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Summary: Implementation Scope for RCUP Forestry Component

The primary objective in the forestry component of the RCUP 1is to
ensure a sustained future supply of firewood, fodder, building poles and
timber for the rural population while at the same time reducing runoff
and soil erosion. This objective can be achieved through the practice of
good fcrest management, »ntailing:

1. Extension work with rural hill residents to accomplish the

transfer of forest management techniques that have been proven
to be applicable in Nepal and which answer local needs;

2. Development of an appreciation of the various types of benefits
produced by good forest management at both the local and national
level;

3. Development of an action plan aimed at increasirg yields of
forest products to meet projected demands, and sustalning those
yields indefinitely;

4., Research and pilot projects to learn the best management techniques
for mature hill forests, and for exotic and indigenous species

potentially adaptable to Nepalese nceds and conditions.

Forestry Measures Required to Fulfill Objectives

The forestry component of the Resource Conservation and Utilization
Project (RCUP) should combine reforestation efforts with {mproved management
of existing forest stock within the selected catchments. Multiple-use
management principles are to be employed. Interrelated measures will Include:

1. Planting of 734,000 trees in the immediate vicinity of people's

homes, places of work, and routes of travel, with the idea of
making forestry a part of daily living;

2. Reforestation and/or revegetation on 12,890 ha of eroded or degraded

areas to reduce surface water flow and build soil fertility;

3. TForestatlon of designated panchayat and natlional forests as sources

of firewood, fodder, and saw cimber on 12,618 ha;

4. TImprovement of watershed management on 86,004 ha;



5. Inventory of forests and fcvast land use potentials for 75,097
ha and 3300 km of forest demarcation;

6. Establishment of an agro-forest research base to assist extension
agents in serving farmers more cffectively; four fifeld research
centers; 260 research trall plots and the construction of four
demonstration sawmills and one presto log maker.

7. Improved management of presently unproductive forest stands on
75,097 ha of national and panchayat protected forests;

8. Carrying out preparatory forestry work such as the establishment
of nurseries and training of nursery and other forestry workers
gradually expanding to Intensive forest work applicatlons (thinning,
logging, etc.) as forest volumes Increases, establishment of 46
nurseries, management plan implementation of 73,114 ha, 42 working
schemes for panchayat forests, and establishment of 72 ha of lease
forest and 200 ha of private forests;

9, Training of 77 nursery workers, out-of-country training of 32
professional foresters, and training of sawmill research assistants
and other forestry workers;

10, Construction of 112 bufldings to house and office the decentralized

fleld staff.

Every attempt is to be made when designing the forestry projects that
forestry supports local community development by contributing to agriculture
watershed management, fuel and fodder production, and other conservation
practices. These efforts must be coordinated with The Natfonal Propram of
Forestry for Community Development formulated by The Mintlstry of Forests,
Forestrv proposals must be made In collaboration with the watershed manager,
agriculturists, energy specialist, cete. to develop a number of optional uses
or harmonized mix of forest-retated actlvitles for wood-using communities,

within the potential ot human and land capabllity,

Basic Implementation Requlirement

The task of Inftlating and malntaining an {ntegrated community and

national forestry program is not casy. However, to separate one from the









many as five people. As many as 10 salaried forest workers may find jobs

in the panchayat forests. The project will provide for the nursery stock,
planting equipment, and advisory services. The panchayat forest workers

will be expected to be paid from the revenue derived from a community-imposed
tax that covers the maintenance/management of the forest. However, it may

be necessary for the project to supplement the worker salaries until the
forest matures enough to begin proa :ing products that are salable.

Due to the need of inventorying, demarcating and preparing the designated
lands, actual panchayat planting may no. take place for two to three years
after the RCUP starts. During this two to three years community plantings
will be carried out, and development of the panchayat forests will benefit
from the people's understanding built up by the community planting activities.
It should be expected that planting stock can be furnished by the panchayat
nursery initially established to produce community planting stock.

Panchayat-Protected Forests. According to the official designation,

these forests are portions of existing forests earmarked for panchayat use.
These forests are also to be managed and protected by the local community in
which they are established. There probably will be some minor inter-planting
needed, the seedlings for which can come from the panchayat nursery.

The RCUP, with the Department of Forests, will assist the community in
identifying areas to be designated panchayat forest, and will train the
forest workers on mangement of the forest and provide continuous technical
advice. It probably will take two to three years for panchayat forests to be
designated and demarcated, management plans prepared, and people trained to
manage them. The project should anticipate subsidizing all training costs,
including a stipend to the trainees.

National Forests. These lands will be demarcated according to the rules

and regulations of The Ministry of Forests. National forests will be located
on lands capable of producing such forests but will not conflict with the
need for people to grow crops. Such forests will be managed on the multiple-
use principle.

National Forest Lanls will be made up mainly of exlsting forests, treeless
areas to be reforested, and grassland areas to serve as grazing lands. Manage-
ment will be under national direction for many products such as saw timber,
pulp for paper manufacturing, fuel, fodder, water yleld, watershed protection,

recreation and wildlife.



Immediate priority should be given to establishing such forests near
communities that have a real shortage of wood in order to contribute to
crucial firewood supplies. The management plan for each area (larger than
the panchayat) should pay special attention to managing existing forests
so that communitv firewood needs can be met while protecting the regenerative
capacity of the forests. It is assumed that as other categories of forest
become established and capable of contributing to community needs, management
of national forests can be phased over to meeting national needs.

For national forests the RCUP will inventory, demarcate, train forest
workers, and establish nurseries primarily to meet national objectives.
Except for free labor voluntarily contributed by the communities on special
occasions, all labor services are to be paid.

Two types of nurseries may be built. Since the tree species planted
on national forests probably will be different from those intended to meet
community needs (i.e., pines and oaks rather than legumes and poplars),
several permanent national forest nurseries should be established in each
project area. These will be larger and more sophisticated than the panchayat
nurseries and, while not directly related to furnishing planting stock for
communities, they would represent a backup emergency supplier upon request
and a training ground for workers. Satellite or temporary murseries will
be established in areas where a large amount of planting is needed. These
will only be used for two to three years and then abandoned.

Private, Leasehold or Contract Forests. Provision is made under The

Ministry of Forests' rules and regulations to establish forests that can

be managed under contract to individuals and organizations. As permission to
establish these is given to individuals and organizations, the project will
provide technical advice on establishment and management. As the people
become more knowledgeable about forestry, a high degree of emphasis should be
placed on directing efforts to establish this category. This kind of effort
could become a major opportunity in addressing the question of what to do
with highly sloping deforested land that is presently being farmed. Because
these lands are occupied by the poorest of the poor, the RCUP will have to

explore innovative arrangements such as group credit or loans.



Seedlings required for planting on these lands will be paid for by
the "owners." These plants could come from the panchayat or national forest

nurseries, providing one source of revenue.

Watersheds or Community-Water Supplies. This category includes areas

that provide water for a community water supply or what should be designated
as a supply. The primary management objective is to protect both the quantity
and quality of water. These areas will be identified earliest in the project
and rece‘ve the highest priority (together with community plantings) in the
project's forest management plan. While the major aim is to protect water
supplies, certain wood products, such as fuel, fodder and timber, can also

be harvested from watersheds, as long as harvesting does not harm water
supplies.

All the efforts and actions required to rulfill the primary objectives
will require research. Assistance and encouragement will be given to both
the research section of The Ministry of Forests and The Institute of Natural
Renewable Resources to use the RCUP areas as a working research laboratory.
Provision should be made in the RCUP to financially assist with (but not
limited to) the following:

1. Test applicability of aerially seeding national forests, range

la.ds and landslides with trees, shrubs and grasses;

2. Construct greenhouses at The Institute of Natural Renewable
Resources and establisb field research centers for use by the
faculty and students;

3. Test the use of water-powered sawmills for both wood preparation
and electricity;

4. Test use of "presto log" maker to utilize unused sawdust.

This outline of a RCUP forestry action plan emphasizes the full use of
all forest products by pulling together the need for community and national
forests. It relies on the respoasiveness of the communities and makes
voluntary labor contribution more politically, socially and economically
attractive. RGUP wants to make the most effective use of village counterpart
resources. It sets the process in motion that will result in developing sources
of village income alternutives to agriculture. Tt combines management of
existing forest resources with planned reforestation for the greatest benefit

of all--locally as well as nationally.



Forestry Activity Labor Potential
The main goal of the RCUP is the protection and restoration of the soil,

water, and plant resoutce base upon which the rural population is totally
dependent. In Nepal this dependency has resulted in an unprecedented degree
of environmental degradation caused by a spiraling growth in population
attempting to make a living from a static land base which, in the main,

is not suitable for intensive agriculture. In order to relieve this pressure
on the land, it is most important to develop employment opportunities that
either provide a supplementary income to farmers or off-the-farm employment
opportunities.

There will certainly be a lag period in the acceptance of forest-related
work as an alternative source of income, but ultimately it is anticipated that
this type of work will gain a high degree of acceptability. The following
are some work activities that can be developed during project implementation.
As the project evolves, other opportunities will no doubt be identified.

1. Seed Collection; Most plant species to be used will be indigenous

to Nepal. Local people can be instructed on the techniques of
collecting and caring for seeds and cuttings to ensure quality
control. Gathering seeds and cuttings is supplementary work, not
full-time, during the seed-producing season.

It is estimated that 10 people per project area could gain
supplementary income per year collecting seeds and cuttings.

2. Panchayat Nurseries: This activity has the opportunity for both

full-time and part-time work. As explained elsewhere, it is
anticipated that financial support for these nurseries will come
from generated income of the panchayat forests and private forest

products.
Basic Labor Requirement Per Nursery Are:

Manager/Supervisor . . . . . . . . 1
Laborers « « « « o o o ¢ s o o o o 4
Seasonal . . + + « + s ¢« 4 s . . . 6

3., National Forest Nurseries: These nurseries will be two to 10 times

the size of the panchayat nurseries. There will be at least one
National Forest Nursery per project area, supported by satellite

nurseries.



Basic Labor Requirements Per Nursery Are:
A. Central Nursery
Nursery Superintendent . . . . 1
Foreman « « « + o« &« & « o« o o o« 2
Laborers . . + « « . + « « « o 10
Seasonal (Part-time). . . . . . 20
B. Satellite Nursery
Manager . . « ¢ + ¢« ¢« o o o o

Foreman « « ¢« ¢ o o ¢ o o« o o

S e

Laborers . . ¢« ¢« ¢ « « &
Seasonal (Part-time) . . . . . 6

Planting Crews: When planting is to be done in such areas as com-

munity plantings and panchayat forests, and where the identified
direct beneficiaries ure the local people, it is expected that the
actual planting will be done by contributed labor. 1In the case
of national forests and private forests, planting will be done by
a paid "professional" planting crew.
Labor Requirements Are As Follows:

Planting Supervisor . . . . . . . 1

Foreman . . . « ¢« « + o « « « » « 3

Laborers . . . « ¢« v v v v o o . 9
The number of crews per RCUP area will depend upon the magnitude of
the job.

Fire Suppression: A major concern to be addressed is how to stop

the | istoric pattern of burning of the forest and range cover.

Of all the forestry activities, control of burning will be
the most difficult. Assuming that an information-education program
will have an effect on reducing set fires, there 1s an opportunity
to supplement incomes by paying to put cut fires. However, it must
be borne in mind that there {s a potential of having fires
deliberately set for the purpose of receiving pay. Nonetheless,
the RCUP should explore this opportunity. No matter which approach
is taken to reduce man-caused fires, a reward-fine system must be
discussed wiita the communities., Fire control relies heavily on

community participation.
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A Basic Fire Crew Consists Of:

Crew boss .+ + « o« « « «» 1

Squad Foreman . . . . . 3

Laborers . . .« « « « .« o 21
The number of crews depends upon the size of the fire. The
managing of putting out the fire is the responsibility of a
fire management professional, usually the District Forestry

Officer.
6. Private Forest Workers: Until private individuals with sufficient

capital begin to recognize the benefits of forestry by witnessing
RCUP national- and community-forest activities, the private forestry
sector is not likely to provide much employment. Eventually,
however, there will be a need for workers in timber stand improve-
ment and logging. There may also be a need for private forest
consultants to help the owners with management /operations.

The number of workers employed will depend upon the size of
the forest holdings, but two workers per ha should be sufficient.
(Note: The national forests and panchayat forests will also
require forest workers, The labor criteria used for private forest
can also be used for other forest categories.)

7. Logging: Logging of harvestable products should be done by a
well-trained logging crew in order to keep disturbance to the
remaining stand to the minimum. The size of the crew will depend

upon the tree sizes to be cut and transportation distance to the

mill.
Logging Crew:
Fellers . « ¢« « o o o o o 2
Cleanup « « « « « » + o » 1
Transportation
With animal power . . . . 2

(one 8" x 16' log
per animal)

With all human labor . . 4
8. Sawmilling. Tt is anticipated that at least one sawmlill (possibly
water powered) per RCUP area will be constructed. On the average,

each sawmill should employ at least 10-12 people.
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9, Forest Implement Supplier: Many tools, such as axeg, shovels and

planting tools, to be used in the forestry activity can be male
locally with either local or imported materials. Maintenance and
repair of machinery will also be required. It is assumed that
about 10 people will find their way into this kind of support work
per RCUP area.

The labor requirements outlined above do not include the
professional inputs needed to both administer and oversee the total

forestry activity anticipated from the RCUP.

Labor Supply

Planting trees is not a full-time, labor-intensive proposition. In
Nepal there aie two main planting periods: (1) in early spring and (2) during
the monsoon. These two planting windows also coincide approximately with the
times when agricultural labor is at its peak. Figure 1 shows the percentage
of labor availability to plant forest-range land at various times. The
hatched areas indicate labor not used on the farm which might be available
for tree planting during peak agricultural labor periods. The figures suggest
that during the first planting in February-March, it would be possible to
employ many people for up to a week or two, but that during the monsoon period
these people would only be available for one or two days at a time. In other
words, the planting of extensive national forest areas cannot depend upon
contributed labor since labor availability is agriculturally work-controlled.
This supports the need to train planting crews that are reliable and have
the capability to carry on with the main planting job.

Figure 1 is a general summary of the agricultural labor calendar in
mountainous Nepal. Individual arecas may have different patterns. Figure 1
strongly suggests that good planning is required in order to fulfill the
objective of developing a forest management plan that interrelates with

measures outlined earller in this paper.
A word on wage rates: the RCUP must not have a separate wage scale

for women and children. The project must establish a wage-rate scale for
all jobs whether they are filled by woumer, children or men., In this way

the project will be more assured of quality work.
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Introduction
N arly sixty percent of the population of Nepal live in the hills on

35 peccant of the country's arable land. The acute land pressure has
resulted in reduced crop yields, increased land slides and floods, sedimenta-
tion in streams and recervoirs, and reduction of available natural resources.

People of the hill region rely heavily on forests for fuel, auimal
fodder, manure, poles, timbers, medicinal herbs and shrubs, and other such
products. The supply of these products for the growing population has
brought a tremendous pressure on the forest resources as a result of which
the forest is rapidly disappearing.

The forests of Nepal in 1964 were estimated to be 45 percent of the
total land area. Nearly three-fourths of this forest lies in the hill
region. It is a general belief that the forest area has considerably decreased
in the course of the past fifteen years.

To combat the situatiou, The National Forestry Plan of 1976 mandated the
creation and development of new forests as well as sclentific management of
existing forests. The new legislation on panchayat forests, panchayat-
protected forests, lease forests and private forests provides the legal
frame for developing new forests with the cooperation and full participation
of local communities and private individuals.

The long-term goals of the forestry component of The Resource Conservation
and Utilization Project (RCUP) are to halt forest degradation, upgrade the
existing forest resources to sustained high levels through scientific manage-
ment, and reduce human pressure on existing forests by creating new sources
of forest products. While designing the forestry component, attention has
been paid to make forestry support local community development by contributing
to agricultural production, fuelwood and fodder production, and better
hydrologic conditions in the watersheds.

The forestry component of RCUP covers forest development aspects such
as creation of now forests in the form of panchayat forests, private forests,
lease forests and national plantations; identification of better species
for planting; development and management of existing forests in the form of
panchayat-protected forests and national forests; improvement in wood

conversion and utilization; and development of practical skills of the forestry

gtaff.
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The 10llowing report treats these aspects of the forestry component

of the RCUP in more detail.

Objectives
The main objectives of the forestry component of The Resource Conserva-

tion and Utilization Project (RCUP) are to conserve and utilize the forest
resources through creation of new forest and develop approaches to wise use
of forest resources following scientific management practices. The objectives
can be detailed as follows:
1. To introduce scientific management of forest resources;
2. To ensure a sustained supply of forest products such as fuelwood,
fodder, poles and timber;
3. To establish community forests (panchayat forests and panchayat-
protected forests) through panchayat participation;
4, To encourage local people to establish fuel and fodder trees on
their farmlands;
To integrate community-forest with national-forest development;
6. To select suitable species for plantation through species and
provenance trials;
7. To educate individuals in forest preservation and utilization
through publicity and training;
8. To introduce sawmills for better conversion of wood into timbters
and other products;
9, To conduct pilot studies on scientific charcoal production and
aerial seeding;
10. To provide building facilities for the forest-project staff; and
11. To establish a collaborative link between The Institute of Renewable
Natural Resources and forestry-line agencies through research and
field workshops.
The program has been designed to achieve the above objectives, with due
consideration to feasible levels of manpower and other resources. These are

detailed under subsequent headings.
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Project Area

The project area encompasses the Kulekhani catchment in the Makwanpur
District, the Daraundi catchment in the Gorkha District and the Kaligandaki
catchment in the Myagdi and Mustang Districts.

Location. The Kulekhani catchment lies southwest of the Kathmandu
Valley in the outer Himalayan Mountains called the Mahabharat Range. It

extends over an area of 212 kmz.

The Daraundi catchment lies in north-central Nepal between the Trisuli
River and the Tibetan border. It encompasses an area of .95 kmz.

The Kaligandaki catchment lies in ncrth-central Nepal, the Mustang
District containing the upper catchment and the Myagdi District the lower
catchment of the Kaligandaki River. Myagdi lies in the inner Himalayas
whereas Mustang falls between the inner Himalayas to the south and the
Tibetan plateau to the north. The Myagdi and Mustang Districts are contiguous,
with Myagdi lying due south of the Mustang region. The Myagdi district has
an area of 944 kmz, whereas Mustang has 1565 km2 (excluding six panchayats
in the north).

Topography. The relief of Kulekhani increases from the Kulekhani
Khola northward to the boundary ridge where altitudes exceed 2000 m., 1In
several places, most slopes are under 25°. The altitudes In Mahabharat Lekh
on the south exceed 3500 m and the mountains contain the steepest terrain of
the region, most slopes exceeding 25°, The lowest relief is about 600 m.
There is a rolling meadow at the top (Chitlang).

The landscape of Daraundi catchment grades from high glaciated mountains
in the north to generally lower altitude but high-relief terrain southward.
North of Barpak the mountains rise to altitudes of over 5000 m. Southward,
average summit heights decline to under 3000 m and valley bottoms are as
low as 600 m. TLocal relief throughout the region is high and slopes are
mostly above 36°,

The terrain of tyagdi is highly dissected with altitudes extending from
835 m at Beni to over 6000 m along the peripheral divides. Everywhere,

relief is great, with most slopes exceeding 35°.
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Most nf the region in Mustang lics above 2000 m, with the highest peak
in excess of 7500 m. 1he terrain is ruggea. Parts of the Kaligjandaki

lowland north of Jomsom are deserts.
Climate. The project area has a mousoon-type climate which is

strongly influenced by the situation of the high mountain ranges. The
climate varies from subtropical to temperate and alpine.

The average annual precipitation in Kulekhani varies irom 1500 mm to
2500 mm, of which 80 percent falls during the monsoon. Winter is distinctly
dry. All precipitation falls as rain except some snowfall in the highest
elevations. Maximum 24-hour rainfall intensicies exceeding 180 mm have
been recorded during the monsoon. Mean monthly temperature varies between
5.6°C in January to 17.0°C in June. The summer mean maximum temperature
reaches 23.5°C whereas the winter mean minimum temperature drops to -1.5%
(Department of Irrigation, Hydrology and Meteorology, 1977).

The mean annual precipitation in Daraundi catchment varies from 1400 mm
to 1600 mm. Seventy-five percent of the precipitation falls during monsoon.
Maximum 24-hour rainfall of L00-140 mm intensities have been recorded. The
average January temperature 1s 12.4°C with the mean minimum dropping to
6.30C. The July mean 1s 2?.30C, with the mean maximum being 27.3%C.

The annual precipitation in Myagdi varies between 700 mm and 1400 mm,
generally increasing southward and with altitude especlally on south-facing
slopes. The perceatage of annual precipitation during monsoon varies from
58 percent at Lete to 85 percent at Beni Bazar. On the other hand, percentage
of annual precipitation in winter increases from 5 percent at Bent to 20
percent in the north. Maximum 24-hour rainfall Intensity varices between
40 mm in the north and 150 mm in the south.

The annual precipitation in the Mustang valley varies from 300 mm In
Mustang to 2500 mm {n Marpha. Annual precipitaticen intensities decrease
northward away from moisture sources and in the lee of the Himalayas. Annual
precipitation is presumed generally to Increase with altlitude to some Iimlts
above which values decline. The percentage of annual precipitation that falls
during monsoon varies from 85 percent at Tatopanil to 50 percent northward,
Precipitation during winter {s less than 25 percent., Maximum 24-hour rafnfall

intensitices vary up to 80 mm durinpg monsoon., Arers north of and at hipher









19

Table 1 (Continued)

Current Use Projected Use
2
Land Use Area km  Percentage Area km2 Percentage

National Plantation 0.00 -— 105.55 3.0
Permanent Snow 915.07 26.0 915.07 26.0
Exposed Rocks 189.00 5.4 189.00 5.4
Other Lands 33.07 0.9 34.07 1.0
TOTAL 3515.85 100 3515.85 100

Out of the total area of 212 km2 in the Kulekhani catchment, 49 percent
of the land is under forest. Cultivated land occupies second place, the
percentage being 38.6. The following table (Table 2) shows the present and
projected land use. (See Appendix Table la, 2a and 3a for details.)

Table 2

Present and Projected Land Use--Kulekhani

Current Use Projected Use
Land Use Area Percentage Area Percentage
km2 km2
Cultivated Land (Private) 81.90 38.6 74.99 35.4
Improved Pasture (Private) 0.00 -- 6.91 3.3
Pasture 21,21 10.0 8.98 4,2
Panchayat Forests 0.00 - 7.93 3.7
(Fuel/Fodder)
Panchayat-Protected Forests 0.00 - 17.50 8.3
National Forest 103.71 49,0 86.01 40.6
National Plantation 0.00 - 4,30 2.0
Permanent Snow 0.00 - 0.00 -
Exposed Rocks 0.00 - 0.00 -
Other Lands 5.04 2.4 5.24 2.5

TOTAL 211.86 100 211.86 100
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2

The total area under Daraundi catchment is 795 km , of which 41.3

percent of the land is forested and 38.7 perccent is cultivated. Table 3

shows the present and projected land use in this catchment.

Table 1b, 2b and 3b for details.)

Table 3

Present and Projected Land Use--Daraundi

(See Appendix

Current Use

Projected Use

Land Use Area km2 Percentage  Area km2 Percentage
Cultivated Land (Private) 307.80 38.7 289.99 36.5
Improved Pasture (Private) 0.00 -- 17.39 2.2
Pasture 134,98 17.0 69.22 8.7
Panchayat Forests 0.00 - 28.61 3.6

(Fuel/Fodder)
Panchayat-Protected Forests 0.00 - 71.65 9.0
National Forests 328.35 41.3 256.70 32.3
National Plantation 0.00 - 37.15 4,7
Permanent Snow 6.38 0.8 6.38 0.8
Exposed Rocks 0.00 - 0.00 -
Other Lands 17.29 2.2 17.71 2.2
TOTAL 794.80 100 794.80 100

Myagdi has 31.8 percent of its total land area under forests. Unlike

Kulekhani and Daraundi, pasture occupies 30.3 percent of the total area.

Cultivation spreads over 15.25 percent of the total area in the region. The

land use is given in Table 4.

details.)

(See Appendix 1, Tables lc, 2c and 3c for
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Table 4
Present and Projected Land Use--Myagdi

Current Use Projected Use
Land Use Area km2 Percentage Area km2 Percentage
Cultivated Land (Private) 143.44 15.2 135.14 14.3
Improved Pasture (Private) 0.00 - 8.11 0.9
Pasture 285.78 30.3 229.06 24.3
Panchayat Forests 0.00 - 16.42 1.7
(Fuel/Fodder)

Panchayat--Protected Forests 0.00 - 31.55 3.3
National Forests 300.50 31.8 268.95 28.5
National Plan.ation 0.00 - 40.30 4.3
Permanent Snow 165.94 17.6 165.94 17.6
Exposed Rocks 39.62 4,2 39.62 4,2
Other Lands 8.68 0.9 8.87 0.9
TOTAL 943.96 100 943.96 100

Almost half (47.5 perceni) of the land in Mustang is under permanent
snow. Pasture and exposed rocks occupy 35.1 percent and 9.0 percent
respectively. Forests cover an area of 5.3 percent. The following table
gives the land use information. (See Appendix 1, Tables 1d, 2d and 3d
for details.)

Table 5

Present and Projected Land Use--Mustang*

Current Use Projected Use
Land Use Areca km2 Percentage Area km2 Percentage
Cultivated Land (Private) 38.74 2.5 38.35 2.4
Improved Pasture (Private) 0.00 - 0.39 0.0
Pasture 548.67 35.1 514.31 32.9
Panchayat Forests 0.00 - 10.56 0.7

(Fuel/Fodder)
(Cont inued )——
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Table 5 (Continued)

Current Use Projected Use
Land Use Area km2 Percentage Area km2 Percentage

Panchayat-Protected Forests 0.00 - 19.65 1.3
National Forest 83.63 5.3 63.79 4.1
National Plantation 0.00 - 23.80 1.5
Permanent Snow 742.75 47.5 742.75 47.5
Exposed Rocks 149.38 9.5 149.38 9.5
Other Lands 2.06 C.1 2.25 0.1
TOTAL 1565.23 100 1565.23 100

*
The above figures exclude six panchayats, as land use data are not
available.

Population. 1In 1979 the total population of the project area was
estimated to be 215,0001/ with 42,000 households. Although population density
varies considerably from one project area to the other and also with relief
in the same project area, the average range is from 80 to 335 people per kmz.

Table 6 shows the population by catchment.

Table 6
Population
Average
Number Habitable People/km2
Populati?n House- Population/  Area of Habitabla

Catchment 1979 holds Household km2 2/ Area
Kulekhani 36,187 6,370 5.68 108.15 335
Daraundi 123,998 24,801 5.0 405.23 306
Myagdi 39,360 7,494 5.25 285.46 138
Mustang 14,957 2,971 5.03 127.05 80
TOTAL 214,502 41,636 5.15 925.89 226

l/Based on population census 1971, C.B.S.
2/

Excludes permanent gnow, exposed rocks, national forest and pasture
above 3000 m,
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The livestock population in the project area is estimated as below:

Table 7
Livestock Population

Kinds of Total
Animals Kulekhani Daraundi Myagdi Mustang Project Area
Buffalo 5,400 29,500 16,100 20 51,020
Cattle 17,400 81,900 24,200 5,300 128,800
Sheep 40 6,600 7,100 1,800 15,540
Goat 22,800 75,300 15,000 17,200 130,300
Yak & Nak -- - - 2,000 2,000
Chauri - - - 1,400 1,400
Horse/Mule - - 200 2,300 2,500
Pig -- 1,200 50 - 1,250

TOTAL livestock unit in the project area = 126,820.

Communication. The paved Tribhuvan Highway runs south through the

western part of the Kulekhani catchment. A graded dirt road connects from
the highway to the Kulekhani Dam site. Another jeepable dirt road connects
Dhorsing to the dam site. A jeepable dirt road from Pharping to the dam
site via Phakhel is also under construction. All villages and panchayats are
connected by trails.

The paved Prithivi Rajmarg, runs cast-west along the southern rim of
the Daraundi catchment. Another paved road connecting the Prithivi Rajmarg
to Gorkha at Majhua is under construction. Sufficient trails exlist to connect
panchayats with one another.

Only foot trails exist fn the Myapdi area for comminication among villages.
Trails traversing precipitous slopes are not uncommon in tie reglon.

The old trading route from Pokhara to Tibet parallels the Kaligandaki
River for much of its length. Other traills connect the villages and panchayats,

Some access to the area is provided by plane and helicopter to and from Jomsom.

Existing Production and Consumption of Forest Produce

The per capita forest arca varles from 0.26 ha In Daraundi catchment to

0.83 in Mustang. Although per capita forest arca Is reasonably high in
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Myagdi and Mustang, the main role of forests in these areas is for water-
shed protection as the region is very mountainous and rugged. The per capita

annual wood yield also ranges from 0.17 m3 in Daraundi catchment to 0.86 m3

in Myagdi, which is still less than the per capita demand of 1 m3. The
following table (Table 8) shows the per capita forest area, growing stock

and yield. (See Appendix 1, Table la, 1lb, lc and 1d for details.)

Table 8

Existing Stock and Production

Population Forest Area/ Growing Stock Yield/
Catchment 1979 head (ha) per head (cum.) head (cum.)
Kulekhani 36,187 .29 14.89 0.21
Daraundi 123,998 .26 10.57 0.17
Myagdi 39,360 .76 54.84 0.85
Mustang 10,129 .83 21.56 0.34

(excluding
six panchayats)

209,674 0.39 20.16 0.31

Note: Per capita arnual demand of wood is 1 m3.

The overall picture of the wood situation by panchayats 1is shown in

Table 9 below. (For details see Appendix 2, Tables 2a, 2b, 2¢ and 2d.)

Table 9

Wood Situation in Project Area

PANCHAYAT WITH TFOREST

Total WwoOD DEFICIT

Number Panchayat Less More

of Pan- Without Wood Than Than
Catchment chayat Forest Surplus 507 507, Total
Kulekhani 7 - - - 7 7
Daraundl 29 - 1 | 27 29
Myagdi 14 - 5 2 7 14
Mustang, 10 1 2 2 5 9
TOTAL 60 1 8 5 ho 59

PERCENTAGE 100,0 1.7 13.3 8.3 76.7 98,3
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The total livestock unit in the project area is estimated to be
126,820 animals. The annual need of fodder is 1.376 metric ton (green
weight) for livestock unit. Sixty-five percent of this need is met from
the forest. The total need of fodder would, then, be 174.5 thousand metric

tons of which 113.4 thousand metric tons would come from the forest.

The Project
This project will be the first in the area to augment the production

of fuelwood, fodder, poles and timber through national plantation and
community planting. This will stop further degradation of existing forests
and create panchayat forests to meet the demands of the local populace.

Within a period of five years, the project would protect and manage
the existing forest of 81,597 ha in the form of national forests and
panchayat-protected forests. In the course of the project period of 15 years,
it would create 125 ha (present ceiling of panchayat forests) of panchayat
forest in each of the 60 panchayats in the project area. Within the
project period, 10,555 ha of national plantation would be created in forest
pasture land. Three and one half million seedlings will be distributed for
planting in farmland in the course of 15 years. The project would
provide equipment and tools, office and staff buildings, and local and
overseas training for the staff and local people. To introduce improvements
in the proper utilization of forest produce, a sawmilling and charcoal-
making pilot study will be carried out, Table 10 summarizes the programs.
(For details see Appendix 3, Tables la, 1lb, lc and 1d.)

The project will make available a total sum of 16.37 million rupees for
a period of the first five years. The tota: cost for the project period of
15 yvears will be Rs. 248.4 million.

Forest Demarcation. Forest demarcation will be done in all four project

areas, with the order of priority being: (1) panchayat forests, (2) panchayat-
protected forests, (3) national plantation, and (4) national forest. A
total of 16,400 km of forest demarcation will be completed in the course of

15 years, Table 1l shows the amount of demarcation to be done by project arcas,



Forestry Component--Summary of Activities

Table 10

Particulars Unit{ Y1 | yc 2 | ye 3} yr4 | Ye 5 |1i5-Yr | 1f 5-¥r | III 5-Yr Ezgi Remarks

Building No . 26 24 18 i4 82 18 = 100
Forest Project Office No. - 2 2 - - 4 - - 4
Officers Quarters Ne - 2 2 - - 4 - - 4
Staff Quarters No. - 2 2 - - 4 - - 4
Range Office No. - 2 2 2 - 6 - - 6
Ranger Quarters No. - 2 2 2 - 6 - - 6
Forester QOuarters No. - 6 6 6 6 24 - - 24
Forest Guard Quarters No - 8 8 8 8 32 16 - 48
Central Nursery Store No. - 2 2 - - - -

Nurserv Establishment No. 13 9 9 8 7 46 18 = 64 X
Central Nursery No. - - - - 4 - - 4
Panchavat Nursery No. 9 9 9 8 7 42 18 - 60

Establishment of

Panchavat Forests Ha. 25.0 90.0 | 193.0} 296.5 395.51 1000.0 3198.0 2059.0 6257.0
Fuelwood Ha. 12.5 45.0 96.5 149.5 | 200.0} 503.5 1599.0 1029.5 3132.0
Fodder Ha. 12.5 45.0 96.5 147.0 ] 195.5}| 496.5 1599.0 1029.5 3125.0

Establishzment of Pancha-

vat-Protected Forests Ha. | 1988 1820 1762 2043 1650 9263 4750 - 14013

Distribution of Seedling

for Cormunity & Individ- | '000 20 84 147 210 275 736 1365 1365 3466

uval Plantings No.

Leased Forest

Establishment Ha. 0 12 20 20 20 72 100 150 322

Private Forest

Establishment Ha. 9_ 29 29 29_ 29 .399 299 500 1000

(Continued)



Table 10 (Continued)

Particulars Unit Yr 1 Yr 2 Yr 3 Yr 4 Yr 5 I 5-Yr I1 5-Yr I11 5-Yr G.Total | Remarks
Research Trial Plots No. - 40 60 80 80 260 245 245 750
Forest Demarcation Km. 240 480 700 i 880 1000 i 3300 6650 6450 16400
' i i E— —— —_—
Establishzent of ‘ t | .
National Forest | f :
Plantation Ha. - 225 470 780 880 % 2355 3940 4260 l 10555
Prep. of Forest ' } :
Management Plan Ha. - 35529 ' 35470 2115 1983 375097 6500 - i 81597
National Forest Ha. - ; 34291 33293 - - 567584 - - i 67584
Panchavat-Protected i ; : E 14013
Forests Ha. - 1238 2177 2115 1982 = 7513 6500 T
. . i
Izplexzentation of ; | i
Managezent Plan Ha. - - 35529 70999 73114 173114 81957 81597 81597 Cumulative
National Forest Ha. - ! - 34291 | 67584 | 67584 i67584 67584 67584 67584  Cumulative
i
Panchavat-Protected U - 1238 3415 5530 5530 14013 14013 14013 Cumulative
Forests a-. - ;
worxing Scheme for i
Panchavat Forest No. + 9 9 9 8 7 42 18 el 60
Tstaklishment of De-
monstration Sawmill No. - 1 1 1 1 4 - - 4
Charcoal Pilot Study No. - - - - - - 4 - 4
Tra‘ning of Staff |
|
Llocal Trainingll No. 23 10 9 8 7 57 20 - | 77
Qverseas Study Tourzl No. - 1 2 2 7 { 21
i
Overseas Training 3/ No. - 1 1 1 1 4 4 4 12

1/ 4 weeks each; 2/ 3 man-months

each; 3/ 24 man-months each.

nN
~
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Table 11

Forest Demarcation

TOTAL LENGTH (km)

Catchment 1st 5 Yrs 2nd 5 Yrs 3rd 5 Yrs Total
Kulekhani 710 1225 - 1935
Daraundi 1065 2500 3000 6565
Myagdi 1065 2200 2700 5965
Mustang 460 725 750 1935
TOTAL 3300 6650 6450 16400

The demarcation in the field will be done by a field unit in Mustang
and two field units in Kulekhani catchment, whereas there will be four units
each in Daraundi catchment and Myagdi. A field unit will usually consist of
one ranger, two foresters and two forest guards, and this team will handle
a maximum of 100 km of demarcation. With every increase of 25 km of demarcation
above 100 km, one forester and one forest guard will be added to the unit.
Within the project period, this program would demarcate 6,257 ha of
panchayat forests, 14,013 ha of panchayat-protected forests, 10,555 ha of
national plantation and 67,584 ha of national forests, with a total length
of 16,400 km.

