetings need to be timed to ensure consistency
with the annual planning cycle and financial year.

Stakeholder Analysis for Korilla Forest Management Unit

e Through Gup and
Local herders | Grazing :’:elm'muy then 2 Dzongkhag extension
agent

Rural timber, |

firewood,

flag posts, leaf litter, |all = except

NWEPs, medicinal  |rural
Local residents | plants, mushrooms. |timber, 1 Through Gup

water, sang firewood &

(incense), fodder,  |fag posts (~ve)

stones sand

rock
Migratory ¢ i Ly Through Dzongkhag
herders Greaig Tioewasd 2 extension agents
Community Sokshing rights = 2 Through Gup
Religious . Firewood & (lag
community S::c“ ‘:32 M posts +ve; 3 Through Gup
(local) P mcense
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Religious :
community z:;:::;lg:ge +ve 5 Not now required
(non- local)
Timber, jobs, forest
development (e.g.
NRDCL ?;?ggoﬁgam"&? +ye I NRDCL representatives
meet state timber
needs
. Through NRDCL
Wood chips, s PREERT 1
Woodusing | Firewood, Timber, |, ; ::g;z:::;‘}:_z*“““ .
industry Residues, :
" Profits nominated by o
woodd users association
Contractors Profits tve 3 Through NRDCL
. - Through Gup and
Labour Employment (jobs) |+ve I NRDCL
Protection of the
environment and
hiodiversity ;
i I sSozretd e o — Through DOFPS and
Division suppl el tg rur:at biodiversity = I FRMD
s | peteige s
suc:gainabl)' v Tve
Control over
activities
Tourists (local) | Scenery, nature
Tourists (non- | Scenery, nature Profits +ve ' Kt
local) Scenery, nature, Others = G Throngh Duongkiug
Tour operators | profits
Protected arca,
Researchers Production area, all +ve 2.5 Through DOFPS
Information

+ve denotes a positive impact on the “stake™ of the forest management operations

-ve denotes a negative impact on the stake of the forest management operations

= denotes that the stake is unaffected by the forest management operations

1 = most important stakeholder

S = least important stakeholder

Agreed composition of the Forest Management Committee Members




ANNEXURES

NRDCL RM & UM

FRMD Nominated by head FRMD

DOFPS CFO (chair) & UIC

Gups Covering the majority of the forest adjacent population

Wood industry

Representative to be nominated by the wood users
association

Dzongkhag

RNR cxtension agents

Stakeholder Analysis carried out on 11" March 2016

Participants

K

2
S
4

Mr. Kado Tshering (CFO Mongar)

. Mr. Tandin Wangchuk (RM Zhonggar)
Mr. Kuenzang Thinley (UIC, Korilla)

. Mr Norbu Wangd: (DzFO, Mongar)
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Annexure 6: Record Keeping Forms for the FMUs

Record keeping within the FMUs has been identified as a critical arca that needs evaluation
and constant monitoring to ensure that proper records of all activities are maintained. To
date records have been kept in ledgers in the territorial offices, these records although thought
to be comprehensive appear to be lacking some vital information. Furthermore, the
information from the same arcas seems mismatching and incomplete,

This annexure mtends to direct the way in which records will be maintained from now on.
Records from the check post will be maintained as usual but records for the activities
within the FMU will now be maintained on a Sub-compartment basis as recommended and
endorsed in the Second national Level Management Committee Meeting. Thus, the
forms are available for easy references any time,

Required Backup Information

It is recommended that all the records within the FMU be transferred to these formats so
that all the operations that have taken place in the Korilla FMU are concise and contained
within a consistent format. Some vague information from the past are suggested to update
and record the necessary information. Although record keeping may not seem as important
as some of the management activities, it is the backbone of future management decisions
and the importance must be stressed.

Updating and Safekeeping Maps.

Along with the new formats, it is important that proper maps and all field notes of the area
are maintamed. Maps of the FMU can be obtained from FRMD or enlarged topographic
map sheets can be acquired from the Survey Department, New activities within the FMU
should be record and information should be submitted to FRMD for map updating,

How to Complete and Maintain the Forms.

Three separate formats have been endorsed: for Rural Allotment, for Commercial
Allotment and For Stand and Regeneration activities. These are meant to maintain
important information in a summarised way. They do not have to be only records
maintained, other records are important and must maintain them,

There is not a section within these forms for totaling activities. The monthly and yearly
totals should be compiled in the regular reports to the CFO. Copies of these reports
should be maintained in a folder in the Divisional Office.