Nursery Establishment. Sixty panchayat nurseries in cach panchayat and

four central nurseries in each project headquarters will be established

within 10 yecars. Each of such permanent nurseries will be 0.09 ha in size

(see Appendix 4). FEach central nursery will produce 0.1 mfllion scedlings

to be used for distribution for private planting and trial plots. Panchayat
nurseries will each produce 50,000 seedlings to be used for stocking panchayat
forests, trial plots, and for Individual and community plantings. Temporary
nurserfes to raise seedlings for national plantations will be established

as close to the planting site as possible. All these nurseries would be
established at least one year prior to planting in the ficeld. Appendix 5
provides nurserv Information on local species. Table 12 shows the establishment

of panchayat nurscries by catchment.
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Table 12
Establishment of Panchayat Nursery

NUMBERS OF NURSERIES

Catchment 1st 5 Yrs 2nd 5 Yrs 3rd 5 Yrs Total
Kulekhani 7 - - 7
Daraundi 17 12 - 29
Myagdi 10 4 - 14
Mustang 8 2 - 10
TOTAL 42 18 - 60

For each central nursery a permanent nurseryman will be provided. Each
unit of national plantation will also have a nurseryman. The Department of
Soil and Water Conservation (DSWC) would provide a ranger in each panchayat
nursery.

Each permanent nursery will have a storehouse with rooms provided for
nursery staff. Tools and equipment for running the nurseries will also be
provided. The full cost of the panchayat nursery will be borne by the project
to encourage local participation in raising panchayat forests and planting on
private land. The cost of the panchayat nursery will be borne by the
panchayat itself after 15 years from the initiation of the nursery.

Establishment of Panchayat Forests. Traditionally, the forests were

owned by individuals, communities, and the government, with the protection of
forests being done locally (Chitaidar, Zamindar, Kipatias Binlewal and
Badahakim). Nationalization of forests in 1956-57 brought forests bigger

than 3 ha directly under government control. The government intention was

to preserve the forests and ensure its sustained yield capacity to provide

for the needs of the people. Regrettably, the people took it as a haltage

to their free access and use, with a resultant resentment on the part of the
people.

Before implementing the community forestry program, the local people
should be made receptive of the fdeas through various cxtension measures.
Subsidy to a part of voluntary costs should also be provided, at least for
a few initial years. Thus, the panchayat should be made fully motivated to

carry out community forestry programs.



30

The selection of panchayats for community forestry development
programs should depend on the villagers' receptiveness, shortage of fuel-
wood and fodder, availability of forests for protection, and of shrubland
or grazing land for reforestation.

Panchayat forests of 6,257 ha will be raised and maintained during the
project period. This will provide 125 ha of panchayat forests (present
ceiling) to each panchayat, depending on availability of land for raising
panchayat forests. Planting on panchayat forest will be done for fuelwood
and fodder trees, using mainly local species. The list of probable specles
is give in Appendix 6. The following table shows the panchayat-forest

plan by catchment and time period.

Table 13
Establishment of Panchayat Forests

HA TO BE RAISED

1st 5 Yrs 2nd 5 Yrs 3rd 5 Yrs Total
Fuel Fuel Fuel F'uel
Catchments wood TFodder Wood TFodder woud Fodder wood Fodder
Kulekhani 157.5 157.5 226.6  226.5 12.5 12,5  1396.5 396.5
Daraundi 177.0 177.0 734.5  734.5 519.0 519.0 1430.5 1430.5
Myagdi 92.0 92.0 427.0  427.0 302.0 302.0 821.0 821.0
Mustang 77.0 70.0 211.0  211.0 196.0 196.0 484.0 477.0

~?

3132.0  3125.0

TOTAL 503.5 490.5 1599.0 1599.0 1029.5 1029,

Panchayat forest (PF) will be rafsed with full tocal participation.
Planting, weeding and casualty replacement in the panchayat forest will be
done voluntarily by local participants. All other costs will be horne by the
project. A full time guard for cach 25 ha or tess and a fire watcher during

fire scason (at the rate of one watcher per cvery 18 ha or less) will be

provided by the panchayats. After the 10th year of plantatfon, the number
of forest watchers and fire watchers could be reduced to halt, This would
bring the number of watchers to one/50 ha and one/39% ha respectively for

forest watching and fire watchlng., The cost of such watchers would bhe

subsidized by the project at the rate of 100 percent tor the tirat 10 venrs
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done by planting primarily local species, a list of which is given in
Appendix 6. The main objective of such plantation is to produce poles and
timber. The area to be planted in each catchment is given in the following

table.
Table 16
Establishment of National Plantations
HA TO BE PLANTED

Catchment 1st 5 Yrs 2nd 5 Yrs 3rd 5 Yrs Total
Kulekhani 225 205 - 430

Daraundi 825 1390 1500 3715

Myagdi 945 1565 1520 4030

Mustang 360 780 1240 2380

TOTAL 2355 3940 4260 10555

These plantations will be maintained by weeding, casualty replacement,
thinning and timber stand improvement. A plantation guard at the rate of
one persoun per every 50 ha or less and a fire watcher during fire season
for every 35 ha or less will be hired.

Planting will be done at a spacing of 2 m x 2 m. The plantation will
be fenced preferably using local materials. Weeding in national plantations
will be done in the initital two years with two weedings per year. Casualty
replacement will be done in the second year of plantation. The plantations
will be thinned in the 8th, 1l4th, 20th, 26th, 32nd and 40th years in the
lower regions and in the 11th, 18th, 25th, 33rd, 40th and 55th years in
the higher regions. Final felling in the plantation will be done at 50 and
70 years respectively for lower and higher regions.

Species and Provenance Trials. Species and provenance trials will be

done in the project area to determine which species and management schemes
are best for the production of fodder, fuel and timber. Altogether, 750
such plots, cach 0.2 ha, will be established during the project period of
15 years. The list of probable indigenous and exotic species to the tried

is given in Appendices six and seven. The species In the 1list are only
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indicative and are not necessarily fixed. The number of plots to be

established by catchment is give in Table 17.

Table 17

Species and Provenance Trial Plots

NUMBER OF TRIAL PLOTS

Catchment 1st 5 Yrs 2nd 5 Yrs 3rd 5 Yrs Total
Kulekhani 65 50 50 165
Daraundi 65 75 75 215
Myagdi 65 60 60 185
Mustang 65 60 60 185
TOTAL 260 245 245 750

These plots will be fenced and properly maintained by weeding, casualty
replacement and periodic observation and measurement. The ranger in the
project offic» will look after this activity in collaboration with The
Forest Survey and Research Office.

Preparation and Implementation of Management Plan. The national forests

of 67,584 ha in the project areas will be put under scientific management.
To achieve this, a management plan for each catchment will be drawn up by
The Forest Survey and Research Office within the initial three years.

These plans will be implemented by the project office of the forestry sector
as soon as they are available. The schedule of the program is given in the

following table.

Table 18

Implementation of Management Plan

AREA IN HA
Catchment 1st 5 Yrs 2nd 5 Yrs 5rd 5 Yrs
Kulekhani 8,621 8,621 8,621
Daraundi 25,670 25,670 25,670
Myagdi 26,895 26,895 26,895
Mustang 6,398 6,398 6,398

TOTAL 67,584 67,584 67,584




Extension and Training. Seventy-seven nursery workers will be trained

in the course of 15 years. Each nursery worker will receive four weeks
training. Twenty-one forest officers will be sent f£or three months overseas
study tours during the project period. Twelve people will be trained

overseas in specialized subjects. Table 19 presents the training program.

Table 19

Training Program

2nd 3rd Grand

Particulars Yr. 1 Yr. 2 Yr. 3 Yr. 4 Yr. 5 Total 5 Yr. 5 Yr. Total Remarks

Local Trainingl/ 23 10 9 8 7 57 20 17 For
Nurseryman 14 1 15 2 17 Central
Panchayat N
Nurseryman 9 9 9 8 7 42 18 60 ursery

Overseas Studies and

Tour 1l 2 2 2 7 7 7 21 National
2
D.F.0. / 1 1 1 3 3 3 9 Plantati
Attached Officer 1 1 1 1 4 4 4 12
Overseas Training3/ 1 1 1 1 4 4 4 12
1/Four weeks each. 1) Forest management--six persons.
2/ 1i) Tree improvement--three persons.
B/Three man-months each. iii) Research methodology--two person
Twenty-four man-months each, on the following iv) Sawmillinr--one person.
subject.

Three and a half (3.5) million seedliags will be distributed to the
local people to create their own sourcc of fuelwood and fodder. Posters,
brochures, pamphlets and radio programs will be produced to asslst in
motivating the people.

Construction of Buildings. Offices and housing, from project offices to

forest guard quarters, will be provided within the project area. Ninety-six
(96) buildings will be buiflt in the course of 6 years. Sixty-four (64)
nurseryv stores will also be constructed during a period of 8 years. These
buildings will also be maintained. Table 29 shows the constructicn of a
number of buildings by catchment area. (Appendix 8 gives specifications of

buildings,)
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Table 20
Construction of Buildings

NUMBER OF BUILDINGS

Catchment 1st 5 Yrs 2nd 5 Yrs 3rd 5 Yrs Total
Kulekhani 25 - - 25
Daraundi 35 12 - 47
Myagdi 34 12 - 46
Mustang 32 10 - 42
TOTAL 126 34 - 160

Purchase of Equipment and Vehicles. Office and field ecuipment will he

provided by the project for the execution of the program. For Kulekhani
and Daraundi catchments, two four-wheel-drive diesel jeeps will be provided
together with necessary spare parts and running fuel. Horses will be
provided in Myagdi and Mustang. (Appendix 9 gives the list ¢f equipment.)

Demonstration Sawmills. Four demonstration sawmills, one in each

project area, will be installed in the course of the first five years of
the project. These mills will be run to demonstrate improvement in wood
conversion.

Charcoal Pilot Study and Aerial Seeding. A pilot study of producing

charcoal scientifically will be conducted in each project area during the

second five years of the project period. This would improve wood utilization,

on the one hand, and would also produce charcoal for the urban fuel demand.
The opportunity to aerially seed national forests, range land and

landslides has been identified. This technique offers the possiblity to

seed and reseed large areas quickly where intensive care cannot be provided,

thus accelerating protective soil cover and reducing soil erosion.

Private and Leased Forests. Existing acts and rules provide for the

raising of private forests on one's own land. TIn order to encourage people
to invest in private forests, a project of ralsing 1000 ha of such forests
has been included in the RCUP. The project will provide technical advice
on cstablishment and management of private forests. Seedlings required

for planting will be paid for by the owner of the private forest. The

seedlings will be provided by the panchayat and central nurseries.



37

The project will help to establish lease forests to the extent of
322 ha in the course of 15 years. Seedlings will be procured by the lease
from the nurseries and the project will give technical advice on raising
and managing these forests. On payment, the panchayat and central nurseries
will provide seedlings for planting these forests.

The project will contribute to and provide support to forest research.
In this regard The Ministry of Resources will collaboratas in conducting
both basic and applied research. The RCUP will assist The Institute of
Renewable Natural Resources to establish field research centers within RCUP
areas that can be used both by The Institute (professors and students) and
the Ministry of Forests.

The details of the programming of the activities are given in Appendix 10.
(Appendix 10, Table 1 gives nursery establishment schedule; Table 2a, 2b,
2c and 2d give fuelwood/fodder establishment, weeding, casualty replacement
and thinning schedule; Table 3 gives PPF establishment schedule; Table 4
gives community planting schedule; Table 5 shows scheduling of trial plots;
Table 6 gives scheduling of forest demarcation; Tables 7a, 7b, 7¢ and 7d
gilve national plantation establishment, weeding, casualty replacement and
thinning schedules; Tables 8a and 8b show management plan, preparation and

impléqentation schedule.)

"\

Cost Estimate

The totalestimated cost for the project period of 15 years is 248.4
million rup-es. These include both operating and capital costs. The cost
borne directly by the people in the form of voluntary labor (at full market
price) is to the tune of 21.7 million rupees, being 8.7 percent of the
total project cost. The forelgn exchange component in the project is 24,2
million rupees, being 10 percent of the total cost.

Cost escimates for a period of the initial five years are 60.3 million
rupees, including both capital and operating costs.  The voluntary labor
component of the total cost for five years is 1.4 million rupees (2.4 percent
of the total). Forelign exchange costs are 7,9 million rupees, being 13,1

percent of the total cost for five years.



Table 21
RCUP Forestry Component Total Cost ‘000

Catchment Yr 1 Yr 2 Yr 3 fr &4 Yr 5 1st 5 Yrs. 2nd 5 Yrs. Jrd 5 Yrs. crand | Total Il’ercent
Cost Tutal F.E.{ 7Thtal F.E. Total F.E. Total F.E. Total F.E. Total F.E. Total F.E. Total F.E. Total F.E. F.E.
Kulekhanl 4
Capttal 532.0 [ 179.811627.1] 522.4 667.7} 152.8 561.4] 123.5 543.7] 110.6] 3931.9]|1089.1| 1445.2} 260.9 203.7 50.4 5580.8] 1400.4 26
Operating| +22.6 55.8] 704.11 115.0 1022.8] 136.0] 1166.3] 140.5] 1331.30 156.3 4667.1] 603.6] 7052.1] 988.0] 4i67.€¢] 627.3] 15866.8 2218.9 14
Total 954.61 235.612331.2) 637.4 1690.5] 288.8] 1727.7] 264.0] 1875.0] 266.9 8579.0/1692.7| 8497.3|1248.9] 4°71.34 677.7 21447.6) 3619.3 17
Gorkha

Captral 819.9 | 237.6]2387.2] 373.4 | 1937.5] 570.1] 1773.9] 341.4] 1511.3) 264.6 8429.811787.1| 9529.2|1679.6] 5557.5] 1121.2] 24516.5] 4587.9 19

Uperating| ©82. 66.3]1009.1] 100.2 | 2019.6] 154.2] 2631.0| 197.1} 2999.7] 222.2| 9341.4] 740.218742.9 1500.9%21167.5} 1786.5| 49251.8] 4027.6 8
Total 1501.9 | 303.9]3396.3] «73.8 | 3957.1| 724.3] 4s04.9] 538.5] 4511.0] 486.8|17771.2 2527.3]|28272.1]3180.5]27725.0] 2907.7] 73768.3] 8515.5 vz !
Myagdt :
Capital a3 13700 n2a05] 19007 | 3143.9] 426.7] 2762.1) 635.3} 2229.7| 340.0f 9974.51729.9 10309.5{1529.8] 7096.5|1015.6] 27380.91 4275.3 16
Operating| 799-8 1 40.7}{1114.5] 68.2 | 1593.5 97 ol 2620.2] 152.0] 3195.4] 180.0] 9483.4] 537.9}18686.1[1188.3}21391.2]1453.8 49560.7| 3180.0 6
Total 1274.1 | 177.9]2239.0) 258.9 | 4737.4| 523.7] 5582.3] 787.3] 5425.1] 520.0119457.9 2267.8028995.612718.1|28488.1]2469.4} 76941.6] 7455.3 10
Mustang
Cepltal 270.71 76.0| 653.2] 93.5 | 2224.0] 286.1] 1960.9| 259.2] 2000.8} 456.9 7369.6 11171.7| 7420.1| 855.7| 7717.5| B42.0] 22507.2| 2869.4 13
Operating| 588.4| 35.8! 795.3] 43.0] 1042.5 s1.0] 1432.60 s2.9] 1849.3} 87.6| 5709.1| 270.9{11641.0} 635.3|14729.¢] 735.0 32079.9| 1641.2 5
Total 1059.1 | 111.8]1449.5] 136.5 | 3206.5| 337.7] 3393.5| 312.1} 3910.1} 544.5 13078.7 [1442.6]19061.1(1491.0} 22447.3] 1577.0| 54587.1) 4510.6 4

Project Cos
Capttal |2536.9 | 630.6{5792.0}118C.0 7973.111435.7] 7058.3[1359.4] €345.5]1172.1]29705.8 5777.8|28704.0 4326.0]21575.6]3029.2| 79985.4]13133.0 16

0; ‘rating|2452.8 | 198.6|3624.0| 326.6 | 5678.4 438.8| 8050.1] s42.5] 9375.7] 646.1[29181.0]2152.656122.1]4312.5161456.1}4602.6 146759.2|11067.17 8
Total 2539.7 | 829.209416.0}1506.6 | 13651.5|1874.5]157108.411901.9}15721.211818.2 588868 |7930.4 |84826.1|8638.5|83031.7|7631.8) 226744.6124200.7 1
(99.62) (98.9% (98.2%) (97.3%) (96.03) (97.6%) (91.02) (67.5%) ] (91.3%)
voluntary 22.4 99.1 240.6 415.2 653.4 1430.7 8153.0 11890.3 21674.0
Labor 0.43) (1.13) (1.83) (2.72) (4.02) {2.42) (9.0%) 12.52) (8.77)

ToTAL cosT |5012.1 §829.2]9515.1 [1506.6 | 13892.1 1874.5015523.6{1901.9}16374.6]1818.2 60317.517930.493179.118638.5] 94922.0 7631.8 248418.6{24200.7 10

8¢



Details of the cost are given in Appendices 11 and 12. (Appendix 11,
Tables la and 1b give unit cost for central and panchayat nursery; Tables
2a and 2b show unit cost for panchayat forest (fuelwood) and panchayat
forest (fodder); Table 3 gives unit cost of forest demarcation; Table 4
shows unit cost for the trial plot; Table 5 shows unit cost of national
plantation; Table 6 gives unit thinning cost; Table 7 gives unit cost of
establishment of PPF; and Table 8 gives unit cost of management plan.

App' ndix 12, Tables la, 1b, lc, and 1d give the capital cost; Tables 2a,
2b, 2c and 2d give operating cost; Tables 3a, 3b, 3c and 3d give foreign
exchange cost; and Tables 4a, 4b, 4c and 4d give cost of voluntary labor.

A summary of the cost is given in Table 21.)
Cost vstimates are based on 1979 mar<et prices. Staff and other

assoclated costs are incremental to the existing levels. Taxes and duties
have been inc uded in the cost of imported items. However, physical
contingency to the project base cost has not been included. The project
allowances and traveling and daily allowances have been provided to the
other territorial staff of the catchment area because these staff are also
directly or indirectly involved in the program of the project. (Appendix
13, Tables 1, 2a, 2b, 2c and 2d give the staff cost.)

The daily wage for unskilled labor is Rs. 10.00 for Kulekhani and
Daraundi catchments and Rs. 12.00 and Rs. 18.00 for Myagdi and Mustang.

Organization and Management

The overall forestry programs will be carried out by the Forest Depart-
ment in collaboration with th2 village panchayats. The divisional forest
officer (DFO) of cach project area will have the responsibility of supervising
the execution of the program in the field. The attached officer under the
DFO will be responsible for Implementing the programs in the field. He will
be stationed at the forest project office and assfisted by the subordinate
staffs.

With the overall guidance and supervision of the attached officers,
the ranger stationed at the forest project offlce will look after the

central nursery, establisbment and malntenance of trial plots, distribution
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of seedlings and any other related work assigned by the attached officer
in command. The legal and administrative aspects of forest demarcation
will be dealt with by the territorial rangers. The forest demarcation in
the field will be done by the demarcation units. Each demarcation unit
will have a force of a ranger, two foresters and two forest guards.
Additional staff will be added to the unit according to the length of
demarcation. Establishment and maintenance of national plantation will

be done by the plantation units. Each plantation unit will consist of

a ranger, two foresters, two forest guards and one nurseryman. In accordance
with the size of the plantation area, additional staff of one forester and
one forest guard will be added to the unit. The demarcation and the
plantation units will each be one or more, depending on the intensity of
the program.

The ranger of the DSWC stationed at each panchayat will look after
the panchayat nursery and DSWC will meet all the expenditures incurred.
Planting, weeding and casualty replacement will be voluntarily performed
by the panchayat people. All other costs will be borne by the soil and
water conservation project office. The DSWC ranger will have the responsi-
bility of raising panchayat forests. However, the allotment and demarcation
of the panchavat forests will be performed by the forest office. Watchers
in panchayat forests will be provided by the panchayats and the cost
subsidized by the project. Management of the panchayat forests will be
done by the panchayats according to the working scheme. Panchayat-protected
forests will be managed according to the working plan, with full cooperation
of the panchayats.

The ranchayots will pootect and mafntain the panchayat-protected
forests under the teenaical puidance ot the local forest office. Panchayats
will provide forest watchers, the cost of which will be subsidized for an
initial pertod of five years. These forests will be operated under manage-
ment plans.,

The RCUP forestry projects will require an additional staff of 222,
Four forestry graduates, 106 ranger/foresters and 112 other staff  will be

neceded for the project perdiod of 15 years., The foltowing table shows the
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summary of phasing of the staff. (Appendix 14, Tables la, 1lb, 1lc and 1d
give the phasing of staff in detail.)

Table 22
Phasing of Additional Staff

To- ]To— To- |Grant
Particulars v1ly2ly3lvalys|callye|y7|y8{y9o|v10|tal Y11l |Y12{Y13|Y14|Y15]tal Tota
Attached Officer | 4| - | =| -| & | -| -{ -] -1 -| -| | -| | | -] 4
Ranger 18 4l 2l 2| -1 26 | | =1 -] 1} 1f &} -} - - -| -] 27
Forester 28! 8| 5|14l 1| 56 S| 2| - 4| 2| 13} ~-| - 2 4 -} 10| 79
Senior Clerk 41 - - - - 4; ot Bt Bt B R e B Bl Il el Il A 4
Driver 21 =1 | =] =t 2y =} =f =1 =t =} = = =t - - -t - 2
Forest Guards 28| 8} 514 1| 56! 51 2| - 4 20 13} 41 =t 2 4 -1 10} 79
Nurseryman 1) 1y = -t =] 15 -] -{ -| -| 2| 2¢{ - S (N R S I Y
Peon ol - - =} - 10l = =t - -] -} -] -1 - | - -1 -t 10
TOTAL i108 21{12] 301 2|173|10] 4| of 8| 7] 29| 8} -| 4] 8 -| 20| 222

Training will be provided for 77 people in nursery work; 21 staff members
will be sent on overseas study tours; and 12 forestry graduates will be sent
for graduate studies in specialized subjects overseas during the project
period.

Handling and control of project funding will be done at the execution
level by the respective divisional forest officers. Monitoring and evalua-
tion of the project achievements will be the responsibility of a central
project coordination committece of which the chief conservator of forests

would be a member. (For detalls see project organization chart.)

Production Markcts and Prices

Pr. r+~ion. This project will increase and then sustain the annual
production of fodder, fuelwood and timber. This would be achieved by the
improvement of the existiug forests(national forests and panchayat forests),
the establishment of new forests (national plantation and panchayat forests),
and planting treces on farms and waste lands In the form of community and

individual planting,
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The following descriptions provide a summary of production goals.
(Appendix 15 gives the basis of production estimates.)
A. Fodder and Forage. From plantation of fodder trees in panchayat

forests the following quantities of fodder are obtained:

1. From lower regions (Kulekhani and Daraundi):

a. When the plantation is 6 to 9 years old, the average yield
per ha will be 17,350 kg green wieght (GW) per year;

b. When plantation age is 10 years or more, the average yield
per hear per ha will be 34,700 kg GW.

2. From upper regions (Myagdi and Mustang):

a. When the plantation is 9 to 14 years old, the average yleld
per ha will be 17,350 kg GW per year;

b. When the age is 15 years and beyond, the average yield per
year will be 34,700 kg GW per ha.

The project would start producing fodder from panchayat fodder forest
to the tune of 173.5 tons (GW) from the 6th year and 37.4 thousand tons (GW)
in the 15th year, reaching to the maximum annual production of 108.4 thousand
tons (GW) from the 29th year.

From the community and individual planting programs, the following
fodder yield is expected per 1000 trees distributed.

1. From lower regions:

a, For 6 to 9 years, the yleld per 1000 trees distributed will
be 7,500 kg GW per year;

b. For 10 years and above, the yield per 1000 trees distributed
will be 15,000 kg GW per year.

2, From upper regions:

a. For 9 to 14 years, the yield per 1000 trees distributed will
be 7,500 kg GW per year;

b. For 15 years and after, the yleld per 1000 trees distributed
will be 15,000 kg CW per vear.

The community and individual planting program would start producing
fodder from the sixth year, The initial annual production will be 135.0 tons
GW. Production In the 15th year would be 20.0 tons GW. From the 29th year,

it could produce 52.0 thousand tons of fodder annually.



From all the plantation area, forage yield will be available for an
initial three years of plantation.

1. For lower regions, the forage yield will be 500 kg GW/ha/yr.

2. For upper regions, the yield will be 250 kg GW/ha/yr.

From the plantation areas, 18.4 thousand tons of forage GW will be

available in the course of the initial 17 years.

B. Fuelwood and Timber. From the plantation of fuelwood trees in the

panchayat forests, the following yields are obtained:

1. For lower regions:

Age (Yrs.) Yield (Tons/ha)

0 0

8 10

14 25

20 60

2., For upper regions:

Age (Yrs.) Yield (Tons/ha)

0 0

11 10

18 25

25 60

From community and individual planting programs, the following production
is expected:
1. For lower regions, the yield per 1000 trees distributed will be
45,000 kg at the end of 20 years;
2. For upper regions, the yleld per 1000 trees distributed will
be 45,000 kg at the end of 25 years.
From panchayat protected forests, the following yields will be obtained
after three years of management:
1. For lower reglons, the timber yield per panchayat-protected forest
is 270 m3 per year and fuelwood yield per year wiil be 378 tons;
2, For upper reglons, the timber yleld per panchayat-protected forest

per year 1s 225 m3 and fuelwood will be 276 tons per year.



b4

From the national forests, the following yield will be obtained after
three years:
1. For lower regions, the timber yield per year will be 1.08 m3 and
the fuelwood yleld 1.51 tons;
2. For upper regions, the ylelds per ha per year of timber and fuelwood
are 0.90 m3 and 1.11 tons respectively.
The timber and fuelwood yield from national plantation is predicted
as follows:
1. For the lower regilons, the accumulated yleld will be at the rate
of 12 m3 per ha per year, when harvested at 50 years;
2, For the upper regilons, the accumulated yield per ha per year
would be 9 m3 when harvested at 70 years.
The fuelwood program will start producing fuelwood from the 9th year
and should yield a total of 297.6 thousand tons of fuclwsood GW in the course
of 40 years. The panchayat-protected forests program would give an Incremental
yield of 19.1 thousand tons of fuelwood GW and 14.2 thousand m3 of timber
annually from the 12th year. Program on national forests would pive an
incremental yield of 88.7 thousand tons of fuelwood and 67.0 thousand m3
of timber annually from the seventh year onwards. The national plantation
program would produce 1979.8 thousand tons of fuelwood GW and 3512.8 thousand
m3 of timber. The extension program would produce a total of 156 thousand
tons of fuelwood GW.
The production of fodder, forage, fuelwood and timber from various
activitiesare shown in the following table. The production of fodder, fuel-
wood and timber has been shown graphically In Figures 1, 2 and 3 and the

production from national plantation is shown In Figure 4.

Table 23
Total Production--Unit '000

SPECTIFICATION BY YEARS

Ttems Unit]| 1=5] 6=10]11=15116=20]21=25]26=30131<35 | 16=-40]41-45
Fodder--GW Ton 22, 11179, 11481,11712.9(791.9[802.0 [ B02,01802.0
From PF (Fodder) x 1 12.6]113,417322.91479.21535,21542.2 } H42.21942.2
From extension b 9.5 65.71158.11233.7(256,7]1259.817259,812%9,.8

- ~ (Cont inued)
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Markets and Prices. All the fodder, forage and fuelwood produced by

the project will be consumed locally, as there is and continues to be a
shortage of supply of fuelwood and fodder. Timber will also be locally
consumed or exported where there are facilities and demand.

The value of fodder will be Rs. 3 per load of 25 kgs. GW
and that of forage grass will be Rs. 1.50 per 20 kgs of GW.

The value of fuelwood will be Rs. 10 for a load of 30 kgs dry weight
(DW), which is equivalent to Rs. 333 per metric ton DW.

The average government royalty on timber is Rs. 141.24 per m3 (an
average stumpage royalty rate of Rs. 4 per Cft.) As the government royalty
of timber is usually below the appraised market price, the price of timber
is taken to be 50 percent higher than the royalty value. The average price

of timber will then be Rs. 211.86 per m3.

Economic Benefits

Increased Production. The panchayat forest fodder plantation will

start giving Rs. 20,820 from the 6th year and the revenue will go on
increasing until it reaches a constant value of 13 million rupees on the
29th vear. A sustained revenue of Rs. 6.2 million is obtained from the
production of fodder under the extension program.

All the plantations (panchayat forests and national plantation) would
give a forage yield for three years from the start, and the value of such
production will amount to Rs. 1.4 million in the course of 17 years.

The forest extension activity would produce fuelwood worth 52 million
rupees. Fuelwood from panchayat forest program will amount to Rs. 99.1
million. The national plantation program on pasture land will accrue to
a revenue of 659.1 million rupees from fuelwood production. Fuelwood from
the panchayat-protected forests will give a sustained revenue of Rs. 6.4
million from the 12th year. The development activities on national forests
would provide a sustained incremental annual revenue of 29.5 million rupees
from the 7th year onwards.

Money to be realized from the production of timber from the national
plantation program would accrue to 794.2 million rupeces. The panchayat-

protected forests would sustain a constant revenue of Rs. 3 million from
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the 12th year onwards from timber. National forests would provide a

sustained annual revenue of 14.2 million rupees from the 7th year

of the program.
The following table (Table 24) gives the monetary value of production

from various activities of the project.

Table 24
Value of Production--In Million Rupees

VALUE BY YEARS

Items 1-5§ 6-10 | 11-15{16-20}21-25(26-30131-35]36-40}41-45
Fodder = 2.6 1 21.5{ 57.7| 85.5| 95.0f 96.3; 96.3] 9¢.3
From PF (fodder plantatn.) | x 1.5} 13.6| 38.7| 57.5| 64.2] 65.1; 65.1} 65.1
From extension x 1.1] 7.9{19.0] 28.01 30.8( 31.2' 31.2| 31.2
Forage 0.2} 0.6 C5| 01} x | x | x . x | x
From PT 0.1} 0.3 (. 0.0 x | x x X X
From national plantatn. 0.1 0.3 0.3 0.1 X X X - X X
Fuelwood 2.11137.2 1 189.5|214.1 268.2i}25.2 337.1;286.8 203.1
From PF X U.1 2.5} 9.3| 20.5| 31.4} 25.3° 10.0f «x
From PPF 2.1{ 18.5| 31.3| 31.8{ 31.8( 31.8} 31.8' 31.8] 31.8
From national forests X 118.2 | 147.81147.8 |147.8)147.81147.8(147.8]147.8
From national plantatn. X 0.4 7.91 25,2} 59.5| 96.41111.7) 92.1} 23.5
From extension X X X X 8.6| 17.8} 20.5{ 5.1} x
Timber 0.9 73.2 ] 83.1186.1] 86.1| 92.9|108.3|144.5|144.4
From PPF 0.9] 8.6 12.1] 15,1 15.1| 15.1] 15.1{ 15.1} 15.1
From national forests X 64.6 1 71.0f71.0| 71.0] 71.0f 71.0) 71.0} 71.0
From national plantatn. X X X X 6.8} 22.2] 58.4] 58.3) 65.5
{Continued)
VALUE BY YEARS
Items '56—50 51-55[56~60|61~65|66-70]71-75]76-80|81-85|86~90
Fodder X 96.3| «x X X X X X X
From PF (fodder plantatn.) X 65.1 X X X X X X X
Ucum €xtension X 31.2] «x X X X X X X
Forage X x X X X X X X X
From PF X X X X X X X x X
From national plantatn, X X X X X X X X X
(Continued)




51

Table 24 (Continued)

VALUE BY YEARS

Items 46-50{51-55{ 56~6061-65}66-70]71-75|76-80|81-85 {86-90
Fuelwood 204.1/199.2(224.4224.7(190.2]199.5(215.41221.7 {179.6
From PF X X X X X X X X X

From PPF 31.8| 31.8| 31.8} 31.8} 31.8| 31.8] 31.8] 31.8{ 31.8
From national forests 147.8{147.81147.8{147.8{147.8}147.8|147.8[147.8{147.8
From national plantatn. 24.5| 19.6] 44.8( 45..1 10.6] 19.9} 35.8} 42.1} x
From extension X X X X X X X X X
Timber 151.71162.21172.6{160.7{115.1|140.4(183.7|201.0] 86.1
From PPF 15.1} 15.1| 15.1f 15.1} 15.1] 15.'} 15.1} 15.1} 15.1
From national forests 71.0] 71.0] 71.0| 71.0f 71.0} 71.0| 71.0| 71.0{ 71.0
From national plantation 65.6) 76.1| 86.5| 74.6| 28.9} 54.3| 97.6{114.9] X

Unquantifiable Benefits. The unquantifiable benefits accruing from

the forestry component of RCUP project are:

1.

6.

The project would add to the development of a spirit of self-
reliance among villagers, which is a basis of any rural development
process;

It would strengthen the forest department organization in the field
through training and increasing facility;

Amelioration of the environment and enhancement of aesthetic value
will be brought in;

Regulation of water flow in the catchment, reduction of crosion
dangers and flood runoff, and decrease in the silt load on valleys
would occur;

Benefits from the protection of other infrastructures would be
ohtained;

Agricultural land would be stable and more productive due to a

favorable effect on micro-climatic conditions,

Employment. During the project period of 15 years, underemployment

of the unskilled village people would be reduced, Additional labor from

outside the project arca would be required. An employment of 1.8 million
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mandays would be generated during the first five years and this vould
rise to 2.0 million mandays during the second five year period. One and
a half (1.5) million mandays of paid work would be available during the
third 5 years. The total mandays of unskilled labor requirement will be
nearly 5.3 million mandays, meaning 1.8 million manmonths of work. In
other words, about 15,000 unskilled people will receive full-time jobs
over the project period. Besides unskilled employment, there would be
ample opportunity for the employment of semiskilled and skilled workers,
The following table {Table 25) shows the employment of unskilled

labor.
Table 25
Employment of Unskilled Labor--'000 Mandays
PERIOD
Catchment 1-5 Yrs 6-10 Yrs 10-15 Yrs TOTAL
Kul~akhani 286.0 153.4 33.4 472.8
Daraundi 643.7 672.2 388.6 1704.5
Myagdi 6244 846.2 783.1 2253.7
Mustang 262,6 285.4 281.8 829.8
TOTAL 1816.7 1957.2 1486.9 5260.8

Economic Rate of Return. For economic efficlency measures and sensi-

tivity analysis, refer to the US AID Consultant's report on the subject.



Attachment 1 Table 1-a

KULEKHANI CATCHMENT
LAND USE BY PANCHAYAT
1979
Area in Sq. Km.

Panchayat Cultivated Pasture Forest Rocks Snow Others T O TAL
Chitlang 13.12 7.10 11.26 - - 0.78 32.26
Palung 9,40 0.75 4,35 - - 0.60 15.10
Dasan 12,45 2.32 22.75 - - 0.78 38,30
Thahachok 12.23 2.87 9.18 - - 0.72 25.00
s’;.utt 11011 2.27 16.52 - - 0066 30.56
TOTAL 89.90 21,21 103.71 - - 5.04 211.86

PERCENTAGE 38.6 10.0 49.0 - - 2.4 100.0

£S



KULEKHANI CATCHMENT

FOREST BY ALTITUDE

Area in Hectare

Elevaticn in ‘000 Meters

Attachment 1 Table 2-a

Panchayat

klov 1.2 102-1.8 1.8-2.‘ 2.‘-300 T 0 T A L
Kulekhani - 13.14 6.95 - 20.09
Chitlang - 1.68 9.58 - 11.26
P.l“n' - .20 ‘ols - ‘.35
Daman - 1.60 18.39 2.76 22.75
Thahachok - 2.00 7.18 - 9.18
Phakhel - 3.20 15.76 .60 19.56
TOTAL 1.44 33.66 65.25 3.36 103.71
PERCENTAGE 1.4 32.5 62.9 3.2 100.0

S



KULEKHANT CATCUHMENT
Present & Projected Land Use by Pancuayat
(Area in Ha,)

Attachment 1 Table 3-a

Caltivated Improved Panchayat Panchayat Nat tonal National Sanow Exposed
Panchayat Land Use Land pasture Pasture forest protected forest plantation covered rocks Others TOTAL
{(private) (private) forcest

Present 940 0 75 0 0 435 0 0 0 60 1510
Palung

Projected 861 79 32 4 250 183 V] (1] 0 62 1510

Present 1245 (1] 232 ¢ 0 2275 1] 1] 0 78 3830
Daman

Projected 1140 105 107 125 250 2022 0 1] 0 81 3830

Present 1223 0 287 0 0 918 0 0 0 72 2500
Thahachok

Projected 1120 103 122 125 250 665 40 0 0 75 2500

Present 1312 o - 710 0 0 1126 1] 0 1] 78 3226
Chitland

Projected 1201 111 285 125 250 873 300 (1] 0 81 3226

Present 1041 0 350 (L] 0 2009 1] (1] (1] 66 3466
Kulekhani .

Projected 953 a8 13% 125 250 1756 90 0 (1] 69 3466

Prescnt 1111 0 227 0 0 1652 0 (1] 0 66 3056
Sisnerl

Projected 1017 94 102 125 250 1399 0 V] 0 69 3056

Present 1318 V] 240 0 A 1956 V] (1] V] 84 3598
Phakhel

Pro jected 1207 111 115 125 250 1703 0 (1] (1] 67 3598

Present 8190 V] 2121 0 (1] 10371 0 0 0 504 21186
TOTAL

Projected 7499 691 898 793 1750 8601 430 0 V] 524 21186

Qs



DARAUNDI CATCHMENT
LAND USE OF PANCHAYAT Attachment ] Table 1-b
1979
Area in Sq. Ka.

Panchayat Cultivated Pasture Forest Rocks Saow Octhers TOTAL
Chhoprak 16.88 3.36 6.80 - - 1.07 28.06
Mareswar 9.28 1.76 2.38 - - 0.57 13.99
Raniswarra 7.92 0.55 8.39 - - 0.43 17.29
Barpak 9.96 30.18 51.52 - 4.34 0.64 96.64
Muchok 7.22 6.12 1.77 - - 0.44 15.55
Jaubari 6.48 7.80 5.03 - - 0.37 19.68
Deorali 10.57 0.48 19.49 - - 0.67 31.21
Taranagar 10.75 0.00 9.67 - - 0.68 21.10
Corakhkali 9.37 0.66 9.51 - - 0.53 20.07
Taklung 11.26 ’ 1.78 9.21 - - 0.63 22.88
Khanchok 11.33 4.5) 2.86 - - 0.70 19.42
Pandrung 12.37 6.60 2.7} - - 0.76 22.46
Tako 12.73 4.78 5.46 - - 0.76 23.713
Taple 7.92 2.25 &4.87 - - 0.46 15.50
Harmi 12,44 1.72 3.54 - - 0.76 18.46
Appipal 10.02 0.75 6.09 - - 0.58 17.44
Palungtar 14.84 0.82 9.87 - - 0.81 26.34
Swara 6.49 71.02 19.27 - - 0.29 33,07
Simjuang 18.69 34.00 32.68 - 2.04 0.99 88.40
Srinath Kot 8.58 3,13 8.30 - - 0.47 20.48
Saurpani 1€.35 1.74 15.85 - - 0.89 34.8)
Busgkot 9.22 - 3.40 16.04 - - 0.43 2%.09
Bhogtent 7.98 1.55 14.67 - - 0.36 24.56
Ghairung 8.21 2.16 9.15 - - 0.43 19.95
Manakasana 15.44 4.15 12.08 - - 0.86 32.53
Dhuwakot 7.41 0.88 . 8.69 - - 0.36 17.34
Mirkot 9.73 1.26 13.12 - - 0.45 24.56
Caikhur 7.98 1.04 9.72 - - 0.37 19.11
Khoplang 10.43 0.51 9.59 - - 0.5 21.06
TOTAL 307.80 134.98 328.35 - 6.38 17.29 794 .80

PERCENTACGCE 38.7 17.0 41.3 - 0.8 2.2 100.0

9¢



DARAUNDL CATCHMENT
FOREST BY ALTITUTE

Attachmsnt 1 Table 2-b

Area in Hectare
Elevation in *000 Meters

Panchayat Selow 1.2 1.2-1.8 1.8-2.4 2.4-3.0 3.04.,.0 TOTAL
Chhoprak 513 167 - - - 680
Mareswar 238 - - - - 238
faaiswacas 7193 &6 - - - 839
Barpak 168 1008 1574 1745 657 5152
Muchok 140 kY) - - - 177
Jaubari 164 339 - - - 503
Decralt 1938 11 - - - 1949
Taranagar 967 - - - - 967
Corakhkall 921 30 - - - 951
Taklung 7125 1% - - - 921
Khaachok 286 - - - - 286
Pandrung 273 - - - - 273
Tako 546 - - - - 546
Taple AB7 - - - - - 487
Narei 332 22 - - - 354
Applipal 609 - - - - 609
Palungtar 987 - - - - 987
Susta 3156 665 577 329 - 1927
Stejung 343 585 1112 916 312 3268
Scinath Kot 538 292 - - - 830
‘Saurpant 760 451 356 18 - 1585
Bungkot 1604 - ’ - - - 1604
Bhogteni 1275 192 . - - - 1467
Chalrung 186 129 - - - 915
Manaksaans 1107 101 - - - 1208
Dhusakot 869 - - - - 869
Mirkot 1312 - - - - 1312
Caithur 972 - - - - 972
Khoplang 959 - - - - 959
TOTAL 20968 4271 3619 3008 969 32835

PERCENTAGE 63.8 13.0 11.0 9.2 3.0 100.0

LS



Daraundi Catcliment

Preseat and Projected Land Use by Panchayats Attachment 1 Table 3-b

(Arca 1n ha)

Land Cultivated Improved Panchayat Panchayat National National Snow Exposed Others Total
Panchayat Use Land Pasture Pasture Forest Protected Forest Plantation Covered Rock
(Private) (Private) Forest
Present 649 0 702 0 0 1,927 0 0 0 29 3,307
l. Seara Projected 611 37 267 125 250 1,677 310 V] V] 30 3,307
Present 1,869 0 3,400 0 (1] 3,268 0 204 V] 99 8,840
2. Simjung Projected 1,761 106 2,275 125 250 3j, 018 1,600 204 0 101 8,840
Present 996 0 3,018 0 0 5,152 0 434 0 64 9,664
J. Barpsk Projected 938 56 2,513 125 250 4,902 380 434 V] 66 9,664
Present 1,544 V] 415 0 (1] 1,208 V] 1] 1] 86 3,253
4. Mankasana Projected 1,455 87 110 125 250 958 180 1] 1] 1] 3,253
Present 798 0 155 0 0 1,467 0 0 0 36 2,456
5. Bhogtenti Projected 752 45 4l 114 250 1,217 0 0 (1] 37 2,456
Present 1,0%7 V] 48 [4) 0 1,949 1] 1] V] 67 3,121
6. Deoralt Projected 996 59 12 3o 250 1,699 0 0 1] 69 3,121
Present 792 0 55 0 0 839 0 0 0 43 1,729
7. Ranil Swara Projected 146 45 19 36 250 589 0 0 0 44 1,729
Present 923 0 340 0 0 1,604 1] 0 0 43 2,909
8. Bung - Kot Prujected Y09 52 95 125 250 1,35 120 0 1] [} 2,909
Present 93; 0 bb 0 V] 951 0 (4] 0 53 2,007
9. Corkhakalt Prajected -1 53 18 48 250 701 0 [+] 0 54 2,007
Fresent 79. [§] 225 0 0 487 1] 0 0 46 1,550
10. Taple Projected T4t 45 o 125 250 237 40 0 0 47 1,550
Prusent 92t 0 176 0 0 238 (1] (1] 0 57 1,339
11. Nareswar Prujected 87t 53 51 125 238 0 0 0 0 58 1,339
Present 11,284 0 8,600 0 4] 19,090 0 6348 0 623 40,235
Sed-Total Projected 10,6131 634 5,401 1,109 2,738 16,352 2,030 638 0 638 40,235
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MYAGDI UPPER KALI GANDAXI CATCHMENT

Land Use by Panchayat Attachment | Table 1-c¢
*1979*

Area in sq. km.

Paschayst Cultivated Pasture Porest Rocks Snow Others . Total
* Bamche 13.23 13.50 12.60 - - - 0.81 40.14
Risthaa Maadalli .10 10.73 21.60 - ) - 0.56 41.99
Sikha Adarss 12.76 19.%0 13.41 - - 0.80 46.07
Baraha 7.81 43.27 26.51 1.3 .05 0.47 90.44
Pipele 7.04 1.24 2.91 - - 0.44 11.6)
Bhagaweti 9.50 1.62 0.40 - - 0.61 12.13
Beg Khols 8.43 5.84 s.21 - - 0.51 23.01
Deba (K ) 5.62 21.28 - - 0.50 36.39
Barsijs 16.87 . 3.7 63.28 0.19 S.41 1.00 118.54
Pakhapani 14.02 4.6 29.60 - - 0.83 49.09
Jhse 6.12 1.49 2.22 - - 0.38 10.21
Chatas 10.92 2.27 1.43 - - 0.69 15.31
Xuine Mangsle .73 3%6.77 74.85 - 31.83 0.56 153.74
Dane - 8.90 105.10 22.20 38.10 119.65 0.52 294.47
Total 143.44 285.78 300.50 39.62 165.94 8.68 943.9%

Percaatage 15.2 30.3 J1.8 4.2 17.6 0.9 100.0
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MYAGDL CATCHMENT

Forest by Altitude
Ares in Mectare — Elevation ir ‘000 matars

Attachment 1 Teble 2-c

Panchayat Below 1.2 1.2 - 1.8 1.8 -~ 2.4 2.4 - 3.0 3.0 - 4,0 Total
Ramchs - L 1) 437 636 ‘80 1260
Nisthan Mandalli 20 k) 357 1534 213 2160
Sikhe Adscso - - 160 882 29 141
Barsha - 29 546 1423 631 2651
Pipele 18 100 mn - - 291
Bhagswatt - - ) 3% - s
Beg Dhola - 103 1] 703 - sl
Bebs 4 285 672 666 439 2128
Derauadi 23 263 724 1767 3549 6328
Pakhapesi - m _ %4 1730 153 2960
Jhee 23 29 139 k) | - 222
Chatas 3% 16 9 - - 143
Knins Mangale - 26 5 3292 3172 7483
Dans - 117 - 524 926 (23] 2220
Tetal 186 1204 6160 13299 9201 30050
Parcentage 0.6 4.0 20.5 44.) 30.6 100.0
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Present and Prolected Land Uee by Panchayat

MYAGDI CATCHMENT AREAS

Area in ha.

Attachment 1 Table 3-c

Cultivated Iaproved Panchayat P-Protected National Nstional Snow Exposed
Eama of Panchayat Land Use (Private) Pasture Pasture Forest Forest Forest Plantation Covered Rockse Others Totsl
{private)

. Present 1323 [} 13%) 0 0 1260 0 81 4014
1. Rasche Projected 1246 75 610 1235 250 1010 615 8] 4014
Present 910 (V] 1073 (V] 0 2160 0 56 4199

2. WNiethsn Mandalll Projected 857 52 523 125 250 1910 425 57 4199
Present 1276 0 1990 0 0 1341 0 80 4687

3. Sikha Adarea Projected 1202 72 1330 125 250 1091 535 82 4687
Present 181 0 4527 0 L] 2651 0 905 133 47 9044

4. Baraha Projected 736 44 3897 125 250 2401 505 905 133 A8 9044
Present 704 0 124 0 0 291 0 &4 1163

S. Pipale Projected 663 40 39 85 250 41 0 45 1163
Present 9350 L] 162 0 0 40 L] 61 1213

6. Mesgawart Projected 895 54 63 99 40 0 L] 62 1213
Present 845 L] 584 0 0 821 0 b1} 2301

7. Bag Khola Projected 196 A8 244 125 250 571 215 52 2301

£9



MYACDI CATCHMENT AREAS

Present and Projected Land Uno by Panchayat

Area in ha.

Atrachment 1 Table 3-c (cont.)

Cultivated Improved Panchayat P-Protected National Natfonal Snow Exposed
Name of Panchayat Land Use (Private) Pasture Pasture Furest Forest Forest Plantation Covered Rocks Others Total
(private)

Present 899 0 562 [ 0 2128 0 550 3639

8. Doba Projected 847 51 242 125 250 1878 195 51 3639
Present 1687 ) 3179 (1] 4] 6328 0 541 19 100 11854

9. Darmija Projected 1589 96 2934 125 250 6078 120 541 19 102 11854
Present 1402 (] 464 0 0 2960 0 83 4909

10. Pakhepant Projected 1321 79 249 125 250 2710 90 85 4909
Present 612 0 149 0 0 222 4] 38 1021

11.  Jhee Projected 517 34 66 83 222 0 1] 39 1021
Present 1092 0 227 0 0 143 1] 69 1531

12. Chetan Projected 1029 61 102 125 143 0 0 71 1531
Present 973 0 3677 [}) 0 7485 0 3183 0 56 15374

13. Kaine Mangale Projected 917 55 3257 125 250 7235 295 3183 0 57 15374
Present K90 0 10510 0 0 2220 0 11965 3810 52 29447

14. Dane Projected 839 50 9350 125 250 1970 1035 11965 3810 53 29447
Total Present 14344 4] 248574 1] 0 30050 0 16994 3962 868 94396
Projected 13514 H11 22906 1642 3135 26895 4030 16594 3962 887 94396

N.B. Area uader national plantation has be

tlevattun ta 000 meters Below 1.2

Percentage

252

1.2-1.8
392

1.8-2.4  2.4~.3.0 3.0-4.0

452 552

1002

en estimated usting the following deductions In the

pastureland classtfied:

%9



MUSTANG CATCIUMENT Attachment 1 Table 1-d
LAND USE BY PANCHAYAT
1979
Area in Sq. Km.

Panchayat Cultivated Pasture Forest Rocks Snow Others TOTAL
Marpha 5.15 106.47 23.00 9.64 195.33 0.19 339,78
Lete 5.82 25.44 16.23 - 1.05 0.32 48.86
Tukuche 3.13 41.65 9.34 5.17 102.04 0.16 161.69
Kus je 7.46 43.82 15.43 2.28 6.68 0.42 76.09
Jomsom 2.3 52.51 5.61 14.39 30.08 0.12 105.05
Muktinath 3.55 18.59 - 15.73 37.25 0.23 75.35
Kouang 3.83 47.76 8.40 5.65 23.55 0.19 89.38
Kagbeni 2.66 73.57 1.95 23.40 55.85 0.16 157.59
Jharkot 1.81 14.94 0.23 5.90 7.09 0.11 34.08
Chhusang 2.19 119.92 3.44 67.22 283.83 0.16 477.36
TOTAL 38.74 548.67 83.63 149.38 742,15 2.06 1565.23
RCENTAGE 2.5 35.1 5.3 9.5 47.5 0.1 100.0

N.B. Land use Intormatiun on six Panchayats is not avallable.

S9



MUSTANG CATCHMENT
FOREST BY ALTITUDE

Ares in Hectare — Elevation in '000 Meters

Attachsent 1 Table 2-4d

Paachayat Below 1.2 1.2 - 1.8 1.8 - 2.4 2.4 - 3.0 3.0 - 4.0 TOTAL
Marpha - - - 248 2052 2300
late - 26 204 730 663 1623
Tukuc* - - - - 370 564 934
Kuaje - 6 120 852 565 1543
Jomsom - - - 3 558 61
Muktinath - - - - - -
Kowang - - - 537 303 840
Kagbeal - - - - 195 195
Jherkot - - - 23 - 23
Chhasaag - - - - 344 k! 1)
<
TOTAL - 32 324 2763 5244 8363
rERCENTACE - 0.4 3.9 3.0 62.7 100.0
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MUSTANG CATCHMENT AREAS

Present d Projected Land Use by Panchayat

Area In Ha.

Attachaent 1 Table 3-d

Cultivated laproved Panchayat Panchayat National National Snow Exposed
Name Of Panchayst Land Use land pasture Pasture furest protected forest plantation covered rocks Others TOTAL
(Private) (Private) forest

Present 582 0 2544 0 0 1623 0 105 - 32 4886
Lete Projected 57o 0 2219 125 250 1370 200 105 - 35 4886
Present 146 0 4382 0 0 1543 V] 668 228 42 7609
Kan je Projected 139 7 37917 125 250 1289 460 668 228 46 7609
Present 3183 0 4776 V] 0 840 0 2355 565 19 8938
Kowang Projected 379 4 4431 125 250 588 220 2355 565 21 8938
Present B3} V] 41695 0 0 934 V] 10204 517 16 16169
Taluche Projected 330 3 3940 125 250 682 100 10204 517 18 16169
Preseant 515 V] 10647 V] ()] 2300 V] 19533 964 19 33978
Marpha Projected 510 S 9902 125 250 2048 620 19533 084 21 33978
Present 234 V] 5251 0 0 561 ()] joos 1439 12 10505
Jomsom Projected 232 2 4826 125 250 310 300 3008 1439 13 10505
Preseot 181 0 1894 0 0 23 0 709 590 11 3408
Jharhot Projected 179 2 1845 49 22 0 0 109 590 12 3408
Prescat 355 0 1859 V] 0 - 0 3725 1573 23 7535
Muktinath Prujected 351 4 1852 7 ] 0 0 3725 1573 23 7535
Present 266 (1] 7357 0 ] 195 0 5585 2340 16 15759
Kagbeni Projected 26) 3 6992 125 193 0 240 5585 2340 18 15759
Present 279 V] 11992 0 0 344 1] 28383 6722 16 47736
Chbusanyg Projected 276 3 11627 125 250 92 240 28383 6722 18 41736
Present B1. 720 v 54867 V] 0 8363 0 74275 14938 206 156523
TOTAL Projected 1835 39 51431 1056 1965 6379 2380 74215 14938 225 156523
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Attachment 2 Table 1-a

KULEKHANI CATCHMENT

WOOD VOLUME IN "GO0 CU. M.
Elevation in "000 Meters

Elevation Volume BELOW 1.2 1.2 - 1.8 1.8 - 2.4 2.4 - 3.0 TOTAL
Panchayat Timber All Wood Timber All Wood Timber All Wood Tiaber All Mood Timber All Mood
Kulekhant - - 32,50 38.37 37.07 44.27 - - 69,57 82.64
Chitang - - 4.16 4L.88 51.09 61.02 - - 55.25 65.90
Palung - - 0.50 0.58 22.13 26.44 - - 22.63 27.02
Daman - - 3.96 4.65 98.08 117.14 14.71 17.58 116.75 139.37
Thahachok - - 4.95 5.81 38.29 45.73 - - 43.24 51.54
Sisoerl 3.09 3.82 29.29 34.39 17.15 20,63 - - 49.53 58.84
Makhel - - 7.92 9.30 84.04 100.38 3.16 3.83 95.12 113,51
TOTAL 3.09 3.82 81.28 97.98 347.85 415.61 17.87 21.41 452.09 538.82
TiMnta 2 u.? - 18.4 - 76.9 - 4.0 - 100.0 -

ALL WOUL 2 - 0.7 - 18,2 - 17.1 - 4.0 - 100.0
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DAKAUNDL CATCHMENT
WwoOD VOLUME IN ‘000 CU. M. Attachment 2 Table 1-b
Flevation in '000 Meters

Elevation Helow 1.2 1.2 - 1.8 1.8 - 2.4 Above 2.4 TOTAL
Panchayat/Volwue Timber | ALl Wood | Timber | All Wood Tiaber | All Wood Timter | All Wood Timber | All Wood
Chhaoprak 10.28 15.89 4.27 4.98 - - - - 14,55 20.87
Wareswar 4.77 71.37 - - - - - - 4.77 7.%7
Raniswara 15.90 24.56 1.18 1.37 - - - - 17.08 25.93
Barpak 3.37 5.20 25.76 30.04 75.23 90.05 172.90 198.15 277.26 323.44
Muc hok 2.81 4.3 0.95 1.10 - - - - 3.76 S.44
Jaubari 3.29 5.08 8.66 10.10 - - - - 11.95 15.18
teorall 318.86 60.02 0.28 0.33 - - - - 39.14 60.35
Taranagar 19.39 29.95 - - - - - - 19.39 29.95
Coraklualt 18.47 28.9) 0.77 0.89 - - - - 19.24 29,42
Taklung 14.54 22.45 5.01 5.84 - - - - 19.55 28.29
Xhanc hok 5.7 8.K6 - - - - - - 5.73 8.86
Pandrung 5.47 8.46 - - - - - - 5.47 8.46
Tako 10.95 16.91 - - - - - - 10.95 16.91
Taple 9,76 15.08 - - - - - - 9.76 15.08
Harm} b.b 10.28 0.56 0.66 - - - - 7.22 10.94
Appipal 12.21 18.86 - - - - - - 12.21 18.86
Palungtar 19.79 30.957 - - - - - - 19.79 30,57
Swara 7.14% 11.03 16.99 19.38 25.41 30.46 29.69 27.65 73.23 88.52
Simjung 6.88 10.62 14.95 17.44 59.29 70.84 88.139 101.30 169.51 200.20
Scrinath Kot 10.78 16.6b6 1.47 8.71 - - - - 18.25 25.37
Jurpani 15.24 23.5 11.52 13.44 18.98 22.67 1.0 1.49 47.04 61.14
Bunghot 26.27 40.39 - - - - - - 26.27 40.39
Bhogtent 25.96 39.73 4.91 5.73 - - - - 30.47 45.46
Galrung 15.76 24.35 3.30 3.84 - - - - 19.06 28.19
Manakasand 22.20 34.89 2.58 3.01 - - - - 24.78 37.90
DMuwakot 17.42 26.92 - - - - - - 17.42 26.92
Mirhot 26.131 40.6) - - - - - - 26,31 40.63
Caikhur 19.49 30.10 - - - - - - 19.49 30.10
Ktoplang 19.23 29.70 - - - - - - 19.23 29.70
TOTAL 414.%) 640.97 109.16 126.86 178.91 214.02 286.28 328.59 988.88 1310.44
TIMBER T 41.9 - 11.1 - 18.1 - 28.9 - 100.0 -

ALL WOOb 2 - 48.9 - 9.7 - 16.3 - 25.1 - 100.0
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Attachswn' 2 Table 1l-c
MYAGD1 CATCHMENT
Volume in '000 cu.m./elevation
Elevation in '000 meters
Below 1.2 1.2 - 1.8 1.8 - 2.4 2.4 - 3.0 TOTAL

Panchayat Timber All Wood Timber All Wouod Timber All Wood Timber All Wood Timber All Wood
Rasche - - 2.1 2.5 23.3 27.9 48.9 56.6 74.3 86.9
Histan Mandalli 0.4 0.5 0.8 1.0 19.0 22.7 116.2 134.3 136.4 158.5
Sikho Adaraha - - - - 8.5 10.2 78.5 90,7 87.0 100.9
Baraha - - 0.7 0.9 29.1 34.0 138.0 159.4 167.8 195.1
Shagawati - - - - 0.2 0.2 2.4 2.8 2.6 3.0
Beg Khola - - 2.6 3.0 19.9 23.8 22.9 26.4 45.4 $3.2
Doba 1.4 1.8 7.0 8.3 35.9 42,8 73.4 84.8 117.7 137.7
Darsja 0.5 0.6 6.6 1.7 38.6 46.1 353.3 408.2 399.0 462.6
Pakhapant - - 2.8 3.3 51.5 61.5 125.1 144.6 179.4 209.4
Jhee 0.5 0.6 0.7 0.9 1.4 8.9 2.1 2.4 10.7 12.8
Chatan 0.8 1.0 0.4 0.5 4.9 5.8 - - 6.1 7.3
Kuloe Mangali - - 0.6 0.8 53.1 63.4 429.7 494.5 483.4 $58.7
Dana - - 2.9 3.4 27.9 33.4 104.9 121.2 135.7 158.0
Total 4.0 5.0 29.7 35.2 328.5 392.5 1495.4 1725.8 1857.6 2158.5
Tisber 2 0.2 - 1.5 - 17.7 - 80.5 100.0

All Wood 2 - 0.2 - 1.6 - 18.2 - 80.0 - 100.0

0L



MUSTANG CATCHMENT

wOOD VOLUME IN

000 CU. M.

Elevation in

000 Meters

Attachment 2 Table 1-d

Elevatiova Below 1.2 1.2 - 1.8 1.8 - 2.4 Above 2.4 TOTAL
Panchayat/Volume Tiaber All WWood Timber All Wood Timber All Wood Tiaber All Wood Timber All Wood
Morpha - - - - - - 12.7 14.9 12.7 14.9
Lete - - 0.6 0.7 10.4 12.2 37.4 43.8 48.4 56.7
Tukuche - - - - - - 18.9 22,2 18.9 22.2
Kun je - - 0.1 0.2 6.2 7.2 43.6 51.1 49.9 58.5
Joasom - - - - - - 0.2 0.2 0.2 0.2
Muktinath - - - - - - - - - -
Kouang - - - - - - 27.4 32.2 27.4 32.2
Kagbeal - - - - - - 10.0 11.7 10.0 11.7
Jharkot - - - - - - 1.2 1.4 1.2 1.4
Chhusang - - - - - - 17.6 20.6 17.6 20,6
TOTAL - - 0.7 0.9 16.6 19.4 169.0 198.1 186.3 218.4
TIMAER 2 - - 0.4 - 8.9 - 90.7 - 100.0 -
ALL wWOOD 2 - - - 0.4 - 8.9 - 90.7 - 100.0
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Attacament 2 Table 2-a

KULEKIIANL CATCHMENT

SUPPLY & DEMAND OF WOOD

Volume in 000 Cu. M.

CROWINC STOCK YIELD SURPLUS (+)
Panchayat Tilaber All Wood Timber All Wood DEMAND DEFICIT (-) Remarks
Kulekhant 69.57 82,64 1.08 1.29 3.55 -2.26 L
Cnitlang $5.25 65.90 0.86 1.03 6.85 -5.82 .
Palung 22.63 27.02 0.35 0.42 5.20 -4.78 LI
Disan 116.75 139.37 1.81 2.17 5.79 -3.62 L
Thahachok 43.24 51.54 0.67 0.80 6.50 -5.70 L]
Sisaert 49.5) 58.84 0,22 0,26 4.30 —4.04 . 8
Phakhel 95.12 113.51 1.47 1.77 4.01 -2.24 LA
TOTAL 452.09 538.82 6.40 1.74 36.20 -28.46 L

e« ¢ gore than 50 deficlt.

cL
























80
Attachment &

Determination of nursery size

No. of plants for fuel wood plantation = 10X2500 = 25000
No. of plants for fodder plantation = 10X816 = 8160
33160
No. of plants for distribution = 10000
For Casualty replacement 25X of 33160 = 8290
Total seedlings = 51450
Including 252 mortality in nursery of plants = 6433
' Say = 70,000
Area of Transplant seed = 70000x3.1416x3.75x3.75
10000
= 3]0 Sqm.

Seed bed = 20 Sqm.

Total effective area = 330 Sqm.

Including Path, Terraces etc.

the total area = 660 Sqm.
For store = 350 Squ.

Working space = 163 Sqm.,

Ihe total area of nursery -~ 875 Squ.
Say 900 S5qou.

» (9 Hectare.


http:70000x.3.1416x3.75x3.75
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Attachment 6

RECOMMENDED SPECIES FOR PLANTATION

Below 1200 meters

b.

Fuelwood

Botanical Name

Melia azedirach
Grevillea robust
Albizzia procera
Terminalia tomentosa
Terminalia belerica
Adina cordifolia

.Mytragyna parvifolia

Hyminodictyon excelsum

Lagerstroemia parviflora

Anogeissus latifolio
Anthocephalus cadamba
Bassia latifoli{a
Cedrela toona

Alnus nepalensis

Botanical Name

Bassia butyracea
Arundinaria npp,
Dendrocalazus spp.
Ficus roxburghtt
Morus alba

Erythrina arborescens
Ficus lacor

Bauhinta varfegata
Artocarpus lakoncha
Grovia opponitifolla
Buddlela aniatica
Cedrela touuna

Terwinalia tomentosa

Local Name

Bakaino
Kangyo
Seto-Sirish
Asna
Barro
Karma
Faldu
Bhurkul
Botdhairo
Bajhi
Kadan
Mahuwa
Tun{

Utis

Local Name

Cheurt
Nigalo
Bans
Newaro
Kiabu
Fhaledo
Kavro
Koiralo
Badahar
Syc Fusre
Bhimaanpati
Toont
Asna



b.

Fodder (cont.)

"Botanical Name

Terminalia belerica
Adina cordifolia
Anthocephalus cadamba
Ficus semicordata
Ficus hispida

Litsea monopetala

Bambusa spp.

Timber and furniture wood

Botanical Name

‘Alnus nepalensis

Cedrala toona

Omelina arborea
Albizzia procera
Terminalia belerica
Adina cordifolia
Antocephalus cadanba
M{chelia chazmpaca
Duabanga somerasoldes
Pinus roxburghtt
Grevillea robusta

Terminalia tozentosa

From 1200 = 1HOO neoters

Fuelwood

Botanical Name

Pinus roxburghitd
Saltx app.

Alnue nepalenats
Betula alnotden
Prunua cerasoides
Calltntenonn vimtnalie
Mol{s azedfrach

Sapindun aukurostd
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Attachment 6 Page 2

Local Name
Berro
Karna
Kadam
Khanyu
Khasreto
Kutmiro

Bans

Utlis

Toon
Gamari
Seto-Sirish
Berro
Karma
Kadam
Chanp
Lampate
Ran{ sallo
Kangiyo
Asna

Local Name

Khote sallio, Ran{ sallo
Bais

Utis

Saur

Pafyun

Kalki

Bakaino

Ritha
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From 1200 - 1800 meters

a. Fuelwood (cont.)
.Grevillea robusta Kangiyo
Choreospondias axillaris Labsi
Albizzia stipulata Siris
Acer eblongum Firfire
Litsea eitrata Siltumur
Fraximus floribunda Lakuri
Erythrina arborescens Phaledo

b. Fodder

Botanical Name

Brassiopsis glomerulata

Local Name

Salix spp. Bais
'Arundinaria SPp. Nigalo
Populus ciliata Bhote Pipal
Sorbus spp. Mayal
Betuila alnoides Saur

Kale Chuletro

Dendrocalamus spp. Bans
Ficus lacor Kabro

F. foveolata Timio

F. roxburghiti Nemarrn
F. Semicordata Khanyu
Morus alba Kimbu
Sayrar{a nepalensis GCogan
Erythrina arborescens Phaledo
Celtis australis Khari
Bauhi{n{a Purpurca Tanki

F. nenoralaus Dudhilo
Buddlela antatica Bhimeenpat!
Alblzzia atipulata Siris
Calicarpa tomentona Cuyelo
Fo hisptda Kiasrato
Prunua cerasoldes Patvun
Acer ahlongus Firfire

Brarsetopetn hatnla

Sato chuletro



b.

Ce

Fodder (cont.)

Botanical Name

‘Litsea monopetala

Machilus gamblei

Symplocos cratazoides

Bambusa spp.

Dio:pyres pepo

Timber and furniture wood

Botanical Name

Pinus roxburghii
Sapindus microsii

Grevillea robusta

.Choreosporidias axillaris

Albizzia stipulata
Michelia champaca
Juglans fegia
Alnus nepalensis

Acer oblongum

From 1800 - 2400 meters

a.

b.

Fuelwood

Botanical Name

Pinus wallichiana
Alnus nepalensis
Prunus cerasoides
Cappressus torulosa
Acer spp.

Aesculus Indica
Betula alnoiden
Salix

Fodder

Betula alnotides
Arundinaria spp.
Sordbus spp.
Sal'x spp.

Attachment 6 Page 4

Local Name
Kutuiro
Kaulo
Kholme
Thulo Bans
Tinu

Local Name

Rani Sallo
Ritha
Kangiyo
Labsi
Sirish
Champ
Okhar

Utis
Firfire

Gobre sallo
Utis

Paiyun
Dhupi sallo
Phangaro
Lampate
Saur

Balse

Saur
Nigalo
dayal
Bals






Above 2400 meters

C.

Timber and Furniture wood (cont.)

Botanical Name

Abies spectablis
Picea smithiana
Juniperus spp.
Tsuga dumosa
Larix spp.

Acer spp.
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Local Name

Rai Sallo
Sallo
Dhupi
Larch

Phangaro

RECOMMENDED SPECIES FOR PLANTATION

Below 1200 meters

a.

b,

Fuelwood
Botanical Name

Melia azedirach

Grevillea robusta
Albizzia procera
Terninalia tomentosa
Terminalia belerica
Adina cordifolia
Mytragyna parvifolia
Hyminodictyon excelsum
Lagerstroemia parviflora
Anogeissus latifolio
Anthocephalus cadamba
Bassia latifoia
Cedrela toona

Alnus nepalensis

Fodder

Botanical Name

Bassia butyracea
Arundinaria spp.
Dendrocalamus spp.
Ficus roxburghii

Morus alba

Local Name

Bakaino
Kangyo
Seto-Sirish
Asna
Barro
Karma
Faldu
Bhurkul
Botdhairo
Bajhi
Kadam
Mahuwa
Tuni

Utis

Local Name
Cheuri
Nigalo
Bans
Newaro
Kimbu



be

Coe
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Fodder (cont.)