There will be three forms for each sub-compartment. These forms should be photocopied
(three for each compartment or sub-compartment} and stored in a ring binder so that extra
sheet can be inserted where and when needed. The Unit Office must maintain records in
the soft copies in computer.
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Filling up the Forms:

Recording of information should be done after cach activity, The Block, Compartment and
Sub- Compartment can be listed, and the forms will then be active for that sub-compartment
until the sheet is full. This may mean for the entire ten-year period. or longer, will be on
the same sheet. All forms require that the Management Circle (MC) and Working Circle
(WC) be recorded.

Management Circle (MC)- Production(P), Protection (Pt) or Non Production (NP) state
the acronym of the management circle in which the activity 1s taking place.

Working Circle (WC)- Blue Pinc (BP). Hardwood(H). Mixed Conifer{MC). Fir (F),
state the acronym of the working circle in which the activity is taking place. More than one
WC can be recorded.

Further information required on the Rural Allotment form is mainly the name and address
of the permit holder along with the permit number, marking book number, species,
product type provided and quantity. In the Comment column record any relevant
information, this should include permit holder’s name and may also include arca
description or stem per hectare remaining ete.

Information required on the Commercial Allotment form is the designated cable line
number (year and number, 1.e 2016-01), the length of the cable Iine and the azimuth
of the line. The number of groups per line must be recorded along with the area of the
cable line. The number of tree marked in the cable line and group must be recorded with the
total standing volume, NRDCL's recovery volume is recorded in the next column. The
Other Activities column 1s for any activity that does not fit anywhere else. The marking
book number 18 recorded next to this column. The Comment column must include a
description of the cable line location as indicated by the traverse notes, including the
tie point, for example: 283m WNW (Tenzin Wangpo) from the junction of Korilla top.

Further mformation required on the Stand Tending and Regeneration form if the cable
line number, the activity completed ( Eg: thinning), including the year and area, for
regeneration, natural should be indicated for future regeneration survey results ( this will
be recorded on the same line in the future). If beating up of the artificial regeneration is
required the species must be noted, When surveying, the result must recorded along with
whether a resurvey must be done, the vear for the next survey can be noted under the
Comment column. This column should also contain detals of the plantation or thinning
locations.
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Annexure 7: Tree marking Rules

Sclection System will be used on sensitive and exposed sites where other
Silvicultural system cannot be applied.

Trees marked for harvesting will be evenly distributed throughout the stands.
Mature and over mature trees should be given preference for removal.

Dead, dying, diseased and malformed trees will be marked on a priority basis.
However, care should be taken so that no large openings are created in the stands by
marking these trees.

In a mixed stand, even distribution of species should be left standing as future crop.

Where cable cranes are to be used, the extraction line will be as narrow as possible,
not wider than four meters.

Trees damaged during harvesting will be marked and removed during the subsequent
coup c¢leaning operation.

The following guidelines in carrying out seeding (or first) felling are not intended to be
applied ngidly, but may be taken as a basis for the framing of site specific prescriptions.

Seed tree system will be applied to Chir pine stands or mixed stands in which conifer
is the predominant species both in numbers and special distribution.

The larger trees (DBH OB >30cm), with sound, well-developed crowns, should be
selected as seed-bearers (seed trees) and should be spaced at about 15-20 trees per
hectare (i.e. approx. 22 1o 26 ms apart), If no such trees are available smaller trees
(more trees per hectare) should be retained.

Smaller trees and poles, if thinly scattered, should be felled to create blanks for
regeneration.  But well-stocked groups of promising stands should be left to form
part of the future crop.

Well-established advanced growth of both saplings and poles should be completely
freed from overhead cover,

This system will not be applied to areas with heavy undergrowth of competing
shrubs or herbacecous layer unless ground seedbed preparation is undertaken, prior
to or soon after the felling operation.

This system should not be applied to stands on steep and over-exposed slopes or
on south facing slopes. In the casc of gentle south facing slopes, the cable lines
may be oriented southwest with corresponding reduction in corridor width to
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reduce over-cxposurc to sunlight. On hot aspects it may be advisable to lcave
considerably more trees per hectare or the felling may be made in patch or in
comparatively small groups.

e In mixed stands with a predominance of Chir pine, silvicultural treatment will
favour the regeneration of pines.

e Slope condition, wind firmness of surrounding and retained seed-bearers as well
as the visual stand value will be considered whilst using the system.

e Discased, malformed, dying, non-wind firm and fire/resin-tap damage stems will
be cut on a priority basis.