Botanical Name

Erythrina arborescens
Ficus lacor

Bauhinia variegata
Artocarpus lakoocha
Grewia oppositifolia
Buddleia asiatica
Cedrela toona
Terminalia tomentosa
Terminalia belerica
Adina cordifolia
Anthocephalus cadamba
Ficus semicordata
Ficus hispida

Litsea monopetala
Bambusa spp.

Timber and furniture wood

Botanical Name

Alnus napalensis
Cedrela toona
Gmelina arborea
Albizzia procera
Terminalia belerica
Adina cordifolia
Antocephalus cadamba
Michelia champaca
Duabanga sonerasoides
Pinus roxburghii
Grevillea robusta

Terminalia tomentosa

Attachment 6 Page 7

Local Name

Phaledo
Kavro
Koiralo
Badahar
Syc Fusre
Bhimsenpati
Tooni
Asna
Barro
Karma
Kadam
Khanyu
Khasreto
Kutmiro

Bans

Local Name

Utis

Toon
Gamari
Seto-Sirish
Barro
Karma
Kadam
Champ
Lampate
Rani sallo
Kangiyo

Asna



From 1200 - 1800 meters

Fuelwood

Botanical Name

Pinus roxburghii
Salix spp.

Alnus nepalensis
Betula alnoides
Prunus cerasoides
Callistemon viminalis

Melia azedirach

.Sapindus mukurosii

Grevillea robusta
Choreospondias axillaris
Albizzia stipulata

Acer oblongum

Litsea citrata

Fraxinus floribunda

Erythrina arborescens

Fodder

Botanical Name

Salix spp.
Arundinaria spp.
Populus ci1liata
Sorbus spp.

Betula alnoideys
Brassiopsis glomerulata
Dendrocalamus 8Spp.
Ficus lacor

F. foveolata

F. roxburghii

F. Semicordata
Morus alba

Sauraria nepalensis

Erythrina arborescens

91

Attachment 6 Page 8

Local Name
Khote sallo, Rani sallo
Bais

Utis

Saur
Paiyun
Kalki
Bakaino
Ritha
Kangiyo
Labsi
Siris
Firfire
Siltumur
Lakuri
Phaledo

Local Name

Bais

Nigalo
Bhote Pipal
Mayal

Saur

Kalo Chuletro
Bans

Kabro

Timio
Nemarro
Khanyu
Kimbu

Gogan
Phaledo



b.

92

Fodder (cont.)

"Botanical Name

Celtis australis
Bauhinia Purpurea
F. nemoralis
Buddleia asiatica
Albizzia stipulata
Calicarpa tomentosa
F. hispida

Prunus cerasoides

Acer oblongum

‘Brassiopsis hainla

Litsea monopetala
Machilus gamblel
Symplocos cratazoides
Bambusa spp.
Diospyros pepo

Timber and furniture wood

Botanical Name

Pinus roxburghii
Sapindus mucrosii
Grevillea robusta
Choreospond{as axillaris
Albizz{a stipulata
Michelia champaca
Juglans fegla

Alnuy negalensis

Acer »blongum

From 1800 - 2400 meters

Fuelwood

Botanical Name

Pinus wallichiana
Alnus nepalensis

Prunus cerasoides

Attachment 6 Page 9

Local Name

Khari

Tanki
Dudhilo
Bhimsenpati
Siris
Guyelo
Khasreto
Paiyun
Firfire
Seto chuletro
Kutmiro
Kaulo
Kholme
Thulo Bans
Tinu

Local Name

Rani Sallo
Ritha
Kanglyo
Labsi
Sirish
Champ
Okhar

Utis
Firfire

Local Name

Gobre sallo
Utis
Paiyun



From 1800 = 2400 meters (cont.)

Ce

Fuelwood

Botanical Name

Cuppressus torulosa
Acer spp.

Aesculus Indica
Betula alnoides
Salix

Fodder

Betula alnoides

.Arundinaria Spp.

Sorbus spp.

Salix spp.
Populus ciliata
Buddleia asiatica
Ficus foveolata
Ficus hispida
Prunus cerasoides
Acer 8pp.

Timber and furniture wood

Botanical Name

Pinug wallichiana
Alnus nepalensais
Cuppreasus torulnaa
Juglans regla

Acer spp.

Aesculun Indfica

Above 2400 meters

Funlwood

Botanical Name

Batula utilis
Abien spectabilis
Picca smithiana
Acar app.

Juniperus aepp
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Local Name

Dhupi sallo
Phangaro
Lanpate
Saur

Bais

Saur

Nigalo
Mayal

Bais

Bhote Pipal
Bhinsenpati
Timilo
Khasreto
Paiyun

Phangaro

Local Name

Gobre Sallo
Utis

Dhupi sallo
Okhar
Phangaro

Lampate Phangaro

Local Name

Bhojpatra
Rai Sallo
Sallo
Phangaro
Dhupi
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Above 2400 meters

b.

Fodder

Botanical Name

Betula utilis
Acer spp.
Arundinaria spp.
Populus ciliata
Machilus gamblie
Sorbus spp.
Salix spp.

Timber and Furniture wood

Ables spectablis
Picea smithiana
Juniperus spp.
Tsuga dumoSa
Larix spp.

Acer spp.

Attachment 6 Page 11

Local Name

Bhojpatra
Phar.garo
Nigalo
Bhote pipal
Kaulo

Mayal

Bails

Rai Sallo
Sallo
Dhupi
Larch

Phangaro
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EXOTIC SPECIES

Recommend for Trials

Fuelwood

Acacia decurrens

Acacia mearnsii - Syn. A. mollissima
Cryptomeria japonica

Leucaena leucocephala

Robinia - preudoacacia

Sesbania spp.

Prosopis juliflora

Fodder

Leucaena leucocephala

Timber and furniture wood

Auraucaria cunninghamii
Ailanthus excelsa
Pinus caribea

Pinus patula

Pinus kesia

Pinus oocarpa

Pinus tunifolia
Pinus strobus

Pinus pseudo-strobus
Pinus taeda

Pinus elliotil

Platinus orientalis

Attachment 7



1.

2.

3.
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BUILDING SPECIFICATION

Forest froject Office:

Attached Officer
Ranger

Clerk

Store

Toilet

Verandah

Net area
Circulation 332

Plinth area

Officers' Quarter B type:

Sitting room
Bedroom
Bedroom
Kitchen/Dining
Toilet

Store

Circulation 332

For garage

Staff Quarter:

2 rooms )|
2 kitchen

2 store

1 toilet

- -N. W
HHUM

Circulation 332

s o
oOOoN

Attachment 8

Floor area sq. ft.

Say 860 sq. ft.

Say 900
150 sq. ft.
x 2 -
x 2 -
x 2 -

Say 780

180
144
120
80
» 60
60

150
150
120
150

240
160
128

50
578

193
71

Rate Rs. 110/sq. ft.

Rate Rs. 110/sq. ft.

Rate Rs. 100/sq. ft.



4. Range Office )
)

S. Range Quarter )
. )

6. Forester Quarter )
)

)

7. Forest Guard Quarter

8. Central Nursery Store:
2 rooms

2 rooms
store

Circulation 332

9. Panchayat Nursery Store:

2 Rooms
Store

Circulation 33%

97

Forest
department
specification

160
150

310
102

412
Say 420

The following cost factor has been used:~

Kulekhani
Gorkha
Myagdi
Mustang

1.00
1.25
1.50
1.75

(Rate supplied by R.C.U. architect)

Attachment 8 Page 2

Rs. 80,000
Rs. 50,000
Rs. 42,000

Rs. 30,000

Rs. 100/sq. ft.

Rs. 100/sq. ft.



LIST OF EQUIPMENT

FIELD:

1. Prismatic Compass with staff
2. Metallic Tape - 100 fc.
3. Abney's Label

4, Diameter Tape, Steel - 20
S. Increment borer

6. Tatum holder

7. Sprayer Hand

8. Pit Saw

9. Cross-cut Saw

10, Repair tools for saws.
l1. Alctimeter

OFFICE

1. Typewriter

2. Calculating Machine

3. Drawving Instruments

98
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Attachment 10 Table 1~}

Sire of Nursery = .09 ha.

KINFXHANT CATCHMENT

Nursery Establistment Propramsese

Panclayat Year | Year 2 Year 3 Year & Year 5 Total Remarks
Chitlang L) 1
Kulebhant L) ]
Fllung * 1
Daman + t
Thahachok +* 1
Sisnertl + 1
Phakhel + ]

Total %. of Nursery 2 2 1 ] 1 ?

66



Nursery Pstablislment Schedule

Darasundi Catclment

Attachment 10 Table 1-2

Size of Nursery - .09 Ha.

Panchayat

Year 1

Yesr 2

Year )

Year &

Year S

Year &

Year 17

Year 8

TOTAL

G. TOTAL

Chlograk
Kareswar
Ramiswara
Barpak

M hok
Jatbarl
Oeorsll
Tarasagar
Corakh Kalt
Taklwop
Ehanc bhob
Pandtung
Tasho
Teple
hami
Appipal
Palusgtar
Swars
Simjuag
Srimath Kot
Ssurpenl
Bunghot
Mogtenl
Chalrung
Mank amans
Chomabot
mirhot
Calhbur
Ixcplang

*

-+

L K B B J

e+ s

+*

+e e

s e e

> e

———n-———————n-——-——n———————

Total W, of Burseries

29

oot



Nursery Establishment Schedule

MYACD] CATOHMENT

Size of Nursery .09 Ha.

Attachment 10 Table 1-3

Paschayat Year 1 Year 2 Year 3 Year & Year 5 Total Year & Year 7 :::::
Padbagant * 1 1
Beddola * 1 1
Ooltang * i 1
riple . 1 1
Jhae * 1 1
Bhagaeat - 1 1
A e + 1 1
Histham Mandall + 1 1
Sihha Adsrva o 1 1
[N ] . 1 1
Raraha + 1
Teda * 1
Kalse Mumgale * 1
Marmi)a + 1
o 2 2 2 2 2 10 2 2 14

10T






KULEKIIANI CATCHMENT

Panchayat Plantation Ekstabhlishment Schedule

Fuelwood /Fodder

fla. to be planted by year:

Attachment 10 Table 2a-1

Panchayat Yrl ] Yr2 Yrl Yré Yrs Total Yré Yr7 YR Yr9 Yrl0 | Total Yrll Yri2 Yrld | Yrld Yrl5 Total 2:;:::
Chitland 6 10 10 19 12 50.0 | 12.5 12.9 62.50
Kulekhant 6 10 10 12 58.0 12.0] 12.5 24.5 62.50
Palung 6 1.5: 8 21.5 21.50
Daman 6 10 10 26.0 | 2 12.0} 12.5 36.5 62.50
Thahachok 6 10 16.0 10 12 12 12.5 46.5 62.50
Sisneri 6 6 10 10 12 12 12.5 56.5 62.50
Phakhel 6 10 10 12 12 50.0 | 12.5 12.5 62.50
Total 6 16 32 45.51 58 157.5 | 62.5] 56.5] 46.5] 36.5{ 24.5 | 226.5 | 12.5 12.5 |396.5

€01



Attachment 10 Table 2a-2

Daraundt Catchment
Plantation Establishment Schedule in Panchayat Forest
Fuelwood/ Fodder

(Ha)
Panchayat Hectare to be planted by year Crand
Yrl Yr2 ¥Yr3 Yr4 Yr5 Total Yr 6 Yr 7 Yr 8 Yr 9 ¥Yr 10 Total ¥r 11 Yr 12 ¥Yr 13 Y¥Yr 14 Yr 15 Total | Total

Chhoprak 4 7 7 7 7 32.0 7 7.5 8 8.0 - 30.5 - - - - - - 62.5
Nareswar 4 7 7 7 25.0 7 7 7.9 8 8 37.5 - - - - - - 62.5
Raniswara - 4 7 7 - 18.0 - - - - - - - - - - - - 18.0
Barpak - ~ 4 7 7 18.0 7 7 7 7.5 8 36.5 8 - - - - 8.0 62,50
Muchok - - 4 7 7 18.0 7 7 7 1.5 8 36.5 8 - - - - 8.0 62.5
Jaubarl - - 4 7 7 18.0 7 7 7 1.5 8 36.5 8 - - - - 8.0 62.5
Deoralt - - - 4 7 11.0 7 - - - - 7.0 - - - - - - 18.0
Taranagar - - - - - - - - - - - - - - - - - - -

Corakh Kalt - - - 4 6 10.0 7 7 - - - 14.0 - - - - - - 24.0
Taklung - - - 4 7 11.0 7 7 7 7 1.5 35.5 8 8 - - - 16.0 62.50
Xhanchok - - - - 4 4.0 7 7. 7 7 7 35.0 7.5 8 8 - - 23.5 62.5
Pandrung - - - - 4 4.0 7 7 7 7 7 35.0 1.5 8 8 - - 23.5 62.5
Tako - - - - 4 4.0 7 7 7 7 7 315.0 7.5 8 8 - - 23.5 62.5
Taple - - - - 4 4.0 7 7 7 7 7 35.0 7.5 8 8 - - 23.5 62.5
Harot - - - - - - 4 7 7 7 7 32.0 7 7 8 8 - 30.0 62.0
Appipal - - - - - - 4 8 8 8 - 28.0 - - - - - - 28.0
Palungtar - - - - - - 4 6 6.5 7 7 30.5 3.0 - - - - 3.0 33.5
Swara - - - - - - - b 7.5 10 10 32.5 10 10 10 - - 30.0 62.5
Sim jung - - - - - - - b 1.5 10 10 32.5 10 10 10 - - 30.0 62.5
Srinath Kot - - - - - - - 5. 7.5 10 10 32.5 10 10 10 - - 30.0 62.5
Saurpant - - - - - - - 5 7.5 10 10 32.5 10 10 2.5 - -~ 22.5 55.0
Bungkot - - - - - - - - 5 7.5 10 22.5 10 10 10 10 - 40,0 62.5
Bhogteni - - - - - - - - b 7.5 10 22.5 10 10 10 4.5 - 34.5 57.0
Chatrung - - - - - - - - 5 7.5 10 22.5 10 10 10 10 - 40.0 62.5
Mankasana - - - - - - - - b 1.5 10 22.5 10 10 10 10 - 40.0 62.5
Lhuwakot - - - - - - - - - 5 1.5 12.5 10 10,5 - - - 20.5 33.0
Mirkot - - - - - - - - - 5. 1.5 12.5 10 10 10 4.5 - 34.5 47.0
Gatkhur - - - - - - - - - b 7.5 12.5 10 10 6.5 - - 26.5 39.0
Xhoplang - - - - - - - - - 5 7.5 12.5 6.5 - - - - 6.5 19.0
Total 4 15 13 54 71 127 96 118.5 143 185.5 191.5 734.5 185.5 157.5 129,0 47.0 - 519.0 1430.5

%01



Attachment 10 Table 2a-3
MYAGD1 CATCUMENT

Plot? Establishment Schedule in Panchayat Forest
(Fuelwood/Fodder)

Ha. to be planted by year

Panchayat Yr 1 :Yr2 :Yr3 :Yrbh :YrS :Total : Ye 6 : Ye 7 : Ye 8 : Yr 9 : Yr 10 : Total : Yr 11 : Yr 12 : Yr 13 : Yo 14 : Yr 15 :Total: G. Total
Pakhapani 4.0 5.5 5.5 5.5 20.5 7 7 7 7 7 35 7 7 62.50
Beg Khola 4. 5.5 5.5 5.5 20.5 7 7 7 7 7 35 7 7 62,50
Ghotang 4.0 4,0 5.5 13.50 7 7 7 7 7 35 7 7 14 62,50
Piple 4.0 4,0 5.5 13.50 ? 7 7 8 29 42.50
Jhee 5.0 4.0 8.0 5.5 7 7 7 7 33.5 41.50 o
Bhagawat{ 4.0 4.0 8.0 5.5 7 7 7 7 33.5 8 8 49.50 -
Ramche 4.0 4.0 4 5.5 7 7 7 30.5 7 7 7 7 28 62.50
Histhan Mandali . 4.0 4.0 4 5.5 7 7 7 30.5 7 7 7 7 28 62.50
Sikha Adarsa 4 4 5.5 7 7 27.5 7 7 7 7 7 35 62.50
Dana 4 4 5.5 7 7 27.5 7 7 7 7 7 35 62.50
Baraha 5 7.5 10 10 32,5 10 10 10 30 62.50
Doba 5 7.5 10 10 32.5 10 10 10 30 -62.50
Kuinemangale S 7.5 10 22.5 10 10 10 10 40 62.50
Darmt ja 5 1.5 10 22.5 10 10 10 10 40 62.50

Total - 8.0 19.0 27.0 18.0 92.0 55.0 71.0 92.0 106.0 103 4270 97.0 75.0 68 48 14 302.0 821.00




Panchayat Plantation Fstablishment Schedule

Mustanp Cat chment

Fuelwood/Fodder

Attachment

10 Table 2a-4

Panchavat Ha. to be planted by year ‘rand
Yr 1 Yr 2 Yr 3 Yr &4 Yr S| Total{ ¥r 6 Yr 7| Yct § ¥r9 Yri0§ Total | Yrill T Yr12 Yrl3 Yrld4 Yrl5} Total Total
Marpha 2.5 3.5 3.5 3.5 4.5 17.5 5 b 5 b b 25 b 5 b b 20 62.50
lete 2.5 4.0 7.0 7 20.5 7 7 7 7 7 35 7 7 62,50
Tukuche 2.5 3.5 3.5 9.5 b 5 b b b 25 5 b 6 6 6 28 62.50
Kunje 2.5 4 7 13.5 7 7 7 7 7 35 7 7 14 62.50
Jomosom 2.5 4 6.5 5 b 5 5 b 26 6 6 6 6 6 30 62.50
Kowang 2.5 2.5 3.5 5 5 b 6 24.5 6 6 6 6 6 30 57.00
Kagbeni 1.5 2.5 3.5 5.0 5.0 18.5 b 6 6 6 6 29 47.50
Jharkot 2.5 2.5 3.5 5.0 13.5 5 6 11 24.50
Chhusang 2.5 2.5 3.5 8.5 5 b) 5 6 6 27 35.50
Fodder Total 2.5 6.0 12.5 20.0 28.51] 70.0 35.0 319.0 42.5 45.0 |49.5 211 51.0 46.0 34.0 35.0 30.0 196 477.00
Muktinath iy 2.5 4.5 7.0 7.00
Fuelwood Total 2.5 6.0 12.5 23.0 33.01 77.0 35.0 319.0 | 42.5 45.0 [49.5 211 51.0 46.0 34.0 35.0 30.0 196 484.0

NB _l_/ Only tuel Plan~ation In Muktinath Panchayat

901



KULEKHANT CATFHMENT

Weeding Schedule

Panchayat Forest

in hectare

Fuelwood/Fodder

Attachaent 10 Table 2b-}

Grand
Panchayat Yr Yr 2 |vedylyea | vesivoratlyre ] vr 7| ve 8 | vr 9] vr1o |Toral |vert | verz | ve13 | vers | vers |Toral 1:::1
A. Tluelwood
Chitlanp 12 32 40 L4 4R 176 49 25 74 250
Kulekhani 12 32 un n4 128 L8 49 25 122 250
Pllung 12 27 31 70 16 16 86
Daman 12 32 40 84 4 48 49 25 166 250
Taahachok 12 32 W4 40 44 48 49 25 206 250
Sisneri 12 12 12 40 44 48 49 213 ta2s 25 250
Phakhel 12 32 40 44 48 176 | 49 25 74 250
Total 12 44 9 155 207 s14 | 241 238 206 166 | 122 973 | 74 25 99 1586
B. Fodder - Same as above tahle

L0t



Daraundi Cat chment

Panchavat Forest

Attachoent 10 Table 2b-2

Ianchavat

Yr SW Total

A. Yuvelwuond
hopral
Nareswara
kamiswara
Barpak
Muchk
Jaubarli

Deovrall
Taranagar
Goirkha tal!
Tuklung
Khanchok
Pandrunygp
Tako

Taple
Harmi
Palumgtar
Appipal
Swara
Simjung
Srinath Kot
Saurpani
Dungkot
Bhoptant
Ghalrung
Manakamana
Lhuwakot
Mirkot

Gull biur
Kbhoplang

TUTAL

38

[ IR I ]

[o e o BN BN S -]

B. Fodder - Same as above table

28
28
28
22
22
22

174

28
28
14
28
28
28

22

20

@ o ®

114
86
72

S8
58

30

29
30

oo ®

566

Yr © Yr 17 Yr 8 Yr 9 Yrl0
’8 29 31 32 16
o8 28 29 1 32
28 28 28 29 31
28 28 28 29 3
28 28 28 29 31
28 14
6 28 14
28 28 28 28 29
22 28 28 26 28
22 28 28 28 28
22 28 28 28 28
22 28 24 28 28
B8 22 28 28 28
8 20 25 27 28
8 24 32 32 16
10 25 35 40
10 25 35 40
10 25 35 40
10 25 35 40
10 25 15
10 25 35
10 25 15
10 25 35
10 25
10 25
10 25
SN R SR I L S
334 429 }|s523 657 754

Total | Yr)d Yri2 Yrll Yrld Yrl5 {Total |G Total
136 250
148 16 16 250

72
144 32 16 48 250
144 32 16 48 250
144 32 16 48 250
42 72
o8 96
141 3 32 16 79 250
1% 29 3 32 16 108 250
13 29 31 32 16 108 250
134 29 31 32 16 108 250
134 29 31 32 16 108 250
114 28 28 30 32 16 134 248
108 14 14 122
112
110 40 40 40 20 140 250
110 40 40 40 20 140 250
110 40 40 40 20 140 250
110 40 40 25 5 110 220
70 40 40 40 40 20 180 250
70 40 40 40 29 9 158 228
70 40 40 40 40 20 180 250
70 40 40 40 40 20 180 250
15 35 41 21 97 132
35 35 40 40 29 9 153 168
15 35 40 13 13 121 156
- TN 3 - N D O I A 41 | 16
fe‘n VS[' 686 573 352 94 p4s9 5722

801



MYAGDI_CATCHMENT

Attachment 10 Table 2b-3

(Fuelwood/Fodder)
Panch-ayat yr1]yc2|vyr3]|¥ra ] Yrs [Toral| Yr 6 —{r:‘;-—vj_ta—;r—;‘_vr‘l—o- Total |ven1 | vra2 | ve13 | vr1a | ¥r1s | Toral 222'21’
Pakhapani 8 19 22 22 | n 25 | 28| 28 | 28] 28| 137 ] 28 | 14 42 250
B2g Khola 8 19 22 22 | n 25 | 28| 28| 28| 28| 137 | 28 | 1 42 250
Ghatang 8 16 19 | 43 25 | 28 | 28 | 28| 28 | 137 | 28 | 28 14 70 250
Piple 8 16 19 | 43 25 | 28 | 28 | 30 | 16 | 127 170
Jhee 8 16 | 24 19 25| 28 | 28 | 28 | 128 { 14 14 166
Bhagwat 1 8 16 | 24 19 25| 28| 28 28 | 128} 30 | 16 46 198
Ramche 8 8 16 ] 19| 25 ] 28| 28 | 116 | 28 | 28 28 28 14 {126 250
Histhan Mandall 8’| 8 16 | 19| 25| 28 | 28| e | 28 | 28 28 28 12 | 126 250
Sikha Adarsa 8| 16 | 19 | 25 | 28 96 | 28 | 28 28 28 28 | 140 236
Dana 8| 16| 19} 25 | 28 96 | 28 | 28 28 28 28 | 140 236
Baraha 10| 25 | 35 | 40| 110 | 40 | 40 40 20 140 250
Doba 10| 251 35 | 40| 110 | 40 | 40 40 20 140 250
Kulne Mangale 10 | 25 | 35 70 | 40 | 40 40 40 20 | 180 250
__barmi)a N |0 l2s |3 | 10 |0 |4 _Jao |40 |20 iso |} 250
_ TOTAL __ 16 sg__{__gg_[_gg 292 | 186 | 252 | 326 ]| 396 | 418 | 1578 | 400 |34 286 1232 l124a  h3se 13256

60T



Mustang Catchment

Panchayat Forests

Fuelwood - Fodder

Attachment 10 Table 2b-4

Panchayat ver| vez| vea| vea| ves|rorn

PRV I R N I
Marpha S 12 14 14 lo 61
Lete b] 13 22 28 6o
Tukuche S 12 14 31
Kunje S 13 22 40
Jomsom b 13 18
Muktinath b 14 19
Kowany b b
Kagbeni
Jharkot
Chhusang

~Facluood Toral | s |07 |3 T [Tz e |
B. Fudder 5 17 37 66 98 | 223
(excluding
Makt inath)
NB:

Yr 6 }_r7 _ “Y-r“-B T _Y-r_-") T vero Trotal] vei1 ¥ri2 Ye13 | Yrl4 | ¥r15 |Total 2;::‘:
!

b 20 20 20 20 | 99 1 20 20 20 20 10 | 90 250
e 28 28 28 28 |140 | 28 14 42 250
17 20 20 20 20 1 97 | 20 20 22 24 264 110 238

28 28 28 28 28 140 | 28 28 14 70 250

18 20 20 20 22 |100 | 24 24 24 24 26 120 248

9 9 28

12 17 20 20 22 Lot | 2a | 24 24 24 24 |120 216

) 10 12 17 20 | 64 | 20 22 24 24 26 |14 178

9 10 12 17 | 44 |-20 22 12 54 98

5 10 12 | 27 17 20 20 22 24 1103 130

136 a8 | 163 | 175 | 189 [81i |201 [194 | 160 138 130 | 823 1876
127 148 163 | 179 189 {802 |201 194 160 138 | 130 |823 | 1B48

| S P R SN

There is nu fodder plantstion in Muktlnath Panchayat

ott



KULEKIANT_CATCHMENT

Casualty Replacemen,

Attachment 10 Table 2c-1
Panchayat Forest Plantatlon - Fuelwood/Fodder - Arca in Ha.

Panchayat 2 3| s s 1| Totat | o |7 8| 9 —10 ;nl'al |-|~ _1_2_13— —11. 15 | Total ;;::L
Chitland 6 [10 |10 |12 8 |12 j2.s 24.5 62.5
Kulekhani 6 |10 {10 26 |12 2 f2.s 36.5 A 62.5
Palung 6 | 72.5] 13.5] 8 8 21.5
aman 6 |10 16 |10 hz 2 hz2s 46.5 62.5
Thahachok 6 6 {10 ho h2 f12 |12.5146.5 62.5
Stsneri 6 o lo 12 |1z [so.0 ha2.s 12.5 | 62.5
Phakhel 6 (1o ho |12 |38.0 f12 |12.5 24.5 | 62.5
TOTAL 6 {16 {32 |s5.5] 99.5 ]s8 62.9%56.5 k6.5 | 36.5 Pe0.0  R4.5 | 12.5 37.0 | 396.5

Tit



Daraundi Catchment
Casualty Replacement Attachment 10 Table 2c¢-2
Panchayat Forest Plantation

!“u_t(l\.:'n-udﬂlll-'o_dnh-r

¢It

Panchayat Yr 1 Yr 2 Yr 3 Yr 4 Yr 5| Total] Yr o Yr 7 Yr 8 Yr 9 Yrlo |Total| Yril | Yrl2 Yrlld | Yrl4 leﬂ Total T Grand Total
Chhoprak 4 7 7 7 25 7 7 1.5 8 8 7.5 62.5
Nareswar 4 7 7 18 7 7 7 7.5 8 3q.5 8 ' 8 62.5
Raniswara -
4 7 7 18 18.0
Barpok 4 7 11 7 7 7 7 7.5 15.5 8 8 16 62.5
Muchuk 4 7 11 7 7 7 7 7.51 35.5 8 8 16 62.5
Jaubarl 4 7 11 7 7 7 7 7.5§ 35.5 8 8 16 62.5
Deorall 4 4 7 7 14.0 18:0
Tavanagar
GCorakh Kalt 4 4 6 7 7 20.0 24.0
Tak lung 4 4 7 7 7 7 7 35.0 7.5 8 8 23.5 62.5
Khanchok (4 7 7 7 7 32.0 7 7.5 8 8 30.5 62.5
Pandrung 4 7 7 7 7 32.01 17 7.5 8 8 30.5 62.5
Tako 4 7 7 7 7 32.0 7 7.5 8 8 30.5 62.5
Taple 4 7 7 7 7 32.0 7 7.5 8 8 30.5 62.5
larmg 4 7 7 7 25.0 7 ) 7 8 8 37.0 62.0
Applpal 4 8 8 8 28.0 28.0
Palungtar 4 6 7.5 7 25.5 7 7.0 30:5
Swara b] 7.5 10 22.5( 10 10 10 10 40.0 62.5
Simjung 5 1.5 10 22.5] 10 10 10 10 40.0 62.5
Srinath Kot 5 1.5 10 22.5. i0 10 10 10 40.0 62.5
Saurpan{ 5 1.5 10 22.5| 10 10 10 2.5 32.5 55.0
Bungkot 5.0 7.5( 12.5] 10 10 10 10 10 50.0 62.5
Bhougtenti 5.0 7.5) 12.5{ 10 10 10 10 4.50 44.5 57.0
Chafrung 5.0 7.51 12.51 10 10 10 10 10 50.0 62.5
Mankamana 5.0 7.5] 12.5| 10 10 10 10 10 50.0 62.5
Dhuwakot S S 1.5 10 10.5 28.0 33.0
Mirkot 5 5 1.5 10 10 10 4.5 42.0 47.0
Galkhur b 5 7.5 10 10 6.5 34.0 39.0
CKhoplang b bbby s s o 1.54 6.5 4 11140 19.0
TUTAL 4 15 31 54 106 71 96 118.5§143.0 185.5(614.0§191.5 ] 185.5 { 157.5 | 129.0 67.0{7“).5 1430.5




MYAGD]_CATCUMENT
Casualty Replacement Attachment 10 Table 2c¢-3
Panchayat Forest Plantation

(Fuel uuqxi/ Foddaer)

£1l

_Paf:h_alat“ —i-:?r‘ I_ Ye2| 3| -1._:"7; 5 |totat| ve 6| ve 7| ve 8| veo | ve1o|voear [ verr | verz| ver3] vere| vers [roear ;‘::‘l’
Pakhapani 4 5.5 5.5 15 5.5 7 ? ? 7 33.5 7 7 14 62.5
Beg Khola 4 5.5 5.5 15 5.5 7 7 7 7 33.5 7 7 14 62.5
Ghatang 4 4 8 5.5 7 7 7 7 33.5 7 7 7 21 62.5
Piple 4 & 8 5.5 7 7 7 8 34.5 42.5
Jhee 4 4 4 5.5 7 7 7 30.5 7 7 41.5
Bhagwati 4 4 4 5.5 7 7 7 30.5 7 8 15 49.5
Ramche 4 4 5.5 7 7 21.5 7 7 7 7 7 35 62.5
Histhan Mandali 4 4 5.5 7 7 27.5 7 7 7 7 7 35 62.5
Sikha Adarsa 4 4 5.5 7 20.5 7 7 7 7 7 35 55.5
Dana 4 4 5.5 7 20.5 7 7 7 7 7 35 55.5
Baraha 5 1.5 10 22.5 10 10 10 10 40 62.50
Doba 5 7.5 10 22.5 10 10 10 10 40 62.5
Kuine Mangale 5 7.5] 12.5 10 10 10 10 10 50 62.5
Darmi ja 5 7.5 12.5 10 10 10 10 10 50 62.5

:_—_:________________ ‘_-____;:__8 ) ___l?_: _:-2_-7-__ 54 | 38 | 55 B —7‘l _—,j___;_z_h 106 ] 362 103 97 15 68 48 {2391 807.0

Note: Casualty replacement in fodder plo¢® 411l also be the same.



MUSTANG CATCHMENT
Casualty Replacement
Panchayat Forest

ifyqupod!Fuddg!)

Attachmeant 10 Table 2c-4

Panchayat

Marpha
Lete
Tukuche
Kunje
Jomsoa
Muktinath
Kowang
Kagbeni
Jharkot
Chihusang

Fue lwuod Total
TFedder Total
excludling

Muktlnath)

b

S

1.5

2.5

45

45

}6(;l.
24.51 5
39 7
23.5] 5
35 7
24 6
4.5
21,01 6
1.5 5
8.5 5
p) 3.5
1965 | 43
190.0 | 9.5

No Fodder P'lantation In Mukt inath Panchayat

Total 2::::
25 62.5
14 62.5
27 56.5
21 62.5
30 36.5

7.0

30 51.0
28 41.5
16 24.5
24.5 29.5
215.5 | 454.0
215.5 | 447.0
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Attachment 10 Table 2d-4

MUSTANG CATCHMENT
Thinning in Panchayat Forest (Fueluwood _F‘laln)

(Ist Thinning)

Panchayat Yr 11 “Yr 12 7 VYr 13 . Yrr- lVlo V —-Y.;'——l.;—-1 Total
Marpha 2.5 3.5 3.5 3.5 4.5 )
Lete 2.5 4.0 7.0 7.0 20.5
Tukuche 2.5 3.5 3.5 9.5
Kunje 2.9 4.0 7.0 13.5
Jomsom 2.5 4.0 6.5
Muktinath 2.5 4.5 1.0
Kowang 2.5 2.5
T G T e [ s [ | o | 710
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KULEKIANT CATCIMENT

Panchayat Protected Forest Establishment

Attachment 10 Table 3-1

la. to be established
_Panchayat T -Year 1 Year 2 Y‘e‘a—rﬂl__ Year 4 Year 5 Total -
Chitlang 250 250
Kulekhant 250 250
Palung 230 250
Daman 250 250
Thehechok 250 250
Stsnerd 250 250
Phakhel 250 250
Total 500 500 250 250 250 1750

611



,,,,,,, Attachment 10 Table 3-2

Panchayat Protected Forest Establishment

Ia to be established
Panchayat Yr 1 Yr 2 Yr 3 Yr 4 Yr 5 Total Yr 6 Yr 7 Yr 8 Yr 9 Yr 10 Total Total
Chhoprak 250 250 250
Nareswar 238 238 238
Raneswara 250 250 . 250
Barpak 250 250 250
Muchok 177 177 177
Jaubarti 250 250 250
Deorall 250 250 250
Taranagar 250 250 250
Gorakh Kall 250 250 250
Taklung 250 250 250
Khanchok 250 250 250
Pandrung 250 250 250
Tako 250 250 250
Taple 250 250 ) 250
Harmi 250 250 250
Appipal 250 250 250
Palunytar 250 250 250
Swara 250 250 250
Simjung 250 250 250
Srinath Kot 250 250 250
Saurpanl 250 250 250
Bungkut 250 250 250
Bhogtend 250 250 250
Chalrung 250 250 250
Manakamana 250 250 250
Dhiuwakot 250 250 250
Mirkot 250 250 250
Gatkhur 250 250 250
Khop lang 250 250 250
Trotal T T T L’—ﬁs—— 677 | 1000 600 | 750 | 4165 | 1000|1000 | 1000 3000 | 7165
[, IR DU DI SE—— S S

oct




Attachment 10 Table 3-3
MYAGDI _CATCHMENT

Panchayat Protected Forest Establishment Schedule

T T e et crand
year 1 Year 2 Year 3 Year 4 Year 5 | Total | Year 6 Year 7| Total Total
Pakhapani 250 250 250
Beg Khola 250 250 250
Chotang 143 143 143
Piple 250 250 250
Jhee 222 222 222
Bhaguat 1 40 40 40
Ramche 250 250 250
Histhan Mandall 250 250 250
Sikha Adarsa ' 250 250 250
Dana 250 250 250
Baraha 250 250 250
Doba 250 250 250
Kuine Mangale 250 250 250
parmija 250 250 250
—_‘—l"o.t‘a‘l T 500 393 —‘2.6_2._ —?(;Oﬁ—" —5—0:.“- -;;; —5-()—(;_‘ —500 1000 | 3155

121



Attachment 10 Table 3-4

HUSTANG CATCHMENT

Panchayat Protected Forest Establishment

S| i 1o be watablizhed and protecred 77 —
L I S i K Rl il Al A ] R L
Marpha 250 250
Tukucha 250 250
Joasom 250 250
Kagbani 193 193
Lete 250 250
Kunje 250 250
l.owang 250 250
Chhusang 250 250
- 250 1 250 | 250 | 193 | 250 "ﬁtﬁ"‘{zso 250 | *50 750 |1943

[4A!



KULEKHANT CATCHMENT
Cosmunity Planting
No. of Seedlings in '000

Attachment 10 Table 4-1

Crand
Yr 1 Yr 2 Ir 3 Yr & Yr 5 Total Yr 6 Yr 7 Yr 8 Yr 9 Yr 10 otal Yr 11 Yr 12 Yr 13 Yr 14 Yr 15 Total Totel
6.6 26.9 50.0 69.3 87.64 240.2 76.5 68.3 60.1 54.6 49.1 308.6 46.4 46.4 46.4 46.4 46.4 232.0 780.8
Attachment 10 Table 4-2
DARAUADI CATCHIMENT
Community Planting
No. of Seedlings in ‘000
Yel Yr2 Yr3 TYr4 YrS Totel Y6 Yr7 Yr8 Yr9 Yrl0 Total Yril Yril2 Yri13 Yrls TYri3 Total ::::

11.4 38.6 63.2 94.5 122.8 330.5 131.0 136.4 141.9 150.1 155.6 715.0 158.3 158.3 158.3 158.3 158.3 791.3 1837.0

£el



MYAGD] CATCHHENT
Community Planting

No. of Scedbings fn 000

Attachment 10 Table 4-3

Yr 1 Yr 2 Yr 3} Yr &4 Yr 5 Total Yr 6 r 7 Yr 8

o

Totai

Yr 9 Y: 10 Yr 11

0.0 11.8 25.0 35.7 49.1 121.6 49.1 51.9 54.6 51.9 259.4  49.2

MUSTANG CATCIMENT
Community Planting
No. of Seedlings in 000

Yr 12

49.2

Yr 13 Yr 14

Yr 15 Total

Grand
Total

49.2 49.2

49.2 246.0 627.0

Attachment 10 Table 4-4

Yr 1 Yr 2 Yr 3 Yr &4 Yr 5 Total Yr 6 Yr 7

2.0 6.7 8.8 10.5 13.7

Yr 13 Yr 14

Yr 15 Total

Grand
Total

41.7 6.4 16.4

19.1 19.1 19.1

95.5 219.2

wel



KULEKHANT CATCHMENT
Attachment 10 Table 5-1

Species and Prominence Trail Plots Plot size - 0.2 Ha

Total Yril Yrl2 Yrll Yrld YrlS Total

Year Yr 1 Yr 2 Yr 3 Yr 4 Yr 9 Total Yr 6 Yr 7 Yr 8 Yr 9 Yrl0

Grand
Total

No. of Plots - i0 15 20 20 65 10 10 10 10 10 50 10 10 10 10 10 50 165

DARAUNDL CATCHMFNT
Atcachment 10 Table 5-2

Species and Prominence Trail Plots
Plot sfize - 0.2 Ha.

Year Yr 1t Yr 2 Yr 3 Yr & Yr 5 Total Yr 6 Yr 7 Yr 8 Yr 9 Yrl0 Total Yrll Yrl2 Yrll Yrld Yrl5 Total g;:::

No. of Plots - 10 15 20 20 65 15 15 15 15 15 75 15 15 15 15 i5 5 215

qet




MYAGDI CATCHHENT

A -
Specfes and Pruminence Trial Plots ttachment 10 Table 5-3

Plot size - 0.2 Ha.

Ye 1l Ne2 ¥r3 Ye4 Yr5 Total ¥Yré Yr7 Yr 8 Y¥r9 Yrl0 Total ¥ril Yel2  Yri3  Yrl4  Yrl5 Total ﬁ:‘::‘:

No. of Pluts 10 15 20 20 65 12 12 12 12 12 60 12 12 12 12 12 60 185

971

MUSTANG; CATCHMENT Attachment 10 Table 5-4
Species and Prominence Trail Plots Plot size - 0.2 la.
ST T T T e T o T e Grand
Yr l Yr 2 Yrl Yr & Yr 5 Total Yr & Yr 7 Yr 8 Yr 9 Yrl0 Total Yrll Yrl2 Yrild Yrld Yri5 Total Total

No. of Plots 10 15 20 20 65 12 12 12 12 12 60 12 12 12 12 12 60 185




Attachment 10 Table 6-1

National Forest - 8621
Panchayat Protected Forest - 1750
National Forest Plantn. - 4%
. e Panchayat Plant® (Fuelwood) - 396.5
KU (¥ A
KULEKIHAN] CATCHHENT Panchayat Plant®™ (Fodder) -__=
Demarcation Program TOTAL 11594 ha.

Length _in Km.

Yr 1 Yr 2 Yr 3 Yr &4 Yr S Total Yr 6 Yr 7 Yr 8 Yr 9

60 75 85 85 100 405 125 125 1295 125 125
50 75 85 85 305 100 125 125 125 125
60 135 160 170 185 710 225 250 250 250 250

Yrl0 Total Yrll Yrl2 Yrld Yrlad Yr15 Total Grand Total

625 1030

600 905

1225 1935

LTt



Attachment 10 Table 6-2

DARAUNDET  CATCHUENT

Demarcat ton Program

Length in Kme

Yr 5 Total Yr 6

60 75 85 85 100 405 125
«0 75 8S 85 305 125

60 75 89S 220 125

60 75 135 125

60 135 220 305 349 1065 SO0

Tetal ares to be demarcated in lla = 39411

125

125

Yr 7

Yr 8 Yr 9 Yrl0 Total Yrll

Yri2 Yrid Yrl4 YrlS Total Grand Total
125 125 125 629 150 150 10 150 150 750 1780
125 125 125 625 150 150 150 150 150 750 1680
125 125 125 625 150 150 150 150 150 750 1595
125 1295 125 625 150 150 150 150 150 750 1510

500 500 S00 2500 600 600 600 600 600 3000

6265

National Forest = 25670 ha
Panchayat Forest = 7165 ha
National Forest Plot= 3715 ha

Panchayat Forest Plot=
- * (Fuelwood) =
" * (Fudder) =

1430.5 ha

1430.5 ha

8¢1






Attachment )0 Table 6-4
MUSTANG CATCIMENT

Nemarcation Propgram

Length In Km.

1 2 3 4 S Total 6 7 8 9 10 Total 11 12 13 14 15 Total Grand Total
¢0 75 100 100 125 460 12% 150 154) 150 150 125 150 150 150 150 150 750 1935

Total area to be Jdemarcated in Ha, = 11704 Natlonal Fores. 6420

Panchayat trotected Forest 1943

National Forest Plantation 2380

Panchayat Forest Plat™ (Fuelwood)4Bé

Panchayat Furest Plat™ (Fodder) 477

otT



Attachment 10 Tahle 7a-l
KlII.VIZKIIANI CATCIIMENT

Natfoual Plantation Target (Ha.)

Panchayat Ist 2nd Ird Lth Sth Total 6th ith Bth 9 10th Total 1ith 12th 13ch  l4th  15th Total Grand Total

ttlang 25 50 75 75 225 75 75 300) o
ne

)
Kulekhani 40 S0 90 90) group

) only

Thahachok 40 40 40)

Total 25 50 75 75 225 75 40 50 40 205 430

T€T



DAKAUNDI_CATCHMENT

National Plantation Target

Attachment 10 Table 7s-2

(Ma)
Name of the Pahchayat 1st | 20a] 3ra ) sen] sen |Totar| 6eh | 7en | Ben | 9en| 10eh | Total | 11eh | 12eh | 13th | 14th ] 15th | Total ‘T;::'_“l’ Remarks
Stmjung 20] 0] 60| 80| 200 | 60 go | 8o 80| eo | 400 | 80 | 80O g0 | 8o { 80 | 400 | 1000)| Group I
1000)
Chhoprak 20| 40| 60 120 120)
Srinath Kot 25 60 85 85; Group 11
Jaubart 20 20 60 60 80 80| 80 360 40 40 420)
)
Muchok - 20 | 60 | 60 | 80 | 80 300 300)
925)
Manaksmana 20 40 ) 60| 60 ] 180 180)
)
Ghairung 20 20 20)
)
Bungkot s | 8o 120 120; Group 111
Taple 40 40 40)
)
Khanchok 20 | 60| 60 140 | 60 60 200)
)
Pandrung 20 | 8o | 80 | 80 | 80O 340 340)
900)
Tako 20) 40 | 60 | 80 | 200 200)
){Group IV
Swara 40 | 0o | 80 | 80{ 50 310 310)
)
Barpak 20 20 | 60 | 60 | 80 | 80 | 80 360 380)
~B%0
Total 80 | 160 | 265 | 320 | 825 | 220 | 280 | 300 {300 |290 |1390 |280 |280 {3c0 |320 |320 [1500

Totar area 3715 Ha.

(49!



acl -
MYAGDL CATCIMENT Attachment 10 Table 7a-3

Natfonal Plastation Target (Ha.)

Panchay.at

Ranche

Histhan
Mandalll

Sikha
Adarsa

Baraha
ana

Begkhiola

Doba
Pakhapant
Kulne Mangale

Darmi ja

25

100

S0

50

S0

80

80

80

200

320

e Y - S S ——
Yr 5| Total{ Yr 6 | ¥r 7 } Ye 8 | yr 9 | vr10] Total mﬂ vr12 | Yr13 | vrla § ¥rls |Total 22?:‘1’
[:1¢) 215 HD 80 8L 80 60 JB0 615
1
25 29 80 80 80 80 80 | 400 | &2s
80 215 80 BO 80 60 300 535
11
25 80 105 BO 80 80 80 g L0C 505
80 215 80 80 80 80 80 400 80 80 80 80 so | «00 | 1035 J111
60 215 215
25 25 1 60 70 40 170 195
30 60 90 90 |1V
25 70 95 80 80 40 " 200 195
20 50 50 120 120
3125 | 945 L 00 310 310 { 330 ns { 1565 | 120 320 300 290 th)u 1520 | 4030
N - - - - . - - - - —— - - - - - -——— . PR U J—

EET



MUSTANG CATCHMENT Attachment 10 Table 7a-4
Natfonal Plantation Target

(Area in Ha.)

panchayat  |yr t | ye 2| ye 3| ve 4| vr 5 |vorat| ve 6| yr 7] vr 8] ¥r 9| Yri0 |Total ye1t | yei2 | ve13 | veta | ¥rls | foral g:::‘l’
hhainbianduaii S gt i S LRI Ihthnitel SEVONR AURRIUIN SRR RUNON SRS R I —_ o V7 | Toral
Kunje 20 40 80 8o | 220 | 80 80 80 240 460
Lete 20 60 60 | 140 | 60 60 | 200
Xowang 20 60 80 60 220 | 220
Tukache 20 80 100 100
R R S DS IR M I T D I L A = 980
Harpha 20 40 80 150 | 80 80 80 80 go | 00| 80 80 | 620
Jomsom 20 60 60 &0 80 300 300
o o I IO I PO (N NN IS R ) - 920
Kagbend 20 40 60 60 60 | 240 | 240
Chhusang 20 40 60 60 60 | 240 | 240
o I U R R | I . D R o - 480
Total 20 60 120 160 | 360 { 160 160 160 160 140 | 780 ] 220 200 | 260 | 280 | 280 | 1240 | 2380

9el



Heeding Schedule

Nat tonal Plantatlon in Ha.

Attachment 10 Table 7b-1

Ist 2nd rd

12th

13th  l4th  15th CGrand
Total

Total

1200

360

160

Panchayat 4th Sth Total 6th th Beh 9th 10th Total 1lth
Chitlang 50 150 250 350 750 300 150 450
Kulekhant 80 180 100 360
Thahachok 80 80 160
TUTAL 50 150 250 350 750 300 230 180 180 80 970

1720

GEl



Attachment 10 Table 7b-2
DARAUNDL CATCUMENT

Weedlng Schedule in Ha,

Natfonal Plantation

e e v T T [y [y [reat]ve [ v 7| vs | v ] viofreal v [vi2 [y v1a | v15 | Tatar | crand Total

"S'llrl:nzg — :'10 - _1-2“(; ﬁ—_:’.(;O- ‘ 2780 -.6-4;)—q ]2.0-“ _—3_2—(7)” —_]‘1;)“ —]2-() | 7]20 71‘600 7]20 320 320 320 320 1600 3840
Chhioprak 40 120 200 120 480 480
Srinath Kot S0 170 220 120 120 340
Jaubart 40 40 160 240 280 320 320 1320 240 80 320 1680
Muchok 40 160 240 280 320 1040 1040
Manakaainag 40f 120 { 200 240 | 600 120 120 720
Chalrung 40 40 40 40 80
Bungkut 80 | 240 160 480 480
Taple 80 80 160 160
Khanchok 40 160 240 440 240 120 360 800
Pandrung 40 | 200 | 320 | 320 | 320 | 1200 1200

Tako 401 120 | 200 § 280} 640 160 160 800
Swara EO 200 280 320 260 | 1140 100 100 1240
Rarpak 40 40 160 | 240 | 280 | 320 | 320 1320 1360

"lnl-l l_‘ N e 60 1080 7 Bﬁll_ Ll,l 7.l)‘ _2(»6_0 | _lf)AHi)_ _lf)p()‘ _l l_h()_ | ‘l 2,”9._ _l'lABAO_ ")620# _l ',[‘0, ) _l 1 29« ] l_lb()_ -Ll »2_&_0_ lZBO_L_SVQIoﬂ-ﬂ _E_Z-Z_Q'—_

9¢T



MYACDI CATCIMENT Attachment 10 Table 7b-3
Weeding Schedule

Nat fonal Plantation in Ua,

Panchavat Yr 1 Yr 2 Y>r- 71. W "Y_r“ :T Y-r- .5- :l';;lal_ -Y-r- b' ‘-\'r -7 ' Yr 'B | VY r> V‘)- . Y.r l()- .'l'nt:.'nl' hY-l'rl—lh1 Yrl2 Yril3 -Tr.l-l: -.YrIS Total (1:.:-::‘:
Ramche 50 150 260 320 780 320 320 320 320 280 ) 1560 120 120 | 2460
Histhan Mandald 50 50 210 320 320 320 320 | 1490 1540
Sikha Adarsa 50 150 260 320 780 320 320 320 2560 120 | 1360 2140
Baraha 50 210 | 260 320 320 320 320 320 | 1600 | 1860
Dana 50 150 260 320 180 320 320 320 320 320 | 1600 320 320 320 320 320 | 1600 | 3980
Bey Klhwola 50 150 260 280 740 120 120 860
Doba 50 50 170 260 220 80 730 780
Pakhapant 60 180 120 360 360
Kulne Mangale 50 190 | 240 300 320 240 80 940 | 1180
Darmija 40 140 200 | 380 380
TOTAL 200 600 1040 1290 | 3130 1 256 - I;_Z-(; ——IZ—Io—O ) —1—2.8'(; 1 _;9? -6280 1270 1280 1240 1180 1160 {6130 | 15540

LET



MUSTANG CATCIMENT

Weeding Schedule in Na.

Nattonal Plantation

Attachment

10 Table 7b-4

Panchayat

Kunje
Lete
Kowang
Tukuche
Marpha
Joasoa
Kagbent

Chhusang

Total

Yr 1

Yr 2

&0

L0

Yr 3} . Yr 4
AR B
120 ' <%0
«0 120
160 360

Yr 5| Total] Yr 6 Yr 7 Yr 8
320 720 320 320 320
40

240 400 320 320 30
560} 1120 640 640 £80

Yr 9

160

160

Yrlo
— -

240

320

560

fotal

1120

440

1600

3160

vei1 | ve1z | vei3 | ve1s | veas| Torad g;::g
1840

260 | 120 160 800
w | 160 | 280 | 280 | 120 880 880
w0 | 200| 240 240

120 | 160 480 | 2480
%0 | 160 | 260| 280 | 320] 1040 | 1040
so| 120| 200 2600 | 240] 840 840
0| 120 200| 240 240 8%0 | 840
720 | 8.0 | 920 | 1080 | 1120] 4680 | 8960

8¢l



Attachiment 10
KULEKHANT CATCHMENT

Casualty Replacement in Natlonal Plantat fon

in la.

Table 7c¢-1

Panchayat lst 200 3rd  &4ch  Sth Total 6th  7th  Bth  9th  10th fotal 1lech  12th  13th  14th  15th Total g;::‘:
fhitlang 25 50 15 150 15 75 150 300
"Kulekhant 40 50 90 90

Thahachok 40 40 40

Total 25 S0 15 150 7S 15 40 S0 40 280 430

6€1



DARAUND] CATCHMENT Attachment 10 Table 7e-2

Casualty Replacement in Nat tonal Plantation in la.

—————— - - e e —— —_ T R —

e e T e [ T e v v [ [0 ] e v [ | e o s fren [
Tt T T T 0] 0| e | 10| m| w ol Wl ae | w | s | | s | s o | so
Chhoprak 20 40 60 120 120
Sprinath Kot 25 25 60 60 85
Jaubari 20 60 60 80 80 300 80 40 120 420
Muchok 20 60 60 80{ 220 220
Manskamana 20 L0 60 120 60 60 180
Ghalrung 20 20 20
Bunghkot 40 80 120 120
Taple 40 40 40
Khanchok 20 60 80 60 60 120 200
Pandrung 20 80 83 80| 260 260
Tako 20 40 60 120 80 80 200
Swara 40 60 80 80 260 50 50 310
Barpak 20 60 60 80 80 300 300
m— = T e | s | sos | 20 | 220 | 2w | oo (oo | vz | 290 --;;0_,_-_2_86,,F$-_ 120 | 160 | 3395

ot



MYAGDI_CATCHHMENT

Casualty Replacement in National Plantation in Ha.

Attachaent 10 Table 7c¢-3

Panchayat Yr 3} Yr &4} Yr S|Total| Yr & | Yr 7| Yr B “Y—r- 9| Yrio Total | Yr11 | vyr12 ] ¥e13 | Yrl4 | Yr1S |Total g:::‘ll
Ramche 25 S0 80 155 80 80 80 80 80 400 | 60 60 | 615
Histhan Mandals 25 80 80 80 80 345 345
Sikha Adarsa 25 S0 80 155 80 80 80 80 60 380 535
Baraha 25 25 80 80 80 80 80 | 4«00 | 425
Dana 25 50 80 155 80 80 80 80 80 | 400 80 50 80 80 80 | 400 | 955
Beg Khola 25 S0 80 155 | 60 60 215
Doba 25 60 70 40 195 195
Pakhapani 30 60 90 90
Kuine Mangale 25 25 70 80 80 40 270 | 295
Darmija 20 50 70 70
Total 100 | 200 320 | 620 325 300 310 310 330 | 1575 315] 320] 320 300| 290} 1545 | 3740

1






Attachment 10 Table 74-1

KULEXHANT CATCIMENT
Thinaing In National Plantation

in Ra.

Sth Tr 10 Tr Total 11 Yr 12 Yr 13 ¥r 15th Yr Grand Total
I™ __lﬂ_ I'I'h_____ l!\_ ____l_l_"h"__ = = S= 1 'I']o__‘_lll_l'h Ith 11 Th

300 25

50 5 s 5 %5
90







Attachment 10 Table 7d4-3
MYAGDE CATCHMENT

Thinning in Natioual Plantatfon in Ha.

YA

'ra:c;:;[' BN I L "\(r”i_()hw 1'0(.1.'1" Yo | Yo lAz' “ Yr |»1 Yr l‘Z 1 ¥ 41.'5" 13 _1:5' T T'n_tjil""ﬂﬁ?f—— Crand Total | Grand Total
o e LTh | UTho f van o 1 Th ) 1 Th ] 1 Th L Th p ARG trh | 1 Th [ Th ] L Th Il Th
Ramche 25 50 15 80 80 80 80 80 25 400 25 475 25
Stkha Adarsa 25 50 15 80 80 80 80 80 25 400 25 475 25
Dana 25 50 80 80 235 235

Beg Xhula 25 50 75 80 60 25 140 25 215 25
Doba 25 25 25

Pakhapant 30 30 30

TR N B IR N NEITI T N M Y B 7




Attachment 10 Table
MUSTANG CATCHMENT
Thinning in National Plantation in Hla.

(lst Thinning)

Panchayat 12th 13th lath 15th Total

Kunje 20 40 80 80 220

Marpha 20 40 80 140

Total 20 60 120 160 360

1d-4

9%1



Attachment

KULEKNANT CAT(HMENT
Preparatfon of Hanagement Plan of Panchayat Protect cd

Forest - 1n f1a

10 Table Ba-1

Panchayat Year 1 Year 2 Year 3 Year 4 Year 5 Total Year 6
Chiitlang 250 250
Kulekhant 250 250
Palung 250 250
Daman 250 250
Thahachok 250 250
Sisnerl 250 250
Phakhel 250
Total 50 500 250 250 1500 250 = 1750
Preparation of Management Plan of Natfonal Forest
Year 2 Total
8621 8621 8621

IS






MYAGDT CATCHMENT Attachment 10 Table 8a-3
Preparation of Management Plan ol Panchayat_Prot.cted Forests in Ha.

" Panchuyat vet [ wez | ves | veo [veos[toat|ves |ve7|ves|veo| ve 10| otal | Grand Torat
Pakhapani 250 250 250
Beg Khola 250 250 250
Chatan 143 143 143
Piple 250 250 250
Jhee 222 222 222
Rhagawatl 40 40 40
Ranche 250 1 250 250
Histhan Mandalt 250 | 250 250
Stkha Adarsa 250 250 250
Dana 250 250 250
Baraha 2:0 250 250
Doba 250 250 250
Kuine Man;ale ' 250 250 250
Darmtja 250 250 250

JTerat |} | s0o | e1s | s«o]uess | 500 | 500§ 500 | 1 1500 3135

rreparation of Management Plan of National Forests in lla.

2689 26895 26895

6%1



MUSTANG_CATCIMENT

Preparation of Management Plan of Panchayat Protected Forests in la.

Attachment 10 Table 8a-4

Panchayat Yr 1 Yr 2 Yr 3 Yr 4 Yr 5| Total ]| Yr 6 Yr 7 Yr 8 Yr 9 “ Total Grand Total
Marpha 250 250 250
Tukuche 250 250 250
Jomson 250 250 250
Kagbunt 193] 193 193
Lete 250 250 250
Kunje 250 250 250
Kowang 250 250 250
_Ohhsang _ ) 250 | 250 250
Total 500 250 193] 943 | 250 250 250 250 | 1000 1943

Preparation of Management Plan of National Forests

6398 6398

6398

0s1



A. Panchayat Protected Forest

Panchayat

Chitla g
Kulckhani
Palung
Daman
Thahachok
Sisneri

Phakhel

KULEKHANT CATOHMMENT

Year )

]

B. National Forest

Year 1 Year 2

Attachment 10 Table 8b-1

Year 4 Year 5 Year 6 Year 7
* * * *
* * * *
* 'Y 'Y &
& 'Y 'Y &
& 'Y &
& &
&
* * 'Y *

161



DAKAUNDI _CATCIMENT Attachment 10 Table 8b-2

Implementat fon of Management Plan

A. Panchayat Proutected Forests

Panchayat Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 17 Year 8 Year 9 Year 10

Chhoprak - -
Nareswar .
kKamiswara -
Barpak

Muchok

Jaubari

Deurall

Taranagar

Corakh Kall

Taklung

Khanchok

Fandrung

Tako

Taple

Harmi

Appipal

Palungtar

Swara

Simjung

Srinath Kot

Saurpani

Bunghot

Bhogteni

Chalrung

Hanakamana

Munakot

Mirkot

Calkhur

»» R BR
>0 B BB BN

II”D.I*I‘I‘"Q.

I"lﬂ‘b‘.l‘"!lﬂ‘lll'l
¢St

ra!!lt*’ﬁ!tbi!»»»n-‘»

l'Dﬁﬁl.l!'ﬁl".ll‘l.lﬁiﬁi‘l

IDD"’!'."D".""!"DIID’II-DI-

Natlunal Forests * * * * *

»




A snt 10 T -
MYAGDI CATCHMENT ttachmen able 8b-3

Implemsent at fon of Management Plan

A. Panchayat Protected Forest

Panchayat Yr e 2 Yr 3 Yed Yvr5  Yre e 7 Ve 8  Yr9
Pa‘lhapan-l T T T e T Tt i,
Beg Khola * ~ x ~ ® *
Chatan . . . . .
Piple R . . . ,
Jhee R . . . .
Bhagawat i o R . .
Ramche R . . .
Histhan Mandali R . . .
Sikha Adarsa R . .
Dana . . .
Baraha . .
bDoba . .
Kuine Mangale .
Iummija .

B. Natiounal Forest ® * * ® ® ®

£ql



A. Panchayat Protected

MUSTANG CATCHMENT

Implementation of Management Plan

Attachment 10 Tzble 8b-4

Forests
Panchayat Yr. 1 Yr. 2 Yr. 3 Yr. &4 Yr. 5 Yr. 6 Yr. 7 Yr. 8 Yr. 9 Yr. 10
Marpha * * ® * * ® ®
Tukache * ® % * ® ® *
Jomsom 3 % * *® *®
Kagbeni * * % * *
Lete % - * *
Kunje * * ®
Kowang * ®
Chhusang ]
R. NKational Forests *® ® ® * ® * *




155
Attachment 11 Table l-a

CENTRAL NURSERY

Area 0.09 ha.

Man- Kulekhani Gorkha Myagdi Mustang

days
A. Capital Cost:
1, Clearing, terracing & soil
working 30 300 300 360 540
2., Fencing 1/ 2175 2695 3233 3812
3. Signboard 300 375 450 525
4. Tools 3000 3750 4500 5250
5. Water facility 4000 5000 6000 7000
6. Store 75000 93750 112800 131250
84775 105870 127043 148377
B. Operating Cost:
1. Labour © 1100 11000 11000 13200 19800
2. Polythene Pots 3700 4625 5500 6475
3. Fungicides/Insectisides 300 375 450 525
4, Seed collection and purchase 4000 . 5000 6000 7000
S. Maintenance of store (5X)
from 4th year 3750 4688 5625 6563
6. Repair of fences:
a) Nails 1/2 kg. ) from 4th year 5 6.25 7.50 8,75
b) Labour 1 manday) 10 10 12 18

N.B: 1/ See Panchayat Nursery Cost.
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PANCHAYAT NURSERY

Area 0.09 ha.

Attachment 11 Table 1-b

Man-
days Kulekhani | Gorkha | Myagdi | Mustan;
A. Capital Cost:
1. ClurinzIl terracing & soil working 30 300 300 360 540
2. Fencing &/ 2175 2695 3233 3812
3. Signboard 200 250 300 350
4. Tools (hoe, sickles, crowbar, stc.) 3000 3750 4500 5250
5. Water facility 2000 2500 3000 3500
6. Store 42000 52500 63000 73500
49675 61995 74393 86952
B. Operating Cost (Cost per ha. planted)
(Plants/ha. = 2500, nursery loss 302)
1. Seed collection 1 10 10 12 18
2. Soil collection 1 manday/1000 pots 32.50 32.50 39 58.50
3, Soil mixing 1 manday/5C00 pots 6.50 6.50 7.80 11.70
4, Pot £filling 1 wmanday/200 pots 162.50 162.50 195 292.50
5. Sowing 1 manday/400 pots 81.25 81.25 97.50 146.2:
6. Watering 1 manday/500 pots 65 65 78 117
7. Polythene pots 770 pots/kg Rs. 28/kg. 118.25 147.81 177.38 206.9¢
476.00 505.56 606.68 B850.8¢
C. Other Operating Cost (annual per nursery)
1. Pay of nursery foreman 4548 5328 6216 676!
2. Maintenance of store (5%) from 4th year 2100 2625 3150 367!
3. Repair of fences:
a) Nails ¥ kg. 5 6.25 7.50 8.7.
b) Labor 1 nnnday}'fron bth year 10 10 12 18
4. Miscellaneous works 30 300 300 360 54t
N.B.:
1/ Pencing of 0.09 ha: Perimeter = 127 m.
1. Barbed vire 95 Kg. 950 1188 1425 166
2. Nails 4 Kg. 40 50 60 7
3. Pencing posts 70 pieces 1050 1313 1575 183
4. Coal tar 35 44 53 6
S. Labor 10 mandays 100 100 120 18
2175 2695 3233 381
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Attachment 11 Table 2-b

PANCHAYAT FOREST ESTABLISHMENT COST (FODDER) PER HA.

Kulekhani| Gorkha Myagdi | Mustang
Paid]|Vol| Paid{Vol Paid|Vol| Paid]Vol

A. Capital Cost:

1. Plants 155 165 198 278
2. Pitting 35 pits/day 233 233 280 420
3. 1/ Fencing 350 450 550 650
4, Signboard 20 25 30 35
Year 1 Cost -- 758 873 1058 1383
5. Seedling transport 150 plants/day 54 54 65 97
6. Transport basket 10 13 15 18
7. Planting 75 plants/day 109 109 131 196
8. Replacement plants 47 50 59 83
Year 2 Cost -- 111 109 117 109 139 131 198 196
9, Casualty replacement:
a. Seedling transport 150 plants/day 16 16 19 29
b. Hoeing & planting 40 plants/day 61 61 73 110
Year 3 Cost == 16 61 16 61 19 73 29 110
B. Operating Cost:
1. 2/ Weeding & hoeing 60 plants/day 136 136 163 245
2. 3/ Watcher 15 mandays 150 150 180 270
3. 3/ Fire watcher 5 mandays 50 50 60 90

1/ For details see Panchayat Forest Establishment Cost (Fuelwood).

2/ For 2 years only.

3/ a. For 10 years only. Frou 1lth year 3 and 7 mandays for fire protection and watchers

respectively.
b. From llth year only 50% of the cost vill be met by the project.
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Attachment 11 Table 3

FOREST DEMARCATION

Unit cost per Km.

Kulekhani| Gorkha Myagdi | Mustang

A. Capital Cost:
cost of tools and frames &/ 18000 45000 54000 31500

B. Operating Cost:

1. pillar 2/ 20 nos. 582 703 gs1 1036

2. Transport 20 .mandays 200 200 240 360

3. Setting of pillars 10 mandays 100 100 120 180

4. Survey of demarcation 2 mandays 20 20 24 36

5. Reference pillar 1 no. 200 200 200 200
1102 1223 1435 1812

1/ Tools 3000 7500 9000 5250
Wooden frames 15000 37500 45000 26250
18000 45000 54000 31500

——

2/ Construction of pillars

Cement per pillar 4.17 Kg. 12.51 15.64 18.77 21.89
Iron rods 1.45 Kg. 11.60 14.50 17.40 20.30
Labor sgkilled 1/5 mandays 3.00 3.00 4.00 5.00
Labor 1/5 mandays 2.00 2.00 2.40 3.60

29.11 35.14 42,57 51.79

N.B. Local material be used in gxagdi and Mustang area.



160
Attachment 11 Table 4

TRIAL PLOTS (0.2 HA.)

Unit Cost per plot

Kulekhani | Gorkha | Myagdi Mustang

A. Capital Cost:

1. Plants 48 51 61 85
2. Pitting 35 piis day 143 143 172 257
3. Fencing 190 m2 2820 3495 4194 4941
4, Signboard 200 = 250 300 350
Year 1 Cost -- 3211 3939 4727 5633
5. Seedling transport 150 plants/day 33 33 40 59
6. Transport basket 10 13 15 18
7. Planting 75 plants/day 57 67 80 121
8. Replacement plants 14 15 18 26
Year 2 Cost =-- 124 128 153 224

9. Casualty replacement.
a. Seedling transport 150 plants/day 10 10 12 16
b. Hoeing & planting 40 plants/day 38 38 46 68
Year 3 Cost — 48 48 58 86

B. Operating Cost:
1. 2/ Weeding & hoeing 00 plants/day 83 83 100 149
2. Repair of fences.
a. Nails k Kg. ) 5 6.25 7.5 8.75
b. Labour 1 manday) ITOR 4th year 10 10 12 18
1/ Fencing:

1. Barbed wire 130 Kg. 1300 1625 1950 2275
2. Nails 5 Kg. 50 62.50 75 87.50
3. Fencing posts 90 pieces 1350 1687.50 2025 2362.50
4, Labor 12 mandays 120 120 144 216
2820 3495 4194 4941

2/ Two weedings for 2 years only.
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Attachment 11 Table 5

NATIONAL PLANTATION ESTABLISHMENT COST

(Per Ha.)
Kulekhani | Gorlha| Myagdi | Mustang
A. Capital Cost:
1. Plants 476 506 607 851
2. Pitting 35 pits/day 714 714 857 1286
3. 1/ Fencing 1470 1825 - 2190 2575
Year 1 Cost — 2660 3045 3654 4712
4. Seedling transport 250 plants/day 100 100 120 180
S. Transport basket 10 13 15 18
6. Planting 75 plants/day 333 333 400 600
7. Replacement plants 143 152 182 255
Year 2 Cost -- 586 598 717 1053
8. Casualty replacement:
a. Seedling transport 250 plants/day 30 30 36 54
b. Hoeing & planting 40 plants/day 188 188 226 338
Year 3 Cost =-- 218 218 262 392
B. Other Capital Cost:
1. Tools 3000 26250 36000 21000
C. Operating Cost per ha.
1. 2/ Weeding & Hoeing 60 plants/day 417 417 500 750
2. Watcher 7 mandays 70 70 84 12¢
3. 3/ Fire watcher 3 mandays 30 30 36 54
4. 4/ Repair of fences
a. Nails J Kg. 5 6.25 7.50 8.7
b. Labor 1l mnday 10 10 12 18
D. Other operating cost (annual):
1. 5/ Repair and replacement of tools (5%) 150 875 1200 700
2. Signboard 1000 5000 6000 1750
3. Shade construction 400 400 480 720
1/ Eencing
1. Barbed vire 8C Kg. 800 1000 1200 1400
2. Nails 2 Kg. 20 25 30 35
3. Fencing Posts 40 pleces 600 750 900 1050
4. Labor 5 mandays 50 50 60 90
1470 182 2190 2315
2/ For 2 years only.
3/ During the fire season only.
4/ From the 4th year only.
S/ From the Jrd yeaar,
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THINNIRG PER HA.