® Retained sced bearers should have a complete canopy. capable of bearing viable
cones, disease-free, wind firm and reasonable form.

e Retained stems should not be the oldest or tallest in the stand. Over-mature trees
should be felled on a priority basis.

e The configuration of the arca sclected for felling under this system may be
irregular in shape.

e  Maximum size of a contiguous area harvested should not exceed one hectare in
cxtent.

e Advanced growth should be retained and protected where possible during felling,

e No logs that have not been debarked and lops and tops should be retained: to
avoid bark beetle infestation or build-up of fungal infection.

e No resin tapping will be permitted on retained seed bearers, which will be marked
prior to felling.

Marki lelinss fir hikic i ter 11 L st

e The sced tree system s used in pure pine stands or mixed stands consisting of
mixture of pine and spruce with pine predominating.

o The seed tree system will be used in the above stands only on suitable sites.

e The system will not be used on steep and exposed, south or south west sites

* In mixed stands an equal distribution of pine and spruce will be left standing.

e Slope charactenstics, wind firmness and aesthetic values will be considered.

o  About 20 to 25 trees per hectare (1€, approx. 22 to 26 m apart) will be left standing.
e Diseased. malformed and dying trees will be cut on priority basis.

o Trees left standing will be of good health and form to ensure good seed source.
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Trees left standing will not be the oldest or tallest in the stand. Over malure irees
will be cut on priority basis.

The shape of the area chosen for the seed tree system can be irregular.

Maximum size of a contiguous area harvested using this system should not
exceed one hectare.,

Markin idelines for patch clear-fellin Group Selection Svstem for Broadleaf

forests)

In general, the following factors are to be considered when determiming the spatial
framework and sequential order of the patches selected for harvest:

Create several patch or group openings along a line totaling 2-3 Ha per sub-coupe
(including sky-line corridor), and with cach opening separated by patch of intact
forest (of at least 10-20m)

The direction of the tree lean, and topography has to be taken into account to prevent
large trees being felled on nearby advanced growth,

Dead or dying trees or those showing symptoms of decay or damage (snags, scars,
conk, etc.) will be retained between patches, and in the interline spaces, to safeguard
flora and fauna niches or habitats, but not in the harvested patches themselves, where
there is the risk of wind throw and danger to personnel working underneath and
where their value as refuges in such open spaces is questionable (Note; guidelines
such as this one should be based on specific management objectives and current
understanding of practical measures of biodiversity conservation).

The totally protected Taxus baccata (Yew) shall not be marked for felling under any
circumstance and all species histed for protection under the Forest and Nature
Conservation Act (1995) must also be protected if encountered.

Markine Rules for Thingins in Y Bluc Pigc Stand

Thinming will be carried out i immature stands. The objective of the thinning 1s to
increase growth and quality of the stands and at the same time provide small
dimension timber to the local people. Healthy, vigorous trees will be released by
cutting suppressed, diseased and malformed trees. Considering the fact that there is
great variation in the age, density condition of the immature stands.

The stands for thinming will be identified from the forest type map and verified n
the field.

The stands 1dentified for thinning, if falls within the harvestable limit of the cable
cranes, will be subjected to thinning.

Marking of trees for thinning will depend on the number of stems per hectare, age
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or size classes, and the spatial distribution.

In stands less than 10 m in average height the target spacing should be
approximately 4.5 m X 4.5 m or about 500 trees per hectare,

In stands with pole crop (average height 10-20 m) the spacing of the trees after
the thinning should be more than 5-6 m or approximately 300 to 400 trees per
hectare.

In stands which, at present, have less than desired trees density and spacing,
only trees, which grow in cluster, very close together and therefore, compete for
light and nutrients can be removed. Discased trees, especially those infected
with mistletoe should be removed,

Care must be taken not to create large openings in the thinned stands.
Diseased, malformed and suppressed trees will be thinned on a priority basis.

Under no circumstances the marking officer should give in to pressure from
potential local users to mark good quality, healthy and best trees in the stands.

Marking for Rural Uses

It is necessary that the marking for rural use whether for timber or fuel wood, should

be done under standard Silvicultural system.

Firewood marking when necessary should be done under Single Tree Selection

System from Local Use (only) forest area.

Flag posts, fence posts and poles demand should be met by marking for thinning in
the pole crop high density stands thereby subjecting the stands to Silvicultural

thinning,
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Annexure 4: Road Standards

As stated before, the road standards developed in the cast by TFDP will be
implemented for design, drainage and construction of all forest roads in the FMU.
Following are the standards:

Road Design

1.