Attachment 11 Table 6

Kulekhani | Gorkha | Myagdi | Mustang
First thinning 6 mandays 60 60 72 108
Second Thinning 15 mandays 150 150 180 270
Final harvestirg 40 mandays 400 400 480 720

Attachment 11 Table 7

PANCHAYAT PROTECTED FOREST ESTABLISHMENT COST

(P.r ha. )

Kulekhani| Gorkha| Myagdi | Mustang
Operating Cost:
1. Watcher 7 mandays 70 70 84 126
2, Fire watcher 3 mandays 30 30 36 54
100 100 120 180

N.B.:

initiation of Panchayat Protected Forest.

The above cost will be borne by th project for 5 years after the
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MANAGEMENT PLAN

Preparation of management plan:

~ a. Natiomal Forest Rs.

b. Panchayat Protected Forest Rs.

Implementation of management plan:
a. National Forest Rs.

b. Panchayat Protected Forest Rs.

20/ha.
25/ha.

20/ha.

20/ha.

Attachment 11 Table 8
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Pyapdl Catchment

Foreipn Fxchanpe

+000 Attachoent 12 Table 3-¢ (cont.)
1Tes YEAR 1 YEAR 2 YEAR 3 YEAR & YEAR 3 Ilvel;:au Fivezs‘e’lrl Nv:rgenu TOTAL
B. Operating Cost
1. Staff
2. Office Supplies 5.6 7.0 7.0 7.0 7.0 33.0 35.0 35.0 103.6
3. Paintenance of Buildiag 69.7 89.6 159.3
&. HMHorse with Saddle
S. Service & Repalr of Equipment 0.8 0.8 0.8 0.9 3.3 4.3 4.3 11.9
&. VPaintenance of Nurserles
a) Central Nursery 4.8 4.8 4.8 4.8 4.9 24.1 24.2 24.2 72.5
b) Panchayat Nursery . 2.1 3.2 26.4 37.0 66.6
7. Paint. of Panchayat P'antation
8. Forest Demarcatioun 20.3 45.6 74.3 102.8 116.4 359.4 742.5 911.3 2,013,2
9. PYaintenance of Trial Tlots 0.1 0.1 1.3 2.4 3.8
10. Mraint. of Natlonal Plantation 2.0 2.0 2.1 2.5 3.1 11.7 32.3 60.0 104.0
11. Matnt. of Panchayat Prot. Forest
12. lzplementatica of Mgmt. Plan
13. Demonstration Saw Mill 25.0 37.5 62.5 212.6 250.0 525.1
14. Fublicity & Extenslon 8.0 8.0 8.0 8.0 8.0 40.0 40.0 40.0 120.0
TOTAL 40.7 68.2 97.0 152.0 180.0 537.9 1,188.3 1,453.8 3,180.0

(81



Mustang Catetment

Forelpn Fxchange

00N Attachment 12 Table 3-d
1TEMS YEAR 1 YFAR 2 YEAR 3 YEAR & YFAR 5 v Tears ”vez:;:a" roe Gears | TOTAL
A. Capital Cost
1. Bullding 142.8 95.0 61.5 298.3 60.0 358.3
2. Tlurchase of Land
3. Furnfture 0.6 0.3 0.3 1.2 1.2
4. horse with Saddle
5. Equipment 12.6 2.8 2.8 7.0 2.8 28.0 22.4 15.4 65.8
6. Nursery Establishment 33.9 28.8 28.8 14.4 14.4 120.3 28.8 149.1
7. Panchayat Forest Establishment
a) Fuel Wood 1.5 3.2 5.8 8.5 9.2 28.2 59.8 39.7 127.7
b) Fodder 1.1 2.4 3.9 5.4 6.7 19.6 43.6 28.3 91.4
8. Scedling Distribution 0.2 0.3 0.3 0.6 0.5 1.9 2.7 3.2 7.8
9. Demurcaticn 0.5 0.5 0.8 0.8 2.1
10. Trtal Plots 10.5 15.8 21.1 21.2 12.7 81.3 63.3 50.7 195.3
11. Natfunal Plantation 15.1 39.9 80.3 108.1 109.1 352.5 574.3 705.9 1,630.7
12. Treparation of Management Plan
13. Demonstration Saw Mil1 240.0 240.0 240.0
TuTAL 76.0 931.5 286.1 259.2 456.9 1,171.7 855.7 842.0 2,869.4

881



Mustang Catchmsent

Foreign Exchanre

1000 Attachment 12 Table 3-d (coat.)
1TENS YEAR 1 YEAR 2 YFAR 3 YEAR & YEAR- 3 '1vel;:nr- Pivez;‘:-t. Nv:r:e-r. TOTAL
B. Operating Cost
1. Staff
2. Office Supplies 4.2 5.6 5.6 5.6 5.6 26.6 28.0 28.0 82.6
3. Maintenance of Buildings 69.7 89.6 159.3
&. Horse with Saddle
5. Service & Repair of Equipmeant 0.8 0.8 0.9 0.9 3.4 4.3 4.3 12.0
6. HMaintenance of Nurseries
a) Central Nursery 4.8 4.8 4.8 4.8 4.9 24.1 24.1 24.1 72.3
b) Panchayat Nursery 1.1 2.1 3.2 2.1 26.4 50.7
7. Maint. of Panchayat Plantstion
B. Forest Demarcation 20.3 25.3 33.8 33.8 42.1 155.3 244.7 253.1 653.1
9. Maintenance of Trial Plots 0.1 a.1 1.3 2.4 3.8
10. Maint. of National Plantatlion 0.5 0.5 0.6 0.7 0.9 3.2 12.1 271.1 42.4
11. Malot. of Manchayat Prot. Forest
12. Implementation of Manarewment Plan
13. Demonstration Saw Mill 25.0 25.0 200.0 250.0 475.0
14. Publicity and Extension 6.0 6.0 6.0 6.0 6.0 30.0 30.0 30.0 90.0
TOTAL 35.8 43.0 51.6 52.9 87.6 270.9 635.3 735.0 1,641.2

681



KULEXHAN1 CATCHMENT

061

Voluntary - Labor = Cosat Attachment 12 Table &-a
‘000 NRs.

Particulars Y1 yre2 J Ye=3 | Yr-4 | Y5 | TOTAY Y6 | Yr=7 | Y-8 Yr-9 | Yr-10 | ToTAL | Ye-11 | Yr-12 | Y13 | Yr-14 Yr-15] TOTAL GRAND
TOTAL
Panchayat Protected ForestrL{ 50.0{ 100.0 125.0 150.4 175.0 | 600.0 | 175.0 } 175.0 175.0{ 175.0|175.0| 875.0 1475.0
A. Panchayat Forest 70.0l 24.71 3.7} 85.8{ 114.2]285.41132.2]129.4 112.4 S1.1 67.9 | 533.4 | 42.7 17.4 6.5 9.3} 13.1 89.0 907.8

Fuelvood'z,
s. Planting 2.0 5.3 10.7F 15.2) 19.3 52.5; 20.y 18. 15.5 12.2) 8.2} 75.5 4.2 - - - - 4.2 132.2
b. Casualty/Planting - 1.1 3.00 6.0 8.6f 18.7] 10.9 11. 10,4 8.7 6.9} 48.9 4.6 2.4 - - - 7.0 74.6
c. Weeding/Hoeling s.ol 18.3 40.0f 64.€] B6.3 Zie.2]100.50 99.2] 85.9F 69.7 50.9 | 405.71 30.9 | 10.4 - - - 41.3 661.2
d. Watcher 0.3 1.1 2.7 5.0 1.9 17.0 17.0
e. Thioning 0.4 1.4 1.9 3.2 2.7 3.5 3.8 4.3 5.2 19.5 20.8
Panchayat Forest Fodderll 2.3 8.11 17.6] 28.1 37.3 93.4} 43.1] 42.4)F 36.5 29.4 21.51172.91 13.3 5.3 2.7 5.0 1.9 4.2 300.5
s. Planting 0.7} 1.7 3.5] s.of 6.3 17.2] 6.8 6.2 5.1 4.00 2.7] 24.8 1.4 - - - - 1.4 43.4
b. Casualty/Planting - 0.4 1.0 2.0 2.8 6.2 3.5 3.8 3.4 2.4 2.2 15.7 1.5 0.8 - - - 2.3 24.2
c. We.liing/Hoelng 1.6l 6.0l 13.1} 21.1] 28.2] 70.0 32.8 32.4 28.00 22.¢ 16.6 | 132.4 | 10.1 3.4 - - - 13.5 215.9
d. Watcher 0.3 1.1 2.7 5.0 1.9 17.0 17.0
TCTAL COST 9.3 2.8l 71.3]113.9]151.5]378.8 225.3272.21 273.9 270.5 264.4 h306.3]231.0197.7 ] 184.2 | 189.3 | 196.0 998.2 2683.3

1/ See Appendix 11, Table 7.
2/ See Appendix 1}, Tables 2a and 6.
3/ See Appendix 11, Table 2b.



DARAUNDI — CATCHMENT

Attacheent 12 Table 4-b
Voluntary — Labor = Cost

161

000 NRs.

Particulars Ye-1 b ye-2 f ye=3 | Y4 | Y5 | TOTAY Yr—6 | Y7 | Ye-8 Yr-9 | Yr-10 | TOTAL | Ye=21 | Y12 | Yr-13 Yr-14 | Yc~15 ] TOTAL GRAND
) TOTAL
Panchayat Protected Forelll, 7].; 141.9 241.9 341.5 416.5 f214.81516.5 616.5] 716.5] 7116.5 | 716.5 | 3282.5 4497.3

A. Panchayat Forest
Fuelvoodll 4.6 21. . 96.8 138.1] 314.9% 184.¢6 236.40 288.2 363.64 414.8 N487.6 | 415.3 378.5 ] 279.41199.0 66.811379.0 3181.5
a. Plantiog 1.3 5. 18.00 23.6{ 58. 32. 39.9 47.6f 61.8 263.8 | 244.7 61.8 52.4 43.0 15.7 - 172.9 476.5
b. Casualty/Planting - 0. 6.2 10.2] 20.d 13.1 18.¢ 22.3] 26.9 34.9 115.4 36.0 4.9 29.6 24.3 8.8] 133.6 269.0
c. Weeding/Hoeling 3.} 15. 72.6l 104.1 236.0 139. 4 178. 94 218.1) 274.Q 314.4 h124.7 ] 314.4 | 286.1 | 238.9 | 146.8 39.2 ] 1025.4 2386.1
d. Watcher 0.2 1.0 2.1 4.8 B.4 16.5 16.5
e. Thinning 0.3 0.9 1.7 2.8 2.9 4.1 5.8 7.4 10.4 30.6 33.4
Panchayat Forest Fodde!—ll l_.S1 .08 17.6 31.6 45.00102.7] 60.21 27.1] 93.91118.3 134.7 | 484.2{13%.4 | 122.5]102.6 | 63.0 20.5| 443.0 1029.9
a. Planting 0.4 1.6 3.4 S. 7.71 19.2 10.% 12.1 15. 20.3 20.9| 80.1 20.2 17.2 14.1 5.1 - 56.6 155.9
b. Casualty/Planciog - 0.2 0.99 2.0 3. 6.4 4&.X 5. 1.2 8.1 11.) 37.4 1 11.7 11.3 9.6 1.9 2.9 83.4 87.2
¢. Weeding/Hoelng 1.1 s.2l 13.1 23.7 .o 77.1 4S.4 58.3 71.) 89.4 102.5 | 366.7§102.5| 93.8| 77.9{ 47.9 12.8] 33.9 778.7
d. Watcher 0.2 1.0 2.1 4.8 8.1 8.1
TOTAL COST 6.1 28.6] 71.4]128.4]183.1}417.6f 318. 8 455.00078.6] 823.4} 966.0 p186.6 1066.2 117.5 h098.5 | 978.5 | 803.8 | 5104.5 8708.7

1/ See Appendix 11, Table 7.
2/ See Appendix 11, Table 2a and 6.
Y See Appendix 11, Table 2b.



MYACDI CATCHMENT

Voluntary - Labor = Cost Attachment 12 Table &-c
‘000 NRs.
Particulars Y=l f Ye=2 | Y3 | Yr=4 | Y5 | TOTAY Yr-6 Yr-7 | Y-8 | Yr-9 | Yr-10 | TOTAL | Yr-11 Ye-12 | Yr=13 | Yr=14 | Yc=15 | TOTAL GRAND
) TOTAL
Panchayat Protected Foreltll 60.01 107.2] 138.6{ 198.6] 258.6 | 763.0] 318.0 | 376.6 378.6 | 378.6 | 378.6 | 1833.0 2546.0
A. Panchayst Forest
Fuelvoodzj . - 11.21 36.4] €1.1}132.31241.01123.6 166.8] 215.8] 261.8 275.6 31043.6 264.0 ] 227.11192.5]157.9 88.3 929.8 2214.4
a. Planting - 3.2 7.6] 10.8] 15.2 36.# 22.00 28.4] 36.8 Lz.ﬂ 41.2 1170.8 38.8 30.0 27.2 19.2 5.6 120.8 328.4
b. Casualty/Planting - - 1.8 b.)% 6.1} 12.2 8.6l 12.4] 16.00 20.8 24.0} 81.8] 23.3| 21.9 17.0 15.4 10.8 88B.4 182.4
c. Weeding/Hoeing - 8.0f 27.0] 46.0{111.0{192.0{ 93.0 126.00 163.0{ 198.08 209.0 | 789.0 200.0 | 172.0 ] 143.0 { 116.0 62.0 693.0 1674.0
d. Watcher - 0.5 1.6 3.2 5.5 10.8 10.8
e. Thinning - 0.6{ 1.4 2.0 1.9 2.7 3.7 4.1 4.4 16.8 18.8
Panchayat Forest Fodderll - 3.6] 11.9] 19.9 43.2] 78.6] 40.3 54.4 70.4] 85.1} 89.31}339.5 85.4 73.5] 62.6} 52.3}| 31.0 304.8 722.9
a. Plaating 1.0} 2.5 3.5 5.0 12.00 7.2 9.3 12.1} 13.9 13.5 $6.0 1 12.7 9.8 8.9 6.3 1.8 39.5 107.5
b. Casualty/Planting - 0.6 1.4 2.00 «.0o] 2.8 4.00 5.2 6.7 1.1 26.4 1.5 7.1 5.5 5.0 3.5 28.6 59.0
c. Weeding/Hoeing 2.6 8.8] 15.0] 36.2] 62.6] 20.3 &1.1} 53.1] 64.5f 68.1 257.1 1 65.2 56.1 ] 46.6 37.8} 20.2] 225.9 545.6
d. Watcher 0.5 1.6 3.2 5.5 10.8 10.8
TOTAL COST 14.8] 48.3} 81.0}175.5}319.6] 233.9 328.4 626.8‘545.5 623.5 R146.1 | 668.0 ] 679.2 633.7 1588.8]497.9 | 3067.6 5533.3

1/ See Appendix 11, Table 7.
2/ See Appendix 11, Table 2a and 6.
3/ See Appendix 11, Table 2b.
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MUSTANG CATCHMENT

Voluntary - lLabor = Cost

£61

TON0 HRs. Attachment 12 Table &-d
Particulars Yr-1 } Ye=2 | Ye-3 | Yr=4 | Yr=5 | TOTAY Yr-6 | Ye=7 { Ye-8 | Yr=9 | Yr-10 | TOTAL Yr-11 | Ye-12 | Yr-13 | Yr-14 Yr-15 TOTAL GRAND
TOTAL
Panchayat Pro(ec(qﬁ_foresrl/ 45.01 90.01 135.0 169.7] 214.7 | 654.4 259.7 | 304.7 | 349.7 349.7 ] 349.7]1613.5 2267.9

A. Panchavat Forvest
Foe lwood/ s.3| 17.2] 37.3] 71.3}111.6]242.7) 134,20 1402 161.00 1727, 186.7 | 800.8 | 198.6 1 191.7 { 139.2 142.51137.8| 829.6% 1873.3
a. Planting 1.5 3.6 7.51 13.8 19.8 46.2] 21.0 23.4] 25.5] 27.( 29.7 126.6 30.6 7.6 20.4 21.0 18.0 117.6 290.4
b. Casualty/Planting 0.8 2.0 4.2 7.8] 14.8 11.2| 11.58 13.2f 14.4) 15.2 65.8 16.7 17.2 15.5 11.5 11.8 72.7 153.3
c. Weeding/Hoeirg 3.8} 12.8] 27.8] 53.3 g8s.0l181.71102.0{ 111,04 122. 131.3 141.8 | 608.4 150.8 | 145.5 ] 120.0 103.5 97.% 617.3 3407.6
d. Watcher 0.2 0.8 1.9 4.0 6.9 13.8 13.8
e. Thinning 0.3 3.6 1.4 2.5 3.6 8.4 8.4
7
panchayat Forest Fodder? 13| s.7] 12.3] 20.¢] 317} 72.00 41.1f 415 s2.5| s6.4 61.0298.8] 64.8| 62.9} 52.9] 48.1 48.0| 276.7 6U7.5
a. Planting 0.5 1.2 2.5 [ 5.6 13.& 6.9 7.6 8. 3 8.H 9.7 41.3 10.0 9.0 6.7 6.9 5.9 38.5 913.6
b. Casualty/Planting 0.3 0.7 1.4 2.3 4.7 3.1 3.9 [ 4.7 5.0 21.0 5.4 5.6 5.1 3.7 3.9 23.7 49.4
c. Weeding/Hoelng 1.2 4.2 9.1} 15.21 23.8 5131.5 31.1] 36.3 9.9 42.9 46.31196.5 49.2 L7.5 39.2 33.8 31.9 201.%6 451.6
J. watcher 0.2 0.8 1.9 3.7 6.3 12.9 12.9
TUTAL COST 7.0 22.9] 49.¢6 91.9L}&3.$ 314.71 220, 3 284.0 34B.5 ]98.&1&62.& h714.0 ] 523.1 } 559.3 561.8 | 540.31535.512720.0 4748.7
R . —- - P

1/ See Appendix 11, Table 7.
2/ See Appendtix 11, Table 2a, and 6.

3}/ See Appendlx 11, Table 2b.



























202 Attachment 15

The above'ﬁield is expected to be obtained at the following point of

time:

(1) Lower region:

Age Expected Dic. No. of Trees/ha. Yield/ha.
- (cm.) gm32
2500 0
8 8 1250 14
14 15 625 36
20 25 450 68
26 30 324 82
32 3 233 72
40 37 170 66
50 40 170 262

(2) Upper region:

0 0 2500 0
11 8 1250 14
18 15 625 36
25 25 450 68
33 30 324 82
43 33 233 72
55 37 170 66
70 40 170 262

The trees having less than 30 cm. dia. are considered as fuel trees and
those with 30 cm. and above dia. will be considered as timber trees. The
average percentage of timber in timber-sized trees will be taken as 60
percent for the lower region and 75 percent for the upper region. The rest

will be counted as fuelwood.



203 Attachment 15 Page 2

PRODUCTION

I. Fodder

A. Fodder from Panchayat Forest (Fodder Plantation)

Fodder trees per ha. 816
Survived trees per ha. 816 x .85 = 694 trees.
1. Production of fodder for lower region:
a. From 6th to 9th yr. = 694 x 25 kg
= 17.35 tons green matter/ha/yr.
b. From 10th year and after = 694 x 50 kg.
= 34.7 tons green matter/ha/yr.
2. Production of fodder for upper region:
‘a. From 9th to l4th yr. = 694 x 25 kg.
= 17.35 tons green matter/ha/yr.
b. From 15th and after = 694 x 50 kg.
= 34.7 tons green matter/ha/yr.

B. Fodder from Extension (Community Planting)

Number of trees distributed 1000 seedlings (say)

Number of fodder trees = 500

Production trees 0.6 x 500 = 300 trees

1. Production from lower region:

a. For 6-9 years = 300 x 25 kg = 7.5 tons green matter/year
b. For 10th year and after = 300 x 50 kg. = 15 tons green matter/year.

2. Production from higher regions:
a. Jor 9-14 years = 300 x 25 kg = 7.5 tons green matter/year.

b. For 15th year and after = 300 x 50 kg = 15 tons green matter/year.

C. Forage from Plantations:

Forage yields from plantation area after main planting are:
1. For lower region 500 kg per ha. per year for 3 years.
2. For upper region 250 kg per ha. per year for 3 years.
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1I. Fuelwood, Poles and Timber

A. From Panchayat Forest (Fuelwood Plantation)

1. For lower region:

Age Expected dia. No. of trees Thinning Final Yield
(cm) yield (tons per ha.)
(tons per ha.)
- 2500 - -
8 1250 10 -
15 15 625 25 -
20 25 625 ‘ - 60
2. For upper region:
Age Expected dia. No. of Trees Thinning Final Yield
(cm) yield (tons per ha.)
(tons per ha.)
0 - 2500 - -
11 8 1250 10 -
18 15 625 25 -
25 25 625 - 60

Note 700 Kg = 1 m°

B. From Extension (Community Planting)
Number of trees distributed = 1000 seedlings (say)

Number of fuelwood trees = 500
Production trees = 0.6 x 500 = 300 trees.
1. Production from lower region:
Yield of fuelwood = 300 x 150 kg = 45 tons at the end of 20 years.
2, Production from upper region: ‘
Yield of fuelwood = 300 x 150 kg - 45 tons at the end of 25 years.
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From 4th year of management plan implementation
Timber yleld = 75% of 1.2 > = 0.90 m’
Fuelwood from branches, tops and cull trees
= 1,75 x 0.90 m3 - 1.58 m3 - 1.11 tous.

D. From National Plantation

1. For lower region:
Rotation age = 50 years.
Expected average dia. = 40 cm.
Yield = 12 m3 per ha. per annum.
2. For upper region:
‘Rotation age = 70 years.
Expected average dia. = 40 cm.
Yield = 9 m3 per ha. per annum.
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Introduction and Setting

The major need for energy is to cook the food that fuels the human
labor. This is uenerally done with firewood, except in places where
firewood is already so scarce that animal dung must be used for fuel.

Other uses and sources of energy are minor or limited to only a few
areas: the little bit of mustard oil that is burned for interior lighting;
the indigenous water-powered grindstones that are found in some northern
regions; flashlights; the petrol that is used in a few places to power rice,
oil and flour mills, and kerosene to burn in lanterns or, to a much lesser
degree, for cookstoves. '

The history of the growing populations in the hill regions tc supply
themselves with simple sources of energy has contributed to a syndrome of
environmental and economic deterioration that is national in scope. The
most dramatic problem in this complex of problems is that of deforestation,
which is due in large part to firewood demands and secondarily to gathering
fodder for animals. Other causes of deforestation are the need to expand
agricultural land and overgrazing, which are both aspects of energy needs
as noted above. The erosion and upsets of the hydrological regime (downstream
flooding, hillside springs and streams drying up) cause further losses to
agriculture and the quality of life.

The substitution of dung for firewood as the forests recede is another
pernicious aspect of this syndrome. Dung is the only locally available
fertilizer to maintain fertility of agricultural land. Burning dung instead
of applying it to the land speeds the nutrient exhaustion of the land and
increases the pressure to farm on marginal and submarginal lands that are
especially prone to erosion. Agricultural prcduction is already declining
at a rate of over one percert per year, while population growth proceeds

at more than twice that rate.
Even if traditional fuels could be supplied in adequate quantities to

meet the modest energy demands of hill populations, these fuels do not

allow much improvement in the living standard of these communities.



Traditional energy arrangements do not allow for adequate lighting in

the home, for space-heating or for plentiful hot water for bathing and
washing. Simple lift techniques to raise water to villages or fields
above a river are lacking. Possibilities for non-agricultural employment
are limited. There is no respite offered for the labor required in
gathering fuel and fodder or in hand-grinding flour, beating rice, etc.

Imported fuels are no answer; it is dangerous to build a dependency
on such an uncertain supply, and it is no advantage to the hills to send
scarce capital out of the area in exchange for addiction to a non-renewable
energy source.

Given this scenario, the energy component of The Resource Conservation
and Utilization Project is casily identified. The goal of the RCUP 1is to
halt environmental deterioration and to improve the quality of life in
the hills in the short and long term, by improving natural resource utiliza-
tion practices and introducing new ways of utilizing previously unharnessed
indigenous resources. Applying these goals to the area of energy, the
RCUP will:

1. Provide firewood and fodder at points convenient to homes (community

wood lots, roadside plantings of fodder trees);

2. Improve efficiency of fuelwood use (developing charcoaling,
extension to encourage use of throughly dried wood, improved
stove designs);

3. Improve transportation facilities as a means of (a) improving the
economy by exporting surplus agricultural and other products; (b)
improving access for innovations; and (c) saving labor time and
energy;

4, TImprove the diet using agricultural innovations;

5. 1Introduce alternative cnergy sources and technologies as appropriata
(e.g., hydropower, wind, solar, biogas).

Consistent with the philosophy of the RCU Project, RCU energy related
activities will be accomplished through existing Nepalese government agencies,
Furthermore, as there {s no ministry or department which focuses specifically
on the subject of energy, vnergy projects in the RCU have been designed to

enhance the various RCU Project Components (Watershed Management, Agronomy,



etc.) which do have clear relationships with certain agency missions. As
these RCU Project Components are developed into action plans by the line
agencies, energy activities will be incorporated into the action plan
along with tte activities to which they are related. These relationships
are recognizable in the following list:

RCUP Enerpy Activities

1. Inventory and Monitoring. Absorption of streamflow and

radiation data from The Watershed Management Measurement Program

(see 2a, below); adaptive research in applications of micro hydropower
for mechanical and electrical work, and applications of solar energy
technology to communications electronics, water heating, space
heating, and crop drying.

2. Watershed Management.

A. Data collection on streamflow regimes and stream sediment loads,
wind patterns and windspeed, and solar radiation.

B. Research and pilot projects in the use of windmills [or
lifting water in irripation schemes, in electrical genera%tion, and
for other potential uses.

C. Increasing agricultural production by terrace improvements.

D. Improving and protecting roads, trails, and bridges.

3. Forestry,

A. Various approaches to increasing fuelwood and fodder supplies.

B. Extension activities promoting use of dried wood for fuel,
and improved stoves.

C. Research and development in sawmill design and establishment;
in collaboration with the inventory and monitoring activity, explore
possibilities for water-powered mills,

4, Irripation. Investigate use of hydraulic ram and windmills
to lift water to higher fieclds.

5. Agronomy.

A. Explore development of micro hydroelectric plant for production

of nitrogen fertilizer.

B. Accelerate installation of biopas units to lower alt{tudes and

explore development of biogas plants for cool climates.






link with The Department of Roads limits the potential within the project
for investigating the feasibility of hydropowered cableways at certain
sites.

The possibility could be explored at some larer time of making the
services of The RCUP Energy Speclalist Consultant available to the agencies
so that they could begin to address energy considerations within their

own programs.






tons annually, if the present rate of forest destruction continues.
Farmyard manure is the main crop fertilizer.

Assuming an annual average dressing of 2 tons/ha of dry dung and
a resultant yield of 300 kg/ha of grain, use of 8 million tons of dung
for fuel would mean a loss of over one million tons of food grains.

This is a critical issue in the mountains,

Improving stove design and drying wood before burning would greatly
increase firewood efficiency. Until improved wood stoves are used widely,
firewood consumption will probably increase at the same rate as population
growth, 2.6 percent per annum. Improved stoves, however, are not an
absolute solution to Nepal's energy problem, but only a possible short-term
solution which will allow HMG/N time to develop renewable energy (hydropower)
throughout the country. According to an IBRD report, firewood usage
contributed to the destruction of 25 percent of Nepal's forests during
the period of 1968-78.

Commercial energy sources consist of coal, petroleum fuels and
hydroelectricity. Nepal's demand for coal increases at approximately five
percent per aunum, but coal consumption has remained fairly constant at
about 65,000 metric tons from 1974 to 1980. This reflects the supply
constraint of imported coal from India. Petroleum fuels represented about
65 percent of commercial energy consumption in 1977-78 and hydroelectricity
accounted for 10 percent in this period. Per capita consumption oi energy
(tradtstonal and commercial) is low in Nepal, cqualing about 197 kg of oil
cquivalent in 1978-79,

Potential demand for energy cannot be met in the short term (1-10 years)
from Nepal's existing or projected rencwable energy resources. Lead time
for feasiblllity studfles, final design, and construction of medium-sized
hydropower projects requires 8-10 years., Therefore, Nepal will continue
to rely on fircwood as a major source of fuel for the traditional sector
and [t will probably remain a net Importer of clectrlc power from India,
as well as petroleum fuels, well (nto the 1990's,

Althouph petroleum tuels are penerally avatlable, rapidly increasing
prices may determine that future {mportation of these fuels 19 financially

prohibitfve at Nepal's present volume of consumption,



Nepal should develop an energy policy that would impose conservation
measures, explore least-cost energy alternatives, encourage development
of renewable energy sources and introduce a national educational campaign
which would clearly explain the serious risk inherent in massive depletion
of forest areas. A final yet critical component is that the support and
participation of the rural people is essen!ial throughout this entire
process so as to ensure successful implementation of a national energy
policy.

A balance must be maintained between what people take from the land
and what they give back to the land. If this is not done, the land
becomes less useful and people become poorer. The problem of deforestation
in Nepal is not simply one of fuelwood supply. Trees and small plants
are essential in the hills for holding the soil, preventing erosion and
landslides, retaining moisture, and maintaining favorable microclimatic
conditions. (Anyone trekking who has stopped under the two trees at a
resting site has observed this.) Trees also provide fodder, construction
materials, fruit and nuts. Therefore, even if there were some solution to
the problem of firewood shortage in the hills and mountains via some
alternative energy technology, the larger problem of soil erosion would
remain. The soil provides food for man and animals; if it does not, they must
leave. Soil and water conservation are basic parts of the RCU Program.
They are discussed in the papers by the team experts on Range Management,
Watershed Management, Irrigation and Soil Conservation. Fortunately, the
solution to the soll erosion problem, revegetation, will also provide an
important part of the solution to the fuel problem. As nore trees are
planted and allowed to grow, more fuclwood becomes available again.

We may not expect that afforestation projects will provide all of the
energy needed by hill and mountain people. One reason for this is the
incrersing population. Another is that much land has already been lost.
fhen again, trees need more than one or two years to mature to full
productivity. Thus, a lag or gap In energy supply is inescapable.

For the next several vears the goal of an energy program for the
Nepal hills and mountains must be to belp stop the loss of trees and,

wherever possible, to assist In establishing new trecs.  As already suggested,



this goal 1s a critical part of soil and water conservation, which in
turn link with improved practices in agriculture, horticulture, and
animal husbandry. A collaborative effort between projects in each of
these areas is just as important as the effort within each field.

An energy program for Nepal must address the following questions:

1. How can domestic cooking fuel requirements be met and firewood
supplies be increased without increasing environmental degradation?

2. How can available energy resources in the middle hills be
utilized to increase food production?

3. How can Nepal's hydro resources be harnessed and utilized
efficiently and economically?

4, How can more energy resources be captured and directed to
increasing agriculture production inputs, such as irrigation and
fertilizer production?

5. How can electrical capacity be increased for industrial, urban
and rural consumers?

6. How can rural domestic lighting needs be economically met?

7. What conservation programs are feasible?

Answers to these questions will be discussed more fully in a later
section of this report. Mecanwhile two important points deserve attention.
First, there is no single, simple solution to the firewood problem; many
different things must be done in parallel. Second, wood cannot be the
energy base for any significant new commercial developments in the hills
and mountains for the foresceable future. Tt can, of course, continue
to meet construction needs and serve as the material for cottage industries;
tools, carvings, boxes, and furniture. These have a relatively long

useful life and represent the highest form of use of a valuable resource.

Energy Opportunities Within Project Areas

Nepal's greatest resource is {ts climate. Although tlie monsoon's
torrential rains falling on steep hillslopes cause terrific eroslon
problems, Nepal's climate also provides the potential for developing a

number of energy alternatives. As far as we know, cnergy sources in the
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ground (petroleum, coal) are mostly absent from Nepal. Therefore,

future energy plans must be based on sources above the ground (biomass
hydropower, wind) and on imports. The type of energy developed will vary
from place to place. For example the dry desert of Mustang has a high
wind-power generation potential but does not lend itself to extensive
forest development as do the more temperate areas.

Where new and alternative energy sonrces are recognized as desirable,
as many different technical choices as possible should be offered for
consideration. The reason for suggesting this comes from prior experience
with assistance programs. When a new irs’ Jlotion is made largely by
outside people using foreign skills and than *urned over tc¢ 'he people,
no sense of involvement and participatioin. has been built up tlat eauips
the people to bear the responsibilitv of maintaining the new technological

device. Further, unless special efforts have ber: made to trair und provide ex-

tension personnel, there is little prospect thi' other village will be able tc
copy the sample technology for its own benefit. 1Lt » ~illape can bte offered
more than one choice of a new energy source, I . 1vlt necds and available
skills can be weighed against the requir ments - ' ven. its of cach
alternative.

Clearly some new and unfamiliar ideas :>ocesses, and tools must be
put to use if changes for the better are to be made. These can often be
introduced one step at a time. For example, Pakhupani (MYAGDI) is installing
a piped drinking water system. The village wants to build a high level
irrigation .anal from the KHO KHOLA to the viciuity of the school. The
irrigation proj.ct could be designed to use both aquaducts and syphons
in crossing the obstructing ravines. Though neither concept has been
used around there before, the villagers' experienze with pipe installation
makes the principles easier for them to understand. Tf new irrigation
projects were designed with future hydropower uses in mind, they could
reap further benefits of multiple usc of the water and construction efforts.
In the present case, provision for a suitable drop of waterflow, to give the
gravity head necessary for hydropower, is well within current village
capabilities. Hydroelectricity then would be the final step along this

chain of developments.
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In the Daraundi Khola valley near Gorkha the RCUP Design Team
observed fisher folk who make their living from the river. Those
people were skilled at diverting the main channel flow. Any riverbank
or flood control project on the Daraundi Khola would benefit from making
use of the river people's knowledge and skill.

Bearing in mind this incremental approach to developing energy
alternatives, we can turn to a discussion of the range of renewable
energy options that are appropriate for AID support in Nepal, Indepth
consideration is given to biogas, small hydropower potential, and solar
heating and drying. A more cursory treatment is given to charcoal
manufacture, more efficient stoves, pyrolysis, photovoltaic (solar cell)
devices, and wind power. Guidance and general recommendations for follow-up
action are included.

Biogas. Biogas is a combustible mixture of gases produced in the
biological decomposition of organic matter. The combustible component of
the mixture is methane (CHA), the prime constituent of natural gas. Other
major components are carbon dioxide, hydrogen sulphide, and water vapor.

Various types of organic matter can be used as the feedstock for the
production process, but the most attractive ones for use in Nepal are
animal manure (cow and buffalo primarily), human excreta, and agricultural
waste (principally straw). Mixed with water, the feed material undergoes
bacterial decomposition in an oxygen-depleted environment (anaerobic
digestion). The standard homestead system includes the following clements:
an input trough where the fecedstock Is mixed with water forming a sturry;
a digestor pit which is usually a cement-lined well; a gas collector which
is a metal drum that floats in the slurry in the pit; and an outflow port

for the digested slurry.
A. Utilitv. The digested slurry is as valuable a product as the

methane gas. Rich in nitrogen, it is an excellent fertilizer that can be
placed directly on a field or mixed with straw, allowed to compost and dry,
and the resultant cake added to the field at a later time. The fertilizer
contains all of the nutrients of the original feedstock but in a more readily
available form.