10,

11,

12,

13.

Road lengths and density should be minimised, consistent with access requirements
to reduce environmental impacts and enhance access economics.

Where possible locate roads in arcas with low side slopes, the maximum side slopes
allowed in all arcas except rock is 100%.

Roads must be constructed in such a way that no earth works or soil spill into
wiater courses or watercourse bulfer areas. Care should also be taken to ensure that
no earth works or soil 1s allowed to spill onto agricultural land, near houses or main
roads,

Roads should be planned in such a way as to balance cut and fill to mininmise
transport of construction materials.

Roads should not be constructed in steep and unstable arcas where there is the
possibility of landslide. A thorough survey of any area suspected of being unstable
should be undertaken prior to work commencing.

Roads should be kept as narrow as possible to reduce damage to the environment
and to reduce costs.

Where possible, box curts should be avoided, however they are accepiable for short
distances (up to 300 m), if they reduce the length of the road, reduce environmental
damage and are properly drained.

Minimum radius formed by curves or corners should be 15 ms and should where
possible fit the topography of the land.

Roads should be located on elevated areas where possible to minimise side cutting,
width of clearing and drainage problems.

Side cutting should be carried out leaving a stepped batter, each step no more than 3
m in vertical height and no more than 100% gradient with a 1.5 m horizontal step.

Convex road surface should be maintained at all times with the centre line 30c¢m
higher than the edges.

Stabilise and re-vegetate cut and fill slopes with shrubs, grasses and legumes
as soon as possible after construction.

Ensure proper maintenance of roads and enforce road use restrictions during critical
weather conditions such as monsoon seasons.
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Drainage
e Road planning should ensure that roads are located in such a way as (o minimise
stream river crossings.

e Roads should not be constructed in arcas. which are prone to flooding in the
MoNsoon S¢asons.

e In arcas where side slopes of 70% or greater extend for a distance of 100 m or
more above the proposed road catch drains should be constructed to divert
surface water into culverts. Side drains or table drains should be at least 40¢cm deep
and 65¢cm wide and should drain into culverts of sufficient size and frequency.

e All culverts must have stone or concrete aprons at their exit points to prevent
crosion by water. These aprons should be of suitable width and design to prevent
any crosion, taking place and should extend down the slope for at Ieast the length
of the spill. They should divert the water back into the stream if the water came from
a stream.

e Culverts of appropriate diameter (not less than 30cm) should be placed at regular
intervalsalong the road. The following table gives the minimum spacing required
according to road gradient. Should the roadside drain be composed of erodable
material then the distance between the culverts must by reduced by 50%.

& : 110
5-8 90
9-10 80
11-15 60

e Culverts should be laid at 2 to 5 % gradient across the road to enable water to flow
but should not exceed 6 % as damage from erosion will result,

e Culverts pipes (Hume pipe) should be buried a minimum of 700mm below the
surface of the road.

e In areas of high seasonal rainfall, catch drains should be constructed above the
road to collect surface runoff and prevent it reaching the road.

® Drains should not be allowed to dircctly enter a watercourse but should be
diverted nto surrounding vegetation at least 50 m before a watercourse,

e Sumps or silt traps should be places in drains every 50 m in erodable soils
and must be cleaned regularly.



127 ANNEXURES

Roead Construction

10.

All tmbers above 30cm diameter must be felled and removed from the road
alignment, the remaining timber should be cut and bumt ( no organic material should
be used as fill).

Primary excavation should be done in such a manner as to remove the topsoil and
place it on the downward slope of the road. This will allow wvegetation to
regenerate and stabilise the slopes.

Where side slopes of 70% or more extend more than 100 m downhill no side
casting of spoil should be allowed. In this sitvation end haul methods must be
used,

Forest roads should only be constructed on stable soil types where there is no
possibility of slippage.

All road construction on side slopes of over 50% or difficult terrain, such as
boulder fields, must be carried out using excavators.

Batter and fill slopes should not exceed 100%

Where road construction is carried out on side slopes of over 90% rock or
concrete wall should be built to support both batter and fill (this is not required
in solid rocks).

On side slopes of over 70% all of the load carrying surface of the road must be
built on stable ground. The road should not be supported by fill,

The adverse gradient should not exceed 10%. However, grades of up to 12%
will be allowed for distances of up to 300 m if this substantially reduces
road length. Following this incline a minimum distance of 100 m of grades of
10% or less must be maintained.

The favourable gradient should not exceed 12%. However, grades of up to 15%
for distances of up to 300 m will be allowed if this substantially reduces road
length. These grades should be followed by grades of less than 10% for
distances of 100 m or more.
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Annexure 8: Environmental Imoact Assessment Report of Proposed Forest

-'<:‘:?qqn’éq‘aéaﬁ:'qQarm&r:&q-gg‘
Natural Resources Development Corporation Limit

ROYAL GOVERNMENT OF RHUTAN
NRDCL THIMPHU, BHUTAN
‘l ———

e

No. NRDCLIHO Fage-Sec/3:2016¢ 67 7 i April 21, 2016

The Regional Manuger
Zhonggar Regional Office

NRDCL: Mongar ’

subr Environment Impact Assessment Report of Korily FMU

Rl NRDCL/Zhong/Road-01/2016/%9 dated February 2, 2016

Sar,

With reference 10 the sbove cited letter, enclosed please find herowith the Envirnment Impact
Ascessment Report for rond for revision of Konls FMU Plan along with Environment Mavagament
Plan, google carth images showing the tentative alignment of road. durtp site £ Iabour camp locstion
and 150,000 topo map showing the road alignment wentatively.,

The scin copy of the detail FIA roport will also be emailed to you for veur relerence and recond.

You e mstructed to forward the copy af the detas] EIA report o concern authority for theiy o
tmmediate action, \

I The Chief Fheestry Officer, FRMD, DokPS, for kind information

2 Dy Chiel Fbrestry Officer, FRMI, Dol IS along with 2 copy of the EIA weport

1 Phe Chief Torestry Officer, Teritirial Division, DoFPS Mongar, for kind nformation.
4 Dy General Manages, Production Division, NRDCL HO, for necessary action

The natton's presmier supplier of natural resonrces as constriction materials at e most
affordable rates and in sustainable manner
Post Box No. 192 Telephone « CEO: D0975:2-322615, EPABX. (00-975.2. 123834/ 323868/ 328059,
Fax No.. 00975-2-325585, E-mail: ipfodinedel It website: www, nrdel be

ple Lo Ceut Sl
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Road

ENVIRONMENTAL IMPACT ASSESSMENT REPORT FOR CONSTRUCTION OF FOREST ROAD AT KORILA FMuU,
3 KORILA BEOCK, MONGAR DZONGKHAG

1 Name of the applicant Natural Roscursus Developnant Corporation Lo
1 Name of project Constructom ol foret soumd
A Prasent mailing address Chiet Taacutive Officer, NROCL Thimphu, MO 8ok ne. 132, 1eéd no

325749, EPABX no. D0875-02-323834/323858 Fax no. 0097502
. 32588S. Emali: info @nedel b
4 Name of environmental focal person M7, A% Kepal, Enginess, Peadurtion Oivision, KROCL 3Q, Thmghy. Tel

na. 02.223834/323368, Email fancpal@nrcel it
5 Project objectives Timber harvesting & afforsstation af harvestod arnas
& Rolevence 10 overall planning Revision of Forest Management Plan
7 Funding and costs : Funded by NROCL, Thimphy
Nu. 3,601,200 00 {Estimared)
B Projett description
&3 Propect focaban 1 Fram 18,00um Doint of existang 1oad of the 1AL
Table 1: Kosd Iocation details by Dzonghhag aml Geog
'?::’ d"""'?o— Dongthag Gewoy Town Village
0+000 | 1«200 Mangar - Ngatshang N angtoe
1.50,000 Tope map attiched.
5.2 Cinngory af romd Azcmss tnad
8 2 Reoad speafication
Tabhe 2. Road Specfication/Quantities
e Unit Specification/Quantities
Moﬂ Wity cleanng m 1000
Formation Width m 5.00
Porvereot Width mdudm m 350
Pavwprwrit material (Fdging, soling & sgnes) ' 1.314.00
Volaene of extavated material
a} Escavanion in wail all type m”* 2,919 41
b) Excavaton in sock all type w' 5,107 60
nvevauLo +0ad | gradiont -, 47
Maimim raiad gradont L 211
Crons druen no NiL
Bow/Hume pipe culvert ra NiL
Ln!a na Nit
Foul kengih of bidies m NiL
V-shaped side drain dlameasions
n 301l (hotizontal x vertcai om ALCM K 30 Cm
n cock (horizontdl x vertical) om IDCMX 20CM
Total lengih of v-shaoed drain m 1,138 50
Box shaped sede dran damensions
Mbu&eulmhelhl) om NIL
Total lengeh of bax orain m NIL
.4 Excavated Materipls e excavated materlal will 5o managed and disposad off safely w» designated
locations through the use of excavator sad tipper trucls or hydraulic tragton
A3 Explosives Approsimase guastaty of explowive uy be wsed 15 38 under
s. No Particulars Quantity
1 Satety fuse 144 coils |Approx|
b dutorator 252 Nos, (Appeox|
3 {D-thord A0dmirs. {Approx]
a4 |leatee 324 ks - |Approx)