The blogas itself can be used for cooking, lighting, heating, and run-

ning stationary englnes or even automoblles. Since the gas flow can be easlly
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controlled, the gas can be burned in highly efficient ways, yielding more
usable heat than would be available if the feedstock (e.g., cow dung cake)
were used directly as a fuel.
An excellent summary of the biogas process, especially of its
applicability for Nepal, is contained in Fulford's report "Biogas in Nepal,
The State of the Art" (4). This report should be used as a prime RCUP
reference on the subject of biogas.
For a biogas system, fed with cow dung, the net effect is that:
1. The burned gas yields up to 20 percent more heat per unit of
dung than if the dung were dried and burned directly; and

2. The residual slurry used as fertilizer yeilds 10 to 40 percent
more available nutrients than if the dung were composted and
spread on the field.

When compared to the traditional use of cow dung as either a fuel
source or a fertilizer, there are obvious advantages to using a biogas

system which produces more of both.

B. Limitations. In spite of its obvious advantages, the use of biogas
in Nepal is limited primarily by four factors:

1. Lack of public awareness;

2. Lack of trained technicians;

3. High initial capital cost of digestors of existing design;

4, Limited gas production at low temperatures.

C. Lack of Public Awareness. A small bilogas system was first built

in Nepal 20 years ago and a few other units were constructed prior to 1974.

A governmental program to install 250 units during 1975-76 was a small
beginning to push the technology. A follow-onprogram. which is currently
being assisted through a grant to the United Mission to Nepal, would build
1,000 more units in the five-year period 1977-82, These programs demonstrate
the governmental Interest in this technology but the program goal appears

to be modest considering the utility of biogas in Nepal.

D. Lack of Trained Technicians. Although the construction and

operation of a small biogas system is not overly complex and detailed
information is available, the average potential user would need a certain
amount of technical assistance and advice to size, locate, construct and

operate his unit. The demand for such assistance has exceeded the supply
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of trained personnel, a deficiency that is expected to be reduced with
the training of 400 technicians as part of the five-year biogas development
program mentioned above.

E. High Initial Capital Cost of Digestors of Existing Design. The

typical digestor in use in the country costs about SAOOO,* incorporating
a cement and brick digestor pit, a l6-guage steel gas collection drum (or
hood), and hired labor. It appears that these units are over-engineered
and, as a result, more costly than nece«sary.

Significant cost reduction could be achieved through the use of cheaper
construction materials. Some functioning biogas units in the Kathmandu
Valley work faultlessly with a galvanized sheet metal gas collection hood
(20-26 gauge as compared to the heavier 16 guage). The Butwal Technical
Institute is perfecting a ferro-cement hood that can be constructed in
isolated villages, requiring only chicken wire and cement. Another hood
construction approach that appears feasible is a plastic lining attached to
a frame fabricated from bamboo. The pit can be constructed using rocks in
place of bricks and less cement than in the standard units.

One estimate of the cost of a cheaper unit has been made. A system
incorporating a sheet metal drum, arock and cement pit, and the owner's own
labor might cost only $200, a figure that would significantly increase the
number of potential users of biogas.

Alternatively a plastic bag digestor is available from Taiwan. This
one piece unit includes both the gas collector and the digestor in one volume,
costing approximately $100. Although the digestion scheme probably varies
slightly from that of the typical Nepali units, it would appear worthwhile
to fieldtest some of these bag units in Nepal.

F. Limited Cas Production at lLow Temperatures. The rate at which gas

is produced in the biological process depends upon the temperature of the
slurry. As the termperature decreases, the gas production is reduced.
Kathmandu Valley, at an altitude of 1,500 meters, is marginally suitable
for biogas generation. If units are sited In the sun, their performance
is flawless; but, {f they are shaded for part of the day, their efficiency

is significantly reduced.

*
Costs given in this section are 1977 flgures.
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The current biogas systems would be suitable primarily for the
Terai and hills and valleys lower than 1,500 meters, If biogas systems
are to be of much use in the colder hill regions of Nepal, ways must be
found to increase the temperature of the slurry so that sufficient gas
production can be maintained.
Several schemes appear feasible for heating the slurry:
1. Place the digested sludge and other material in a moat around
the perimeter of the digestor. The heat released by this compost
pile might provide sufficient heat to the slurry to maintain gas
production in areas colder than Kathmandu;

"greenhouse'--a plastic lining on

2. Cover the system with a small
a simple wooden frame;

3. Cover the system at night with a bamboo or thatch mat to prevent
heat loss due to nocturnal radiation; and

4, Incorporate a solar water heater into the system. Either mix
hot water with the daily portion of feedstock or, a more complicated
systew, pass hot water pipes through the slurry. The cost and
sophictication of the use of a solar water heater would appear to
limit this approach to application where hot water itself fis

desired, such as health posts, schools, etc.

G. The Chinese Design. As pointed out by Fulford (4), the Chinese

have eveloped a different plant design that does not require a floating gas
holder. The top of the plant is solid, of masonry or cement, made gas
tight, and the pressure of the gas produced by the decomposition of the
wastes forces the slurry through the outlet into a reservolr. As gas is
used, the slurry flows back Into the plant to replace it. One aspect of
the OPG prant to United Mission for Nepal is to research various designs.
The RCUP should encourage UMN to explore the Chinese design,

H. Recommendations. Because of the potential utility of blogas systems

in countries at every stage of development (including the US), much current
research Is being directed towards Increasing the range of applicability of
the process, Improving the acceptabitity of various feedstocks, designing
low cost digestor systems, searching for preferred stralns of digesting

bacteria, etc. It is not appropriate that Nepal engage fts limited
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resources in this type of basic research. Rather Nepali activities should
concentrate on necessary local adaptations to approaches proven feasible
elsewhere. This will require that Nepali officials and other leaders

keep abreast of the biogas activities in other countries.

Recognizing that the high cost of the standard system ($4000) will
limit the application of biogas to the large farmers outside the AID target
group, AID should concentrate its support on those activities that will
bring the utility of biogas systems to the poor majority of Nepal. In
particular AID might support:

1. Informational programs designed to increase the public awareness

of biogas;

2. Subsidized plant construction at the homes of small farmers;

3. Construction of units at health posts, schools, and at the
village residences of medical, teaching or technical extension
personnel;

4. Expansion of the technical support capability of the technicians
to be trained in the biogas program by introducing technical and
extension personnel to the technology. This might take the
form of a series of short seminars on the essentials of biogas
that would permit personnel assigned to remote locations to
perform an initial determination of the feasibility of biogas
generation in the place of assignment;

5. Community digester schemes which would enable several small
farmers to share the capital cost of the plant and introduce
economics of scale in the construction of the digesters. The
social organization problems inherent in a communal digester
would need to be considered in great detail;

6. Community latrines that could support public health efforts and
provide the means for the incorporation of human wastes into a
community digestor. The Peace Corps has already begun some work
in this area under funding from AID/W. However, using human
excreta in a blogas digester is culturally unacceptalbe in Nepal,
Nevertheless, this work could be greatly cxpanded in subsequent

AID projects;
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7. Investigation into cost reduction techniques. These would
include experimental work using different materials for digesters
and collectors, tests of the suitability ot various feedstocks in
addition to cow manure, and field tests of the experimental
results; and

8. Investigations into means of maintaining a sufficiently high
temperature for the slurry. This will require experimental work
in Kathmandu and, more importantly, experimental field testing
at higher altitudec.

Many of these recommendations are included in the Biogas Research

Development/Construction Project (367-0139) supported through US AID
Grant No. 498-0251, September 25, 1979,
Small Hydropower. Nepal is rich in hydropower potential. Its

estimated value of 83,000 MW means that Nepal possesses, in theory, 2.3 percent
of the world's total hydropower potential while the country has less than

N.1 percent of the total land surface and 0.3 percent of the world's popula-
tion. Although all of this potential can and should not be exploited (for
technical, economic and environmental reasons), the total usable potential
remains a very valuable asset for Nepal's socioeconomic development.

AID should be partfcularly interested in the utilization of small
(micro) hydropower units for rural and village development.

Throughout the mountain and hill regions of Nepal are found small
water-powered miltls for grinding wheat and other cereal grains. locally
built, using traditional skills and techniques that are also applled to
local {rrigation works, the mills are characterized by mill and tail race
canals constructed of rock with wooden penstocks feeding a wooden vertical
axis water wheel directly driving a grinding stone located in the mlll
house above it.

Both single and double mills are found. The single mill is housed
in a low stone bullding about five feet In hefight and perhaps 10 feet by

12 feet in area. Double mills are housed {n a similar but slightly larger
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building, perhaps 12 feet square. Each mill has its own grinding stone
assembly, water wheel, and penstock. The water wheel and tail race are
underneath the mill house minimizing the necessary gearing. The stones

are about two feet in diameter andperhaps three inches thick; the water
wheels are about three feet in diameter with paddles roughly 10 by 15
inches. Frequently a series of three or more mill houses are stacked above
each other on a hillside, all feeding from the same stream.

The mills are ingenious, workable, reliable, and capable of being
maintained by local craftsmen. But they are not technically ecfficient
users of the water power available.

A rough estimate was made of the power available to a single mill
system by estimating the height of the penstock, the crocs-sectional
area of the water flowing in the penstock and the velocity of the water.
This very approximate calculation yielded 2-3 kilowatts (3-4 horsepower)
as the power input. At this particular mill, an excess of water was
available which was diverted around the mill. No estimate was made of this
unused power potential.

These estimates were made in late November, during the dry season in
Nepal. Local informants reported that the stream flow is always at least
as great as observed by the design team, and that the mills worked all
year round except at the beginning of the spring planting season when water
was diverted upstream for irrigation purposes.

Using these calculations, 1t appears that such sites possess casily
10 kitowatts of hyvdropower potential. These sites were located fn remote
and impoverished arcas of Nepal (Jomsom, CGorkha and Jumla), 1Tt is
estimated that nurnerous sites throughout the country possess 10-100 kilowatts
of reliable hvdropower that could be harnessed for mechanfeal or clectrical
work,

To obtain the full potential benefits of hydropower development ot
both large damslites and small hydro installations, problems of eroston,
siltation and flooding must be dealt with,  These problems are addressed
by RCUP projects fn reforestation, controlled grazing and watershed

management, irrigation, and hydrology.
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A. Available Systems. The Mechanical Division of the Balaju

Yantra Shala (BYS) of the Nepal Industrial Development Corporation in
Kathmandu manufactures cross-flow water turbines in 9 sizes for power
ratings ranging from two to 45 kilowatts, The turbines can be used to
produce mechanical power to drive various machines or can be connected to
a generator to produce electrical power. The cost for the turbine alone
ranges from $1,000 to $1,500 depending on size. (It is assumed that this
is the cost in Kathmandu and does not include transportation costs to
other places in Nepal.) A turbine installation, including a steel
pipeline penstock, turbine, screens to protect the system from rocks and
debris, control gates and power pullys, would cost abouc $2,000 for
mechanical power only.

If electrical generation were required, the cost would Increase,

A system capable of 15 kilowatts of mechanical power (about 20 horscepower)
might produce 5 kilowatts of electrical power at a cost of perhaps $10,000.
The turbine and water system would be contructed at BYS, but the povernor
and electrical generator would be imported.

BYS offers technical assistance to potentfal users to determine the
proper size and placement for hydropower Installations. Thelr cquipment
is constructed in and for Nepal, ecmphasfizing operational simplicity and
transportablility over the arduous trails of the country.

Alternatively, small hydroclectrle svstems are available in the US
and elsewhere., A three kilowatt (eletrical power rating) system composed
of a turbine, yenerator, DC to AC Inverter and a battery bank costs $§3000
to S4600 {n the US, Tt does not include the steel penstock, control gates
and screening of the Balaju unit,

B. Applicabilitv of Hydropwer, The simplest way of employing the

avallable hydropower ITu the dlirect use of the mechanical power gencrated

LM

by a turbine. BYS recommends the following machinery for Nepal:

~=rlce hutler --flour mill
~-=paper beater «=ofl expeller
==wiater pump ~=tilw mi]l

-=power loom
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It is recommended that, having considered the above, the RCUP
support hydropower activities in the following areas:
1. Village Water Supply.

Where existing water supplies are unsanitary or at a great
distance, public health and welfare will be enhanced by RCUP
drinking water projects bringing potable water to a village.

The site would determine the preferred approach: gravity-fed
systems, hydraulic ram, hydromechanical or hydroelectrical
pumps, or wind-powered water pumps. The source must be protected
(vegetative cover, fencing and structures) to ensure continuous
supply of high quality water.

2, Electrification of Health Posts, Schools and Veterinary Posts.

Realizing that there are many constraints to improved health
care, aninal husbandrv, education, and community development that
are more pressing than the lack of electrical power, the availlability
of such power can be useful in advancing development efforts in
these areas. Production of electricity exclusively for such use
probably would not be justified in most cases. (Regfonal hospital
facilitics would be an exception.) But where hvdropower is
feasible for other uses, cxcess capacity might profitably be used
for this purposc.

3. Irrigation.

Although gravityv-fed irrigation is widely practiced, pcwered
irrigation projects would permit more land to be cultivated and,
more importantly, second cropping during the dry secason., An
example would be the winter wheat proposed in reference (5).
Properly chosen, such projects would be cconomically justified.
But coclal and cconomic uncertalntices pervade Nepal. This
condition would justify a limlited number of experimental tests of
powered Irrigation for sccond cropping within the context of the
RCUP dfrripation program, to determine the social acceptability
and economfc effectiveness of the approach,

4, Flour MIling and Ol Expelling.,
The extsting small flour mills are a workable feature of the

social/cconomic 1ife of rural Nepal. Any attempt to Introduce
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more efficient mills shovld minimize the displacement of the
mill owners and operators by involving them in the operatiom

of the new mill. A feasible opproach is to replace an existing
wooden mill with a more efficient turbine unit capable of
meeting current milling needs and providing extra power for
water pumps, electrical peneration or oil presses. The existing
water delivery system would be retained to the maximum extent
possible. The integration of the new techmology into the
existing social framework would contribute to the project
success by assuring that existing social elements will profit
from the community acceptance of the idea.

Fertilizer Production.

The scheme proposed for village development, a hydroelectric
fertilizer production unit, deserves experimental testing on the
basis of its potential benefits to Nepal. Such tests should be
conducted in several different locations, appropriately chosen
to give information on the reliability of the process in the
field and to determine the problems encountered in introducing
an approach so modern into villages so traditional. These tests
should be seen as needed experiments and need not be justified
on a cost basis. Follow-on large scale implementation of the
approach would require an economic analysis and cost justification
based on the results of these experiments.

Cottage Industries and Small-Scale Industries Processing.

The government of Nepal and the international donors have
frequently expressed their desires to strengthen cottage industries.
Small-scale industry, although limited in Nepal, offers additional
employment opportunities as alternatives to continued farming
of marginal lands. Many of these industries will require powered
devices. Industrices proposed by various experts, both Nepali and
foreign, that could utilize small hydropower units include:
cotton and wool weaving (power looms); metal craft In bronze,

Nepall papermaking, and lime production (electric furnaces as
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an alternative to wood or charcoal); local saw mills, carpentry
and wood-working centers; pottery manufacture (powered wheels
and electric kilns); oil presses and grair mills; welding, metal
repair and fabrication, and small tool manufacture.

To give a single example, a circular sawmill with an overshot
wheel with perhaps 10 or 12 feet of head can produce about 30 net
horsepower. It would seem that all available waterpower should
operate a generator which in turn would power electrical motors
in the sawmills.

The establishment of appropriate industries will require a
thorough investigation of the organizational structure required
and feasibility studies of the potential markets and economic
benefits to be gained. To test the technical feasibility of
using hydroelectricity as a substitute fur the deleterious consump-
tion of wood and charroal, the RCUP might initiate efforts to replace
wood-burning furnaces and <ilns in existing small metal craft, lime
oir paper production facilities with appropriate electrically-heated
devices. Such tests would provide useful data for subsequent
activities by AID and other dcnors.

Powering Ropeway Transport Systems.

A severe constraint on the development of the hills of Nepal
is the lack of an effective means to traasport the goods produced
there. For the mos: part, such poods are carried by men or small-
or medium-si-ed animals (sheen, goats, some cows and burros) for
days Bufore they reach a town with a road connection to a larger
market. A workable solution to this very difficult problem is
tu use cargo-carrylng ropeways to provide the needed transport.

In the mid-50's, AID financed such a ropeway to supply Kathmandu
with goods from India and the Terat.

The development of effective markets for poods produced in
the hills will requlire fmprovement {n the transportation system of
the region., Light ropeways powered by hydromechanfcal or hycdro-

electrical means could provide this needed {mprovement. Althcugh
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no specific recommendation for action is made here, subsequent
analyses of the economic development potential of the hills should
give consideration to this issue.

8. 1Illumination.

Lighting has not been a major issue in a society where indoor
activities are mainly limited to cooking and sleeping. The
cotton-wick-and-mustard-oil lamps and fireglow have generally been
adequate tc shed light on these activities. However, as more and
more children go to school and need to study in the evening,
intensive lighting is more of a felt need. As labor time and
energy are saved by innovations such as drinking water projects,
nearby fuelwood lots, and bridge and trail improvements, and as
cottage industries are encouraged due in part to such labor savings,
people will undoubtedly be inclined to engage in certain evening
activities that require some illumination.

Hydropower, windpower, and biogas all offer opportunities to
provide lighting in addition to being used for mechanical power
or cooking fuel. Initially, it would be most efficient for lighting
to be supplied to central locations--schools (for evening study
halls), craft centers, meeting halls, and perhaps some street lighting.
As alternative energyv sources are expanded and the income of
villagers has risen to the point that they can afford the equipment
necessary to have home lighting, a rural electrification program
can proceed.

Solar Heating/Drying. The terrain and the altitude features of Nepal

result in micro-climatic areas with considerable variations in the amount of
sunshine reaching the ground. 1In general, however, one can say that the
potential for small-scale use of solar energy in Nepal is good. In particular,
Nepal offers attractlve opportunities for the use of solar water heaters and
solar crop dryers, Architectural innovations would permit beneficlal applica-
tions of solar energy for heating schools, administrative centers and medical
posts in the hill regions of Nepal.

A, Solar Water Heaters, The Plumbing Division of Balaju Yantra Shala

(BYS) manufactures a line of solar water heaters ranging fn slize from 60 liters
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(about 15 gals.) to 200 liters (about 50 gals.). Several designs are
available. Prices range from $80 to $480.

The systems are simple and rugged. Over 500 have been installed at
many different locations throughout Nepal in schools, private homes and
tourist facilities.

The systems are constructed of flat-plate collectors connected to a
hot water storage tank. Window glass covers the collectors and glass wool
is used as insulation throughout the system. Two types of collectors are
made. In one, a grid of steel plpes welded together is snugly clamped to
an aluminum sheet which conducts the sun's heat to the pipes and to the
water in them. In the other, two steel sheets are fixed together in a
quilted pattern. Although greater efficiency would be attained from using
copper or aluminum systems, the use of steel pipes in the BYS water heaters
is explained in terms of the greater reliability of steel welded joints.

The units work quite well. A standard 120-liter system with a 1.7 m2
collector produces a maximum temperature of 60°C (140°F) during a November
day. The heat storage capability is excellent. At 9:00 a.m. the temperature
of the water was 40°C (104°F) illustrating the ability to store heat from
the previous day.

The transport of the glass plates (190 cm x 88 cm) could pose a
problem. Experimental work on the use of pl stic films to replace the glass
plates should be conducted. New films are available that are especially
resistant to deterioration from the ultraviolet component of sunlight.
Such plastics might be very applicable tor use in solar systems in the
hill regions of Nepal.

The provision of solar hot water systems at village medical posts and
schools would be appropriate for RCUP support. Some cottage industries
would benefit from hot water availability. For example, hot water could
be used to wash textiles woven from cotton or wool, to prepare dyes, and
even to launder clothes, thus prolonging their 1ife.

B. Solar Crop Dryers. Some work is underway at the Center for Applied

Science and Technology and at other sites (e.g., Jumla's Horticulture
Station) on the use of solar crop dryers to produce dried fruits and
vegetables. The initial results have been promising but few real field

tests have been conducted.
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Nepal would benefit from an indigenous dried-food industry. HMG/N
is interested in developing the horticultural potential of the hills and
has reported that "production from fruit cultivation per unit area of land
is quite a lot higher than that of cereal grain production. Mango,
bananas, and papaya are reported to produce 30-40 metric tons per ha. Apples,
pears, and mandarins are reported to produce 25-30 metric tons per ha. The
national average for fruit production is about 6.5-7 metric tons per ha,
whereas the cereal grains under an excellent cropping system and management
will produce about 10-12 metric tons per ha. The national average is
3-3.5 per ha." (3)

About 26 research stations and farms in different development and
ecological regions supply technical information and support new plantations.
Horticulture is seen as a source of cash, a vehicle for regional integration,
as an instrument to fight erosion, and as a way to create new employment
opportunities (e.g., making jam, jelly, concentrate, juice, and dehydrated
preducts).

One of the major difficulties is the perishable nature of the product.
Transportation is difficult, storage facilities nonexistent or inadequate.
One approach would be to dry the products. The dried fruit can be stored
for later use or sale.

The RCUP will support expansions of the experimental work on solar
drying of both fruits and vegetables and of efforts to dry seed for more
effective storage. The use of low-cost plastic films should be thoroughly
consi c¢ered for such work., Field tests of appropriate units should be
included in RCUP efforts to expand agricultural and horticultural production.
The local manufacture of workable units, requiring local carpentry skills,
wood and either glass plates or preferably plastic film, e¢ould provide
employment opportunities.

C. Space Heating. As noted in the introduction, Nepalese hill dwellers

take a very energy-efficient approach to keeping warm in winter: Rather
than attempting to heat a whole house or even a room, a fire is used to
warm the people who sit next to it. Even so, this use of firewood accounts
for a substantial fraction of wood burned in the hills above 7,000 feet

elevation. Innovative approaches to design and construction could introduce
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space heating and reduce the amount of firewood burned for warmth by
making use of the customarily good sunshine during the winter (dry)
season to heat public buildings in the hills.

Tourist lodges are beginning to use solar energy for heating. In
Dzarkot (4%-hour trek from Jomsom), the construction of a locally-owned
lodge is currently nearing completion. This lodge features a simple solar
space heating system designed by an American architect temporarily living
in the area. ~“he system uses glass plates to cover a blackened absorber
surface. The neated air passes into the individual rooms of the lodge.

Local materials are used extensively., The addition of the solar heating
system increased the cost of the lodge by 15 percent. The government has
been impressed by the system and has discussed the possibility of duplicating
it in goverrment buildings in Jumla.

Another example of official interest in the concept is the report
prepared for the World Bank on the energy options for a proposed Bank-funded
tourism project in the Khumbu region (6). The study indicated that solar
heating of lodges appeared to be significantly cheaper than charcoal or
kerosene systems.

The use of solar energy to heat buildings in the hills is in its infaacy.
RCUP will assist in the dissemination of this technology by incorporating it
in buildings that will bhe constructed in its various projects. The solar
approach would be especially appropriate for medical posts, schools (not to
be built by RCUP, but RCUP could contribute to energy support of these
facilities), rural residences of techniclians, training centers, and buildings
housing small industries. Tt would not appear appropriate for individual
homes of the the villagers. Designs will bulld upon local experience--in
particular, the Dzarkot example.

D. Recommendations. The utility, ecase of operation, and low operation

cost associated with solar heating and drying devices recommend their more
extensive use in Nepal's development efforts. RCUP will:
1. Provide solar hot water systems on request at appropriate village
medical posts and schools;
2. TInclude solar hot water systems for those RCUP-funded cottage

industry efforts that require hot water;
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3. Support field tests of solar fruit and vegetable dryers;

4. Incorporate solar drying into its agricultural and horticultural

development efforts; and

5. Incorporate solar heating into the plans for public buildings

that will be constructed with RCUP funds.

Charcoal. Charcoal is in limited use in Nepal. Although traditionally
iron smelting consumed large quantities of this fuel, as wood became more
scarce, this industry died out. Blacksmithy, using iron supplied by the
customers, and metal craft in bronze, brass, and copper still require a
certain amount of charcoal, but expense has made it difficult for these
small industries to continue,

The FAO had some experience with large-scale charcoal production in
the Terai. Although an initial feasibility study indicated that the
charcoal could be produced there and sold in Kathmandu at a price signifi-
cantly below the price for local poor-grade charcoal, the actual production
and transportation costs were higher and the charcoal was not able to achieve
much market penetration in Kathmandu. 1Tue kiln 1is currently not in service.

But the concept of local, small-scale production in the hills deserves
consideration. Since charcoal is much lighter and less bulky than an
equivalent amount of energy in the form of dry firewood (about 40 percent
of the wood's weight and 60 percent of its volume), the possibility exists
to manufacture charcoal in woods more distant than over-exploited local
forests. This would reduce some of the pressure on these forests and
enhance the natural gencration capacity of the forests.

Additionally, a charcoal fire is a more cfficient user of energy than
a wood fire for cooking. Thus less erevgy would be needed to pertorm this
basic task, reducing the pressurc o the {oraeste still more. This statement
assures that the increcasce in cfficiency is sufticiently great to compensate
for the energy lost in converting the wood to charcoal. The FAO reference
uses 70 percent as the conversion efficiency of the wood to charcoal
process., This 1s a high figure that might be approprilate for a modern
high-cfficiency kiln, Simpler kilns would not be expected to attafn this
efficiency however (an estimate would be an efffciency of 30 to 40 percent

for simple techniques).
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When an open fire is used for cooking and for heating, it would not
be appropriate to substitute charcoal for wood. But in those areas and
during those times when heating is not a problem, replacing wood with
charcoal could provide an energy-saving technique. Estimated energy
efficiency of an open wood fire is very low. Values of 5 to 15 percent are
often quoted, with the average being nearer the low end of the range.

The process of manufacturing charcoal could provide local employment
opportunities in collecting fuel wood, operating the kilns, and distributing
and marketing the finished charcoal.

The potential benefits of an increased use of charcoal in Nepal, in
particular small-scale production in the hills, warrant a serious examination
of its feasibility. A determinatiun will be made of the extent of the use
of open fires for cooking alone; the efficiency of this process; the
efficiency, reliability and ease of maintenance of simple kilns using

designs developed elsewhere; and appropriate cost ~onsiderations.

Stoves--Improved Design. The traditional Nepalese '"chulo,” a low

stove built of rocks with a mud plastering, is an improvement over open fires
in terms of efficiency of firewood use. Its efficiency can be increased

still further with the additional advantage of eliminating eye and respiratory
irritation of the smoke by the simple design modifications of the '"smokeless
chulo."

Fuel use efficiency of the smokeless chulo is reported to be about
45 percent. It is constructed primarily from local materials, except for
a couple of picces of sheet tin (cut from a kerosene or biscuit can) used
to cover cook holes not in use and two- to three~foot lengths of four-inch
diameter tin pipe for smoke egress. In the few places in vhich it has been
introduced, it has proven culturally acceptable.

Some questions have been raised reparding impact of adaption of the
smokeless chulo. € "3 the question as to whether sparks might exist along
with the smoke, a danger to thatch roofs and haystacks. TIn the experience
of one Installer of these stoves, thi: has been no problem. In any case,
this potential danger could be reduced by capping this pipe with a screen,
Another potential problem that has been pointed out {4 that the benefits

of curing certain foods In the smoky kitchens would be lost. However,
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this technique is used only be certain castes in certain areas, and a

more efficlent method of smoking foods 1s to use a small smokehouse over

a small, smoldering fire that 1s built expressly for the purpose of
generating smoke. This technology should be offered concurrently with the
smokeless chulo construction project if local people feel it to be an
important issue.

Some investigators have expressed concern that trekkers and travelers
on highly traveled routes are responsible for depletion of forests and
wasting fuel in inefficient open fires in these areas. Tt would be worth-
while to explore this issue with the Panch-vat-level conservation committee
and to investigate the utility of providing chulos under small shelters at
popular stopping places, perhaps even offering firewood for a nominal fee.
One possible problem with this plan is that higher castes may refuse to
use public chulos. Local advisors may be able to solve this potential
difficulty.

Pyroly: is. Pyrolysis is the process of converting organic materials
(e.g., wood chips, sawdust and agricultural wastes) to more convenient
combustible materials (charcoal, oil and combustible gas) fn a high-temperature,
oxygen-depleted environment., The utility of pyrolysis in Nepal is probably
limited to the manufacture of wood charcoal. The relative inefficiency of
this process (about 70 percent for modern high efficiceney methods) 1s due
to the loss of the potentfal oil and gas products. However, charcoal still
represents a more efficfent use of firewood than burning the wood directly.
AID might find suitable opportunities to incorporate more sophisticated
pyrolytic conversion into some of fts future development efforts in Nepal,

Photovoltaics (Solar Cells), Photovoltaic devices convert sunlight

into clectricity. Simple to use, ruggped and reliable, they are ideally
sulted for many applications. An example, especlaltly appropriate for RCUP,
is an application where clectriclty s eusential but the site Is so remote
that the difficultics or costs of conventional generatfon techniques are

very great, When diesel generation fs used, this might be caused by problems
with the availability or cost of dlesel fuel or malntenance difficulties,

The general transportation situation of Nepal would make the country a

prime candidate for cxtensive use of photovoltale devices,
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The cost of such devices are currently quite high ($15/watt), but the
US Department of Energy has a program to reduce this cost to $0.50/watt
by 1985. At this price the technology will be competitive with electricity
from national grid systems such as in the US and elscwhere.

Even at today's high price, the use of photovoltaics is cost-effective
for selected applications. An attractive one is to power communications
systems. Radio tranceivers require 10 to 200 watts of power. This
results in a power-system cost between $150 and $3000.

At least one site in Nepal already uses a volar cell power system,
the Horticulture Station in Marpha. FAO has been installing solar cell
units with radio communications. Other remote locations where radio
communications are available (e.g., airports) use dliesel generators,
sometimes having a spare generator available for when the first breaks down,
A Khumbu Region Tourism Development Project, under conslideration by the
World Bank, would install solar cell systems to powe ¢ radio communications
at six locations with an average power system cost of $700 (present costs
that will be reduced as the technology development programs proceed) (6},

The RCUP will fnvestigate the desirability of incorporating solar cell
power sources In two communications systems to enhance communications
between Kathmandu and the district centers in project arcas,

Wind Power. The government of Nepal and local Investigators are
interested in exploiting those alternative energy sources that would have
wide applicability In the country. In particular, cmphasis has been placed
on biogas, hydropower and solar heating and drying. Wind power also
deserves conslideration.

A main difficulty in determining the utility of wind power Is the sparse
amount of data avallable on wind velocities., Since the power of a wind
machine depends theoretically on the cube of the wind velocity (foe., doubling
the wind velocfty will increase the power available by a factor of 8), very
accurate data s nceded If the machine {4 to be properly sized for the job
to he done,

Existing data gathered at the several alrfields and other facilfitlens
scattered through the countryside can be used to determine the wind regime

for those sites.  But the results cannot be relfably applied to other
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Plan's development budget is in this sector), followed by agricultural
production.

2. HMG/N and most bilateral and multilateral donors direct their
limited development funds to sectors and projects that do not directly
impact upon energy problems.

3. There is a lack of appropriate systems to reach and educate the
rural population in order to gain thelr acceptance, support, and participation
to overcome energy problems.

4. Nepal suffers from an acute shortage of trained personnel (both
private and public sectors) and the lack of a developed institutional
structure coupled with inadequate administrative capabilities to focus
on energy concerns.

5. There is a limited number of construction contractors, engineers
and suppliers to handle construction activities which relate to energy
projects.

6. Nepal has an Inadequate transport system to effectively deliver

goods and services used to develop and support energy-related projects,

Recommended Actions To Overcome Barr.ers

It {s Impossible for RCUP to address all problems assoclated with energy
developm:nt In Nepal. However, as RCUP {s directed to helping the rural
population hoth dirnctlf and by asslsting’ in the %vvvlopmvnt of an Infrastruc-
ture to support these beneficlaries, the project can act as a catalyst by
setting v;ump]on as to how to avold destruction of the resource base,: yet
obtain higher sustainable vicld from indlgenous cnergy resources.t

Actlons that can bhe taken to solve the problems nnm overcome the barriers
are: '

. Immediate actions for short-term pavotfs:

a. Fuel wood lotu, a component at the RCUP Forestry Profect,
will make wood more avallable to local people so that they
can lay In o sufticlent stoek to permit proper drylng, thus
fncreaning combust{fon ettt fefencyy

b. RCUP will test fmproved stoves In rural arcas and, {1 succesnful,

engage In extension activities to popularize thelr uuey


http:developm,.nt

C.

e,

£.

g.
h.
1.

j.

k.
1.
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RCUP will study the introduction of micro-hydro and mini-hydro
plants in selected river areas and train a cadre of technicians
to monitor and maintain these units; develop power for irriga-
tion, manufacturing of fertilizer, water supplies and
electricity;

An important component of the RCUP 1s the reforestation programs
using fast growing species of trees to arrest soil erosion

and develop woodlots for rural consumers;

RCUP will introduce natural resource training for district and
national level employees and expand the collection of natural
resource data within the inventory and monitoring component of
The Watershed Management Project;

It will develop alternate fuels such as biomass, biogas, and
windmills;

Seek improvements in the efficiency of traditional power sources;
Integrate policy and procedures for developing woodlots;

Prcvide incentives to encourage private and communal woodlots;
HMG/N could incorporate intensive forest management with local
participation and improve forest extension service;

Construct water impoundments for villages; and

Assist in improving watershed management practices.

Long-term actions for long-run payoffs:

a.

bl

C.

dl
c.
f.

HMG/N could design and construct hydro plants to serve large-scale
irrigation, domestic houschold lighting and energy for rural and
urban industries as well as exporting power to India to earn
foreipgn exchange;

HMG/N could provide flnancing for replanting forest areas;

HMG/N could consider rural eletrificacion for irrigation and
small=-scale agro Industrles and house connections to Improve
quality of 1l1ife;

HMG/N could construct small fertilizer plants in the Terai;
HMG/N contd fmprove watershed management practices;

HMG/N could train and finance a cadre of technicians to manage,
repair and administer enerpy infrastructures (i.e., mini~- and

micro-hydro power plants);
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g. HMG/N could continue seeking capital from international sources
to finance major hydro-design and construction;

h. HMG/N could improve local logistical support to accommodate
construction contractors and suppliers; and

i. HMG/N could continue negotiating with India to develop hydro
plants in Nepal and export power (electricity) to Indian
consumers.

3. Actions appropriate for USAID to assist HMG/N (both under and beyond

the RCUP):

a. USAID should encourage and promote the development of a
Secretarial-level committee within HMG/N focus on energy;

b. USAID should continue to assist HMG/N in establishing and
utilizing present institutions relating to energy (training,
research and development);

c. USAID should continue to promute the expanding resource data
collection in Nepal;

d. USAID should continue to support integrating development
activities contributing to increasing food production using
readily available energy sources;

e. USAID should support accelerating in-country adaptive research;
and

£. USAID should encourage mini- and micro-hydro development.