Controf single shot blastimg technique will be acopted with the ergageient of & Yrained & certifed bimler

d Page 101 1 @/
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o9 Altermatives
10 Pukle Consultathon
11 Project vite Physieal Enviroamental dytails

L Topography and Geology

NIL

Public comuttatian meoting congucind

Table 50 T 1y und shservations along the roud
Side slope | Obsesvation on
Chainaged Xm 0+000) di ) » teo'ogy & noasible Method of siep= & twrrain
problam stabilization Above R Batow road

" ¥rom Yo ¥E

Dabing formaticn Normal Bo-engineering + Retalning

D000 | 1200 3200007 20-100 |[Samchi/Shumar) & no [ & Breant wall strictur works
probilem loreseen wherever required,
Total

L2 Water Coure Crossings
Vable & Detaids of water courses that will regwire crussing Along the proposed rosd

Chainage at which | Nameof | Type of | If brdge, Down xtream water users detaih
comit crosses water | water | crossimy | Lengty of Nameof | Bomse Yovs ol e
vimrse o hristge mﬂ' cummunity | hold
or (mo)
individual
From To
Hipipe
D+00C | 0+0573 NA  |cutvt NiL [N Ni Nil
12 Project Site Ecological Deseription

120 Lamd Use/Vegetation )
Tuble 5: Land uwe amd forest edearsnce required fir road construction

Ch:::_._hon:k- J:md use Acea (M) Tenure Attocted House hold no
Mineg ard wood
O+000 | 1+200 [fosest 12.000 00 10 ymary Nl
Table 6 Areas Required for Project Facilities
Facility Land use Area (m') [Tenure/ownership | Ramarks

Mixed Hard wood GVl reserve Tl grogect

|Labour camg forest 1000 pof antum _ [forest complotes

|Othars

122, Protected aren

|
The protected arwas such # 5oil protection, local wainr supoly wumm

protestion, Wild iife protection €t shal be indentifad whére no commescisl
activitiey snvall be allowed.

13 Progect spdwl envirgnenmnt
133 Population
Tuble 7: Project Bencliclurses, Housebulils with possible access <2km esther side of the roatt

E

Deronghhay

e —

Households (No|

{

Mongar

2 house haid of P,

Suwree of information: as per attached No Objection lester of the Gug, Geog
112 Lows of Hosses, Services, Infrustrictare anid Cielirsl Hirstuge Sites

Type of loss NOS Bescription of disturbance
Setvice NIL NIt
[Howse NIk NiL
[infrassructues NIl hil
“HCaRural sites il NI
[Hentage NiL NiL

Page 2 ofa
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153 Acsthetios
No azthetic distrubiance s forescon however, grass seeding & other bio-onginnerng technsgue shalt Be appliod oo
the slopes for reclaiming immediately sfter road conttruction, .
18 Project lmpacts and Mitigation Measures
Type of negative impact Mitigation measures I Fatimated metigation casts
Blockage of witer canpl NIL NI
MHouse NIL NIL
Infrastructure NIL NIl
L Monitoriag Program

Maonioeing of the comstruction works will be done by Site spervisor, Korila Una, NROCT, scluding fume b 1ime
monnoring by the Unit Masuger, Korils Uniz under Zhonpgar: Regiomal Office. Mongar. The Regional Manuger,
Zhonggar Regional Office, NRDCL Mongar, shall also carry uut the frequent mondtoring wirks. Abo the Eagloenr,
freen Engineering Section, NRDCL HO shall carry oot the monitoring works ux & when required

b

(X U
ingmcer
Froduction Division, NRDCL HQ

Page 30f &
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—

PRELIMINARY COST ESTIr"* 7= * "y umg

sh
Ne. Parthculars of work Quantity Unit Rate Amount [Nu) | Rermarks
1 LARTH WORK HSH 20014,
51 |Fimht of wiry cranng 12,000 20 1sum 0.94] AL mmm!anm. 0. S |
J{Formaton cutling 15K 2612
a) Lecavation of wll tyges ot senl LUl AL icum 54.71 LSS0 AW, P62
bl Tacavation of all typers of cock with o1 5,107 ﬂoﬂwm 211 BLR 2013,
ithout blysti 1070, 72620 [RWOD14, P, 62
2 IMASONRY WORKS
21 |Excavation in foundanion trenches fae
comtracton of hame pge culvert R :ou.
a) Excavation of a¥ tyoes of soll D.00}cum 9 or 2 OYENCION P. 6
lbl Excavation of all types of rock with or 27 77 [oum 08 4% R 013,
withoot blastiag 14,066 07 {ENT107. P &
21 |Frowding & laying NP2 cass RC plpes
ncludirg taltary B5R JO13,
4] S00mm i with A5mm wall thick 6.25|m 29611 1411 3L {DRODGS » 9
2.3 |Providing K Laying dry rubble masonry with 7,76 cem 1,660.09
hard stone in weich pa, retaining wall B5R JO13,
JpPTOn £ 12,882 27 1SMO050, P21
24 Innn of trenches 353)cum 6161 BA5 2013,
217.521EwWn s p. 7
3IADAD WORKS 05A I013,
3.1|Preparation of wub grase 4380 D0 |sum 393 41,2495 &0 [ FW000Z P 5
A 2|Providing & Lying hammes dressed s1ono 2400.00|m 81.3% BSR 3013,
eding 130mim x 200mm 195, 208 00 S0 TE, P 22
3.3 |Providing & g stone solny 808 00 [cum 1.270.67 B5R 2011,
102LC18 65 I3M0O072, P22
J A Poviding & laying base courne 402 D0 [cum 1,754 64 LS BITE
WOl PGS
705 366 28 |(+) MTO0GS. P 3
3 S5{Providing & laying thaulder fillag 180,00 {cum &7 SR N3,
12, 185,60 | EWON, P 64
I 6|Digng & proviing V thaped sarthen side zammrm 1539 "
drain 44,136.00 |[RWE107, P, 64
A7 Cansoidation of road surface 402000 {sam 6.5 20,05 60 {RWEL2, .64
TOTAL 3420679 85
Add 5% tontngency 17148099
IGRAND TOTAL 3601163 84
|01 SAY 2 3.601,200.00
Frepared & submitted by
{
Engneer
Production Division, NRDCL HQ -

Page &
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: PRELIMINARY COST ESTIMATE 1.80 KMS
sk
No. Particulars of werk Quantity Unit Hate e ) Termarky
1{LARTH WORK BSH 3013,
L1 |Right of wiey clearing I8.000.00 lsgm A 35,420,00(CCO002, ».
1 2 |farmation cutting B5R 2013,
o} Excavation of afl types of sod 2543 12 Jeum 8.1 271.26% 20| RW0013,
b) Excavation of all types of rock with or 10677 50 feum 112 BER3GTY,
without blasting 2,255,194 78 |[RWOO14,
2{MASONRY WORKS
2.1 [Encavationr in foundation trenches for BSR 2012,
comtruction of hume pipe culvent 2 iwWn10%,
) Escavation of all types of sol 3151 lcum 9567 __Joraseirie
h) Escavaron of all types of roch with o« 110 18 jcum ¥p 49 838 2013,
without blasting 43.005.63 | TW01072,
2 2{Providing & laying NP2 cass AC ppes B8R 2013,
Including, collars 0R0093, 0.
#) GO0mre dia with ASmm wall thick 43.75|m 1946135 128491 159
2 3 [ Promiding B laying dry risbihle masonry with 8326 cum 156008 BSH 2012,
hard stone in catch pit, retainng wall, SMONSD, 7,
appron etc B8,A415.80 |21 |
2 4[rilling of trenthes 22 63j0um 6162 ARS 2013,
1,394 46| EWD195,
3{ROAD WORKS RSK 2013,
3 1{Preparation of sub grade 6,570 00 [igm : 993 55,240 10| EW00032,
3 2|Proniding & kying hammar dressed stone 2,600.00 | m 136 BSR 2013,
edgng 150mm x 300mm 292 296 00 [SMO073, # |
3 3 {ronding & Wying stong soling 1,206 00 joum 3,.77067
1:532.428 02 (SMO072. P.|
14|Provding & Bying base course 603 00 feum 17154064 aSA 01, |
RWD147,
10580479219 65 (+)
35(Provding & laying shoulder Hiling 270.00 jcum 87,72 858 1013,
15,284 40|E'W0D096, |
16|0ping & providng V raped oathen sde | 1,789.50|m 1839 LELRL) E R
ldrain_ 32,908 51| AW0107,
17| Consohdation of rosd surface £.030 00 |serm &a8 WERI0TS,
' 42,089 40{RWO0123,
107TAL 5,959, 807.91
Add 5% cortingency 297.990.1%
GRAND TUTAL 6.257,793.00
{orsay * . 6,257,800.00
Prepared & submitted by
i
Eoginest
Production Division, NRDCL HQ
2
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C%

ENVIRONMENTAL MANAGEMENT PLAN FOR CONSTRUCTION OF 1.20 + 1. 80KMs FOREST ROAD AT KORILA
FMU UNDER ZHONGGAR REGIONAL OFFICE, NRDCL, MONGAR DZONGKHAG.

S Acl il Putestial Negutive | Mitigation Puhiic | Sociu-Ezonomie wdpeting Sepervision | Monmorag
N Envcbrunment Mesrures Participstian il caliwrnl
_ | i pect and corstderatnms
) &y mage - ———— - i!.—'!l . ——
1 Wik camy o Cartwge ol & o Provade o Dol&Rs s Connder o Jnuorporated o Unse ¢ Kegionad
| lecararn, ppeniton premse polhuion wndary *  Awareress of “ foud| caltiiee Managee Manager
L& chsure (hezays be tcilaies and Lahosrs and o Sie * Engiocer,
| restrition on oo & LT compensy. upervisn NROCL HY
| wovkess Donitatien, | wildiife o Provide fust 1o W regerred o ol
| fuel woos _ wanhar Y,
| Oedlestinn, |
L) posching et} -l | . = -
2 [ twplove& s (e Fuedk o Domtsore | o Coaag e Lonsider o fosuorporasd * Lwt o Nogionst
waAE atapenc AR near surface Misistry of el drekarg Chanager Munage
harard willer Home & Wl soufeey . S o Fngincer
o Uimunil & o Vseplani Cuftural suprervisor NEDCL HYQ
surfic wator ahesting wesder AR It e ¢ lixtemal
polliutam harardoe of haswd or 1ean
_ mserisd resdiey
o Cotboet ware el
_ | properly & i leon
disgne uft
L salkly | St M ORI, RN
L3 | Water Menagement | o Sedimemzmion o Buildcheck | o Iawlve lugale | o imganos o Wilioe o Lot o Regsenal
of surface dum when deciding charmel incerpormad {f Muaager Munager
e *  ThpCwrss FU drinking raguired. o Sac o Engmeer
e Sloge ulbury watew by calzh Aischarpe W Aupesy s NRDCE HO
o Urenthon of draee ond loetios wipplics need o Fatetsal
new yullics | disgone ol 1t | o Daowt! LommasTulion 1
Lo Walkrespege | wnpulgullles | adsimiras

Engineer

: Produstion Division, NRDCL 110
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Annexure 10: Dzongkhag Administrative Approval
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Amnexure 11: Compartment Record Sheet

vvvvvvvvvvvvvvvvvvvvvv

---------------

-------------------

.............

Year

Harvesting

Tending

Planting

Other

Remarks

Area (ha) | Vol. (m3)

Area (ha) | Vol. (m3)

Area(ha) | Species

2015

2016

2017

2018

2019

2020

2021

2022

2023

2024
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Annexure 12: Rural Allotment

L1 A TE I S T s RN LTS SR A AT Compartment:........cooiviiiianns

Sub-Compartment:......cccoivviiiiininnnn
Name Particulars Volume (m3)

MC | WC | Date and Pe;m“ T‘::B Speci Product Marked | R od Firewood Comments
Address pecies Type Amount arke ecover irew
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Annexure 13: Commercial Allotment

IR x wuomx sares wys MR R P A R S AR Compartment:.......cccoveininnns
Sub-Compartment:......c.orivrrerrreenran
Commercial Activities Volume (m’) Rt (gl s
Year of Groups/Patches/ M Extracted | Firewood
MCWC ity Cable Lines Other arked (FDC) (lops/tops)
Line | Length Total  Total #of

Azimuth

- (m) - Area (ha) | trees sk




Annexure 14: Stand Tending and Regeneration

ANNEXURES

BIOCKE -« voonanonsmainsnamniasnsnanmssas pasaadunnmansa Compartment:...............
Sub-Compartment:............... sosusessssuivesrsas ssssssesesrisss o
Stand Tending Regeneration Co abser
MC WO ‘C""“m; Year s Other
Arca Natural/ Ycar Arca IRV EY: REARIAY Activities
Activity (ha) Plantation Species Surveyed | (ba) (stems/ha’survival Resurvey?

percent)