Table 1 presents the proposed energy program that RCUP will follow
incorporating related activities that support conservation and efficient
utilization of the project areas resources. Thils program provides for
(1) assessment of renewable and non-renewable resources; (2) support for
design and construction of facilities; (3) training of village people to
maintain and repair installed works; and (4) the development of cnergy

conservation guidelines.
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Table 1 Proposed Energy Component Program for RCUP =
Unit of First Five Years Five Second Third 5 {15 Year
Accompli}{Year - 1|Year - 2{Year - 3{Year - 4|Year - 5| Year 5 Year |Year
Program Category shment Total |Total Total Total
A, Stove Improvement Number
1. Kulekhani 10 10 10 10 10 50 50 - 100
2. Gorkha 10 10 10 10 10 50 50 50 150
3. Myagdi 5 10 10 10 10 45 50 75 170
4, Mustang 5 10 10 10 10 45 50 75 170
Total 30 40 40 40 40 190 200 200 590
B, Solar Demonstration
(i) Drying Number
W
1. Kulekhani - 2 - 2 - 4 - - 4 %
2. Gorkha - - 2 - 2 4 - - 4
3. Myagdi - - - 2 2 4 - - 4
4, Mustang - - 2 2 4 8 - - 8
Total - 2 4 6 8 20 - - 20
(1i) Water Heating
1. Kulekhani - 1 2 2 2 7 - - 7
2. Gorkha - - 1 2 6 9 - - 9
3. Myagdi - 1 2 4 8 15 - - 17
4, Mustang - 1 1 4 8 14 - - 16
Total - 3 6 12 24 45 - - 49




(Contd. of Table 1)

Unit of First Five Years Five Second 5|Third 5
Accompli/ Year Year Year 15 Year
Program Category shment Year - 1l]Year - 2|Year - 3|Year - 4]Year - 5] Total Total Total Total
C. Biogas Installation Units
1. Kulekhani 2 8 8 10 10 38 40 40 118
2. Gorkha 4 8 8 10 10 40 40 40 120
3. Myagdi 2 4 4 S S 20 40 40 100
4, Mustang 2 - - - - 2 - - 2
Total 10 20 20 25 25 100 120 i20 340
D, Micro-Hydro Units
(1) Installations Numbers
1. Kulekhani - - - - - - - - - %
2. Gorkha - Survey Design 1 - 1 2 2 5
3. Myagdi Survey Design 1 - - 1 2 2 5
4, Mustang - - Survey | Design 2 2 1 2 5
Total - - 1 1 2 4 5 6 15
(ii) Maintenance Number
1. Kulekhani - - - - - - - - -
2. Gorkha - - - 1 Continue 1 3 5 5
3. Myagdi - - Continue Continue 1 3 5 5
4, Mustang - - - - - - 3 5 5
Total - - 1 1 - 2 9 15 15




(Contd. of Table 1)

Unit of First Five Years Five Second 5|Third 5
Accompli; Year Year Year 15 Year
Program Category shment |Year - 1]lYear - 2]|Year - 3|Year - 4|Year - 5| Total Total Total Total
E. Bridges Number
(1) Foot - 10 Meter Wood
1. Kulekhani - - - - - - - - -
2. Gorkha - - - - - - - - -
3. Myagdi - - 4 2 2 8
4. Mustang - - 1 1 3 3 7
Total - 2 1 1 1 5 5 5 15
(11i) Suspension Number
1. Kulekhani - - - - - - - - -
2. Gorkha Survey Design 1 1 - 2 2 1 5
3. Mustang Survey | Design 1 - - 1 1 2 4
4, Myagdi Survey | Design 1 1 - 2 2 2 6 L
o
Total - - 3 2 - 5 5 5 15
F. Multi-Purpose Impoundment
1. Gorkha Number Survey Design 1 - - 1 - ‘ - 1

1/ Refer to the Program Guide for RCUP output for input to energy program from following categories.

(a) Inventory and monitoring (basic resource surveys).

(b) Watershed Management {climatological and hydrologic stations, wind mill

(c) Forest Management (demonstration sawmills and charcoal).

s and groundwater test drilling).



Table

Propoged Energy Capjts] Cost in Thoussnd Rupegs for Resource Conservstiopn snd Utiligzation Project

Piret Pive Ygars First Five Second Five | Third Five 15 Years
Program Unit Coste| Year - 1 Yesr - 2 Year - 3 Year - & Year - 5 Years Total Years Total | Yesrs Total Total
Category Ry, NRs 1 F,E.{ NRs r.E,] NRs, F. K, NRa, F.R, NRs , F.E, Nis, F.E, NRg, r.K, NRs, F.E, 1 WRg, 1 P.K,
A, Stove
Isprove-
ment 150/untt |
1.Kulehhani 1.5 | N.5 1.5 I 0.5 I 1.5 0.5 1.5 0.5 1.5 0.5 7.5 2.5 7.5 2.5 - - 15.0 5.0
2.Gorkha 1.5 | 0.5 1.5 1 n.2S 1.5 2.5 1.5 0.5 1.5 0.5 7.5 2.5 7.5 2.5 7.5 2.5 22.5 7.5
3. Myagdi .75] 0.25] 1.5 1] 0.5 1.5 0. 1.5 0.5 1.5 0.5 6.75 2.25 7.5 2.5 7.5 2.5 21.75] 17.25
&.Mustang 151 0,2>1 1,5 10,35 1,5 0,3 1,3 0,5 1,3 0,3 6,75 2,23 1.3 2,3 1.3 2,5 1 21,25) 1.23
Sub-Total 4£.%50] 1.5 6.0 | 2.0 6.0 2,0 6.0 2.0 6.0 2.0 | 28.5 9.5 30.0 10.0 | 22.5 7.5 81.00] 27.0
8.Solsar De-
monstra-
tion 1000/unit
1)Cocking
1.Xulekhsai - 2.0} 1.0 - - 2.0 1.0 - - 4.0 2.0 - - - - 4.0 2,0
2.Gorkhas - - - - 2.0 1.0 - - 2.0 1.0 4.0 2,0 - - - - 4,0 2.0
I Mysgdi - - - - - 2.0 1.0 2.0 1.0 4.0 2.0 - - - - 4.0 2.0
&.Mustang - - - - 2,0 1,0 2,0 1,0 4,0 2,0 8,0 4,0 - - - __ 9,01 &,0
Sub-Total - - 2,01 1.0 4.0 2,0 6.0 3.0 8.0 4.0 } 20.0 10,0 - - - - 20.0 | 10.0
1i)Vater
Resting [10,000/unt -
l.Kulekbani - - 10.0 | 5.0 | 20,0 10. 20.0 10,0 | 20.0 | 10,0 | 70.0 35.0 - - - - 60.0 | 30.0
2.Cotkhs - - - - 10.5 5. 20.0 10,0 | 60.0 | 30.0 | 0.0 45.0 - - - - 90.0 | 45.0
3. Myagdt - - 10.0 5.0 20.0 10. 40.0 20.0 80.0 40.0 |[150.0 75.0 - - - 150.0 75.0
&.Musteng - - 10,0 5,0 10,0 S, 40,0 20.0 80,0 40,0 1140.0 70,0 - - - 140,0 70,0
Sub-Total - - 10,0 |15.0 60.5 30. 120.0 60,0 }240.0 ]120.0 }450.0 225.0 - - - - 440.0 }220.0
C.Blogas
1) Instslle-
tion 7000/wmit
1.Kulekhant 14,0} 7.0 | 56.0 | 28.0] 56.0 28.0 | 70.0 35.0 | 70.0 | 35.0 J266.0 | 1331.0 280.0 | 140.0] 280.0 | 140.0] 826.0 | &413.0
2.Corkha 28,0 |14.0 | 56.0 | 28.0] 56.0 28.0 | 70.0 35.0 | 70.0 | 35.0 |280.0 | 140.0 280.0 | 140.0} 280.0 | 140.,0] 840.0 | 420.0
3. Myagdl 14.0 7.0 | 28,0 14.0] 28.0 14,0 | 35.0 17.5 35.0 | 17.5]140.0 70.0 280.0 | 140.0} 280.0 | 140,0f 700.0 | 1350.0
&.Mustang 14.0 §{ 7.0 - - - - - - - - 14,0 1,0 - - - - 14.0 1.0
Sub-Total 70,0 PS.0 | 140.0 | 70.0¢ 140.0 70.0 ] 175.0 87.5 {175.0] 87.5}) 700.0 | 1350.0 840.0 | 420.0] 840.0 | 420.0 2380.0 | 1190.0
11)Research(}igh Aluufe) - - 300.0 | 150.0] 300.0 }150.0 | 300.0 150.0 | 300.0 | 150.0|1200.0 | 600.0 - - - - 1200.0 | 600.0

1



(Contd. of Table 2)

Pirst Five Years First Five Second Five Thizd Five 15 Years

Program Cost Costs|_ Year - 1 Yesr - 2 Yesr - 3 Year - & Year - 5 Years Total Years Total | Years Total Total
—_C_.leﬁ“ Re, LY r,.E,.| Nis, r.g, NRs, F.E, NRks, F. K, NRs , F.E, "._!L_ ’l.' NRy, ',_!J NRs, 'L!. NRs, ’,..
D.Micro-Rydrg-

units
1) instslls-

tion 260,000 /1
1.Kulekhant - - - - - - - - - - - - - - - - - -
2,Corthhs - - - - - - 1200.0 |600.0 - - 1200,0} 600.0 |2400.0 |1200.0]2400.0 |1200.0| 6000.0 3000.0
3. Myegdt - - - - 1200.0 |600.0 - - - - 1200.0] 600.0 ]2400.0 |1200.0}2400.0 }1200.0| 6000.0 |3000.0
&, Mustang - - - - - - - - 12400.011200,0]2400,0} 200.0 11200,0 | 600,012400,0 11200.0] 6000.0}11000.0
Sab-Totsl - - - - 1200.0 [600.0 [1200.0 [600.0 [2400.0[1200.0}4800.0) 2400.0 6000.0 |3000,0|7200.0 [3600.0 |18000.0 |{9000.0
11 )Maintensnge
1.Kulekhanl - - - - - - - - - - - - - - - - - -
2.Corkha - - - - - - - 6.0 6.0 90.0 - 180.0 - 276.0 -
3. Nyagit - - - - - 6.0 - 6.0 12.0 90.0 - 180.0 - 282.0 -
4. Mustang - - - - - - - - - - 120,0 - 150,0 - 270.0 -
Sub-Total - - - - - - 6.0 - 12,0 - 18.0 - 300.0 - 510.0 - 828.0 -
E.Bridges
1)foot - 10

setsrs wood %000/bridge
1.Mustang - - - - - - 9.0 - - - 9.0 - 27.0 - 27.0 - 63.0
2.Myagdt - - lis0 - 9.0 - - - 9.0} - 36.0] - 18,0 - 18,0 | - 72.9 -
Sub-Totel - - 18,0 - 9.0 - 9.0 - 9.0 - 45.0 - 45.0 - 45.0 | - 135.0 -
11)Suspensiod 1656000/B31dge
1.Cotkhs 160.0 | so.0171.2 | 85.6 [1490.4 }745.2 }1490.4 745.2 - - 3312.0| 1656.0 |3312.0 [1656.0]|1656.0 | 828.0 8280.0 [4140.0
2.Mustang 80.0} 40.0} 85.6 | £2.8{1490.4 |745.2 - - - - 1656.0| 828.0 |1656.0 | 828.03312.0 |1656.016624.0 3312.0
3. Nyegdt 160,01 80,01171,2 85,6 [1490,4 ]745,2 [1490,4 T465,2 - - 3312,0 } 1656,0 }3312,0 }1656,0}3312,0 1656,0 19936,0 }4968,0

400.0 .0k28.0 |214.0 ka71.2 |2235.6]2980.8 [1490.4 - - 280.0 | 4140.0 |8280.0 }4140.0|82B0.0 {4140.0 24840.0 |12420.0




(Contd. of Table 2)

Firet Five Years First Five Second Five Third Five 15 Years
Program Coet Costs]_Yesr - 1 Year - 2 Year - 3 Year - & Year - 5 Years Totsl Years Total Years Total Totsal
Category Re, Yo, | 7B, ] Vs, | F,E.| NRs, F.E. | NRs, F.E, | NRe, | F,E. | NRs, F.E, _NRg, | F.E. | NRs, ¥7,E, | WRe, r.e,
F.Multipurpoge
1epoundmengs
1. Gorkha 18%00,000/4 900.0}396.2 1000.0 ] 483.6}8200,0 1861.8] 8280.0{1244,0] 100,0| - 184004 3987.0 - - - - 18400.0]3987.6
TN
G.Consultancy 100.0} - 100.0{ - 100.0 - - - - - 300.0 - - - - - 300.0f -
Totsl Projec
Cost N..C.1s 1676.5] 634.7 20260{935.6|146490.2 4951.4113002.813636.9}3250.0|1563.5 4241 411722.10}15495.0}7570.0]16897.5 8167.5]66634,0|27459.6
us $ 123.90]53.3 |170.0878.62]1217.66 £16.08 ]1092.67]305.62}273.11]131.39 287742 985.05] 1302.1]636.1) 1419.98 |586.34 |5599.48 |2307.52
1.Kulekhani 15.5] - 69.5] - 77.5 - 93.5) - 91,51 - 34%7.5 - 287.5 - 280.0 - 915.0f -
2.Cotkha 1089.5} - 1128.7] - [9659.9 - 10881,.9] - 139.5} - R2B9,.5 - 6089.5 - 14523.5 - 33512.5) -
J.Myagdl 176.7% - 228.7| - [2748.9 - 1576.9] - 133.5) - 4860,7! - 6107.5 - |6197.5 - 17165.7%} -
&.Mustang 94.75) - 97.1] - |1503.9 - 52.%]| - 2485.5| - 4£233.7] - 3010.5 - 15896.5 - 13140.7y -
S.Research - - 400.0} - 400.0 - 400.0} - 400,01 - 1600.0 - - - - - 1600.0| -
6 .Consultancy 100.0} - 100.0] - 100.0 - - - - - 300.0 - - - - - 300.0} -
Total Projec
Cost M.C.Rse, 1676.51634.7 |2024.0[935.6 }16490.2 4951 .4 |13002.8]3636.9]13250,01563.5 34241.411722.10|15495.017570.0 16897.5|8167.5|66634,0 |27459.6
u.s. $ 123.90153.34 J170.08 |78.62 |1217.66 16.08 [1092.671305.62(273.11[131.39 2877.43 985.05[1302,10636.1) 1419.96 |686.34 |5599.48 |2307.52

1%}
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Summary

Present irrigation coverage is very dissappointing in the hills of
of three catchments under study, as are the irrigation systems and
practices which do exist. Only about 87 of cultivated
land is currently under some kind of irrigation. Lack of
adequate maintenance and poor construction practices have accelerated
the degradation of 'imited and valuable land resources in these areas.
Therefore it is a very urgent task, on the one hand, to increase land under
irrigation and, on the other hand, to improve cxisting irrigation systems.

Irrigation is essential to sa'cguard agricultural production {iu
these areas from unfavorable weather conditions in order to make them
self-suffic.ent in food. From t“e conservation point of view, irrigation
will also prevent cultivation of marginal steep slopes for want of
sufficient production in the areas more su:ted to agriculture. Improvement
of existing canals and water management is equally important to prevent
further soil crosion in these catchments. This will also save considerable
manpower that is currently engaged in repairing diversions and breached
canals.,

About 387 of the land in the Kulekhani arca is cultivated, with only
8% under irrigatfon. The Daraundi catchment contains nearly 397 cultivated
land with irripation coverase of nearly 87, The Kaligandaki
catehment In Mustang contafns only about 3000 ha of cultivated land, 50%
of which is Irrfgated; but, frrigatlon coverage on the Kaligandaki
catchment in the Myapdi district {s again about 87,

A shortapge of professional manpower and skilled labor has been a
miajor constralnt In the (mplementatfon and the quality of design of frripa-
tion schemes.  The rouph terrafn {s cqually challenglng and the lack of a
developed Infrastructure [s another difflealty encountered when one attempts
to applv modern Irripgatfon technology fn these reglons.  So, at the outset,

only simple gravity flow schemes have been fncluded In this stuady.



iv

RCUP plans to construct 19 new irrigation projects and improve
19 existing projects in the three catchments. 577 ha of new land will
be irrigated by the end of the first five years of the RCUP, and 565 ha
will have improved facilities by the end of the fifth year. The following

table summarizes the irrigation activities in three catchments.

SUMMARY ON IRRIGATION COMPONENT

Proposed Improvement
New Schemes Schemes
No. of Area No. of Area
Schemes Irrigable Schemes Irrigated
ha ha
Kulekhani Catchment 2 47 3 55
Daraundi Catchment 6 284 4 135
Upper Kallgandaki 11 246 12 375
Catchment
Total 19 577 19 565

Though the RCUP irrigation coverage of about 27 of cultlivated land
in each catchment {s far behind the national sectoral plan of {rrigating
257 of cultfvated land in 10 vears (1981-1990), {t {s hoped that RCUP will
help toward fulfllling the natlonal plan,  The RCUP frripation component
has been formutated for five vears only, and turther programs arve to be
worked out during the planning of the second tive-vear phase.

The total cost tor fmplementing the Irrigation schemes has been

estimated at Rs. 17,103,000 The cost conslsts of the following components:

Project Construction Cosut Reao 173,007,000
Englneering Cost Rao 1,950,000
Inland Training Coat Rei 150,000
Faulpment e 25000, 000

Total Reiw 17,101,000

B T TR P

The total forelgn currency expenditure {u projected 7,619,000 NRS.,
about 447 of the total cont, The financial outlay In cach catehment 4

an follown:



Kulekhani Catchment Rs. 1,316,000 *
Daraundi Catchment Rs. 4,391,000 *
Kaligandaki Catchment Rs. 7,296,000 *

*The costs are project construction costs only.

Mainly three agencles, The Department of Irrigation, Hydrology and
Meteorology (DIHM), The Local Development Department (LDD) and The Soil
and Water Conservation Department (SWCD) will be involved in implementation.
Six projects will be managed by the irrigaiion Department, 20 schemes by
LDD and 12 schemes by The Soil and Water Conservation Department. Operation
and maintenance will be done by local panchayats.

The modest target of this component of the RCUP does not call for
additional professional manpower in different departments, except in LDD.
The total required manyears of engincers and overseers will be 15 and 27
manyears respectively over the five-year span of the project. Provisions
have been made for training and orientation programs for low level

technicians such as plumbers.





















RAINFALL

PERCENTAGE OF ANNUAL MEAN

40
1 1)
20

10

0.3
0.4
0.3
0.t

0.1

0.0

DEC JAN F:EB MAR APR MAY JUN JULY AUG SEP OCT NOV DEC

SEASONAL OISTRIBUTION OF RAINFALL GORKHA.

40

30

20

10

0.9

0.4

0.3

0.2

0.1




















http:000IN.Rs
http:000IN.Rs
http:O001N.Rs



http:OO0'N.Rs
http:000'N.Rs
http:OOO'N.Rs
















20

ATTACHMENT 1.1.1

COST SUMMARY OF IRRTIGATION COMPONENT

A. Project Construction Cost

Local Currency Foreign Currency

(NRS x 100) (NRS x 1000)
1. Kulekhani Catchment 764.,0 552,0
25 Daraundi Catchment 2546.8 1844,2
3, Kaligandaki Catchment 4231.7 3064.3
Subtotal 7542.5 5460.5
B, Engineering
1, Kulekhani Catchment 197.0
2, Daraund{ Catchment 659.0
3% Kaligandaki Catchment 1094.0
Subtotal 1950.0
Cs Training
1% Inland 150,0
D, Tools/Equipment 400.0 1600,0
Subtotal 550.0 1600.0
Total 10042.5 7060, 5

GRAND TOTAL (NRS x 1000) 17103




2]

ATTACHMENT 2.1.2

FINANCIAL OUTLAY FOR LINE AGENCIES

(Project Construction & Engineering Cost)

Local Seil and Water
Year Irrigation Development Conservation
Department Department Department
lst Year 563.0 1003,0 384.0
2nd Year 1393.0 2027.0 536.0
3rd Year 1430.0 2346.0 525.0
4th Year 526.0 1820,0 850.0
5th Year 408.0 496.0 646.0
Subtotal 4320.0 7692.0 2941.0
Remarks: All engineering costs have been allocated in the

: first vear.

The costs do not include physical contingencies.

























SINMMARY ON IRRIGATION IMPROVEMENT SCHEMES--KALIGANDAKI (MUSTANG)

ATTACHMENT 3.3.7

Estimated
Panchavat Total Source Mimimumn Estimated Cost per
s.No. and Village Irrigable Proposed Discharge Cost ha of Remarks
wWards Area of Source 000'N.Rs. Irrigated
1/sec Area NRS
1 Chhonup [3,%) 26 sva Khola - 145 5576
2 Cnhenaup (53,9) Kimling 50 Sva Khola 150 526 10520
3 Surxhang (3,%) Yara 6 Tase Khola 20 98 16333
8 Lho=anthang Mustang 40 Jyang Dhokpa 117 539 13475
(3,5
5 Lhozanthang Mustang 66 Jvarg Dhokpa 117 708 10727
(1-8)
s) Ghaz=i (1,2,3,%) Chilung 16 Tamang Khola 42 144 9000
7 Gha=i (§,9) Dhaknar 50 Mulumba Khola 42 408 8160
§ Chant Ghilung 6 Chu Kunang/Spring 9 62 10333
G Charang Mathilo Gaon 40 Charang Khola 130 375 9375
10 Crarang (1,2,3) Marang 20 Marang Khola 360 167 8350
11 Surkhang Dhi 10 Dhi Khola 28 183 18300
12 Charang Tallo Gaon 45 Charang Khola 104 271 6022

9¢
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ATTACHMENT 4.1.8

PROJECTS TO BE IMPLEMENTED BY IRRIGATION DEPARTMENT--DARAUNDI

1979-84
Panchayat Area Total
and Village Irrigable Cost
(Wards) (ha) 000'N.Rs.
2nd Year
1 Harmi Mallatar 100 B35
*
2 Choprak Chorkatetar 50 558
Subtotal 150 1393
3rd Year
1 Dhuwakot Besi Phant 74 722
4th Year
No program foreseen further. -- -
GRAND TOTAL 224 2115

*
improvment scheme.

Note: No schemes foreseen in Kulekhani Catchment under Irrigaticn
Department.
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ATTACHMENT 4.2.9

PROJECTS TO BE IMPLEMENTED BY IRRIGATION DEPARTMENT--KALIGANDAKI

1979-84
Panchayat Area Total
and Village Irrigable Cost
(Wards) (ha) 000'N.Rs.
2nd Year
No projects in the Catchment
3rd Year
*
1 Lhomanthang Mustang 66 708
4th Year
*
2 Chhonup Kimling 50 526
5th Year
*
3 Ghami Dhakmar 50 408
GRAND TOTAL 166 1642

*
All projects are exlisting irrigation systems which need attention, and
the costs estimated are improvement costs.
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ATTACHMENT 5.1.10

PROJECTS TO BE IMPLEMENTED BY LCCAL DEVELOPMENT DEPARTMENT--KULEKHANT

Panchavat Area Total
and Village Irrigable Cost
(Wards) ha 000'N.Rs.
2nd Year
*
1 Tistung Thahachok 19 228
Thahachok
2 Sineri Silikot 7 95
*
3 Bhimphedi Suping 6 100
Subtotal 423
3rd Year
1 TIpa-ukhubari Ipa-ukhubari 40 563
Subtotal 563
4th Year

No schemes.

5th Year
1 Palung Palung 30 330

Subtotal 1316

*
These schemes are existing schemes 1n operation which neced specific
improvements, and the costs shown are the costs of improvements of
these schemes.,
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ATTACHMENT 5.2.11

PROJECTS TO BE IMPLEMENTED BY LOCAL DEVELOPMENT DEPARTMENT--DARAUNDI

1979-84
Panchayat Area Total
and Village Irrigable Cost
Wards ha 000'N.Rs.
2nd Year
1 Barpak Barpak 30 420
Subtotal 420
2 Muchhok Tar Upland Village 30 461
Subtotal 461
3rd Year
1 Jaubari Bhansar 40 643
2 Deurali Karamsinghkhet 10 179
Subtotal 822
hth Year

No schemes.

GRAND TOTAL 1703
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ATTACHMENT 5.3.12

PROJECTS TO BE IMPLEMENTED BY LOCAL DEVELOPMENT DEPARTMENT--KALIGANDAKI

1979-84
Panchavat Area Total
and Village Irrigable Cost
wards ha 000'N.Rs.
2nd Year
1 Kagbeni Santak, Thakan 15 313
2 Ghatan Mulbari 45 503
(Marsi Khet)
(Exlekhet)
3 Marpha Mugophant 20 368
Subtotal 80 1184
3rd Year
1 Kowang Fhangiphant 40 619
2 Lete Siran Ghara 22 376
J Kunjo Kunjo 10 202
4 Tukchhe Thillng 8 125
Subtotal 80 1322
4th Year
1 Doba Bhurung Tatopani 10 162
2  Chusang, Chafle 30 569
3 Beg Khola Kaphal Danda 30 267
Bep Gaon
Subtotal 70 998
"th Year
1 Baraha Marchyangy 16 166
Subtotal 16 166

T S T S W e e

GRAND TOTAL 20 3670
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ATTACHMENT 6.1.13

PROJECTS TO BE [MPLEMENTED BY
SOIL AND WATER CONSERVATTION DEPARTMENT--DARAUNDI

1979-84
Panchayat Area Total
and Village Irrigable Cost
Wards ha 000'N.Rs,
2nd Ycear
*
1 Amppipal Simpant 15 78
*
2 Simjung Jhyawa 40 213
Cubtotal 55 291
Jrd Year
*
1 Muchhok Bank of Daraundi 30 282
_-{0_'[“ Year
No program forescen further In catchment by D.S.W.C,
GRAND TOTAL 85 573

*
All schemes are Improvement schemesi,
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ATTACHMENT 6.2.14

PROJECTS TO BE TMPLEMENTED BY
SOIL AND WATER CONSERVATTON DEPARTMENT--UPPER KALIGANDAKI

1979-84
Panchayats Area Total
and Village Irrigable Cost
Wards ha 000'N.Rs.
2nd Year
k
1 Surkhang Dhi 10 183
X
2 Ghamt Ghilung 6 02
Subtotal 16 245
Jrd Year
*
1 Surkhang Yara 6 98
2" cnt
vhonup .
(3,4) 26 145
Subtotal 32 243
4th Year
*
1 Lhomanthang 40 539
(9)
*
2 Ghamt Ghilung 16 144
*
3 cCharang Marang 20 167
Subtotal 76 850
5th Year
*
1 Charang Mathillo Caon 40 375
*
2 Charang Tallo Gaon 49 271
Subtotal 8% 646
GRAND TOTAL 209 1984

*
All projectn are exinting schemes and the conts shown are {mprovement
conts,
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APPENDIX H

WATER SUPPLY COMPONENT

Praopared by: APROSC
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rural hill population by the end of the 6th plan period, and to 44 percent of this
population by the end of the 7th plan period. However, the RCUP water supply con-
struction program does not plan to cover the same percentage of population as set
in the government's ten year program. Rather a total of 18.2 percent of the
population in Kulekhani, 31.1 percent in Daraundi and 28.3 percent in Kaligandaki
will be covered by RCUP water supply schemes in the first 5 years. The total
population coverage at the end of a 10 year RCUP program will be 89.5 percent in
Kulekhani, 37.9 percent in Daraundi and 29.1 percent in Kaligandaki.

Althougt the government's target population for the 7th 5-year plan is de-~
termined, the actual number of schemes to be undertaken is not yet known. More-
over, the number of water schemes so far identified will not be enough to meet
the target of the 7th plan. As for the schemes envisaged under RCUP, once the
first 5 year targets have been met, the remaining schemes will be immediately
undertaken.

The total cost for implementing the proposed RCUP schemes is estimated at

Rs. 1,46,10,600/- and is broken down as follows:

Project construction cost Rs. 124,70,600.00

Engineering cost Rs. 10,40,000.00

Inland training cost Rs. 1,00,000.00

The catchment area wise allocation is:

Kulekhani Rs. 16,63,200.00

Daraundi Rs. 93,26,500.00 and

Kaligandaki Rs. 26,20,900.00 (excluding the tools and

cquipment cost).

The outlay in each five year is:

lst 5 year Rs. 1,07,48,500,.00 and

2nd 5 year Rs. 28,62,100.00, out of which

Rs., 42,91,400.00 and Rs. 15,52,800.00 will be required In foreign currency

for the two respective flve-year periods.

Both the Department of Water Supply and Sewerage (WSSD) and the Local Develop-
ment Department (LDD) will be responsible for Implementing the rural water supply
schemes under the RCU Project.  The Department of Water Supply and Sewerage (under
the Ministry of Water, Power and Irripation) will be fmplementing a total of 12
schemes that each cover arcas with more than 1500 people.  The remalning 70
gehemes, cach coverlng a populatfon of less than 1500, will be Implemented by the
lLocal Development vnder the Minfstry of Home and Panchayat,  Local panchayats will

he made responstble for the maintenanee of the schemes.,


http:15,52,800.00
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Since the scale and the extent of the present program fits into the national
program, a separate provision for professional and sub-professional person power
is not needed. The required person years of engineers and overseers will be 38
and 98 respectively, which will be supplemented from the departmental cadre.
Provision f r in-service training to departmental technicians has been made in
the RCUP program. To install and maintain the RCUP schemes provision for training

in plumbing will also be made.

I. Introduction

Adequate, safe and reasonably accessible water is a pressing need of
the rural population in the project areas. Each year, a growing population
combined with depleting water resources is making the availability of drink-
ing water an increasing problem. The shortage of potable drinking water,
in turn, is contributing to the continual degradation and depletion of other
resources.

A piped water supply conveying water from a distantly located source
and distributing it through conveniently located public taps would greatly
save each family a considerable number of work hours per day. A piped watc -+
supply is also a necessary condition for improved rural health. It is easy
to sece the contribution of a piped water supply, providing adeqi ate and
relatively safe wuater for domestic cleaning and consumption, will consid-
erably save time lost from work due to illness in a villagers' productive
lifetime.

Most villagers in the project areas are forced to meet their water needs
for human and livestock consumption directly from natural water sources.
This practice both contaminates and degrades the water sources. In addition,
due to the distance of the water sources, stall watering and, bv extension,
feeding of livestock is discouraged, resulting in a pattern of haphazard
grazing which in turn, undermraes land and soil preservation.

It is partly because of the integral relation between drinking water
supplies and land/soil conservation that a water supply component has been
incorporated in the RCU program. In the present study, an attempt was made
to determine: (1) What proportion of the population in the project arcas is
presently benefitted by a piped supply? (2) What [s the population per-
centage to be covered by any schemes presently under construction?  (3) How
much of the population could be covered by a water system that uses the

simple principle of gravity? (4) What would be the actual benefits of improved
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water supplies?
This report does not contain a detailed description of the individual
water schemes identified during field work. Any concerned agency or other

1/

interested individuals is advised te go through inventory and design forms.

Field Methnd

The proposed schemes reflect community demand as assessed by technlicians
during their field visits to the panchayats in the project areas. Besides
collection of information on existing water supplies in the panchayats, a
preliminary survey of each area was conducted. This preiimipn.ry survey
coverud data on current supply area, water demand, and an estimation of
source discharge. Except in some rare cases, the source and supply area for
the new water projects was suggested by community members.

Each visiting team consisted of two civil overseers. Each team visited
5 to 6 panchayats in each of the project areas. In geuneral the survey and
other fieldwork in each panchayat lasted for 2 to 3 days. The fieldwork
was supervised by an experienced sanitary engineer. Prior to field visits
the field te~hnicians were given an orientation course on the objectives of
the study, theoretical background of the subject matter, and practical tech-
niques of investigation and surveying.

Fieldwork first began in the Kulekhani catchment area (January 1979),
then in Daraundi (March-April) and finally in Kaligandaki (May-June). At
the time of the survey, the water source yield in Kulekhani was at “~he be-
ginning of depletion and in Daraundi it was about to reach its minimum level.
In the southern Kaligandaki catchment area, the water source vield was at
its minimum whereas the northern part of the catchment area, it was at high
flow due to melting snow from higher altitudes. These conditions were, of
course, consldered 11 evaluating source potentials.

A number of potential water schemes had already been surveyed by other
agencies. An attempt was nade to ldentify these schemes from the concerned
ageacles, but the list remained incomplete. But hevever a well documented
report was made avallable by any of the apencfes, these planned water schemes
were included In the RCUP list of water projects to be constructed.

Existing Water Supply Sltuation

Most of the existing water used by villagers in the project arecas comes

These {nventory and design forms will be made avallable to the {mplementing
line agencles,



from open streams and channel courses, seepage wells and springs. The popu-~
lation reached by piped water facilities is minimal, with the highest cover-
age of 14.47 in the Kaligandakl catchment.

There are three factors that individually and collectively make the
rural water supply problem acute: (1) Low quality of source water (2) Low
quantity of flow (3) Inconvenient location of the sources. The association
of the first factor with health problems cannot be overemphasized. But the
latter two factors serve to restrict water use to bare essentials--i.e., to
drinking and cooking. Thus very little water is left for household hygiene.
This problem becomes more acute during the dry period when most of the
sources either d~y up or their flow is minimal.

The following table summarizes the existing situation in the project
areas based on the projected population of 1979. (For panchayat-wise details

see Attachment 1.1.1, 1.2.2. & 1.3.3..

Table 1

Population Covered by Piped Water Supply

Total
Catchment Population Percent Population Covered
1. Kulekhani 37,791 9.3% 3,506
2. Daraundi?/ 1,32,009 b4 5,824
3. Kaligandaki®/ 54,249 14.4% 7,819

As the above table shows, the highest population coverage is In the more
remote Kaligandaki catchment. Probable reasons for this are (1) that a number
of schemes in necarby villapes, enroute in the busy Pokhara-Jomsom tourlst
trek, have been Implemented through foreipn ald and private apencles.  (2) The
annual povernment prants to dlstricts are mostly diversed to rural water supply.
Since cqual prants are plven to cach district irrespective of population slze,

arecas of low population, such as Mastang District (upper Kalligandaki), have a

2/ The percentage populatfon coverape shown diftfers from the fipgure fn the Table
for Exlsting Situation (At 1.1.1, 1.2.2 & 1.3.3). Complete data on some of
the panchayats not belng avaflable, [t has been agsumed that the mlysing
panchayats do not have a plped supply.



higher percentage of population covered by water systems. (3) That the
government agencles, too, are giving development priority to these remote
areas.

Kulekhani, the next highest area of piped water population coverage,
is favoured by its proximity to Kathmandu. Daraundi catchment, with the
lowest coverage, 1is deprived of any of the development benefits of the
other two areas.

Strategies for Project Implementation

As already indicated, the RCUP strategy to implement piped water would
be to channel the best available water source to more convenient access
points in the rural community. Provision of indoor supplies has been dis-
carded since the installation and maintenance operations would be both
complicated and costly. Similarly, no chemical treatment of the water 1is
proposed. Even the simplest treatment (Chlorination) would not bring health
benefits until other community living conditions and health practices im-
prove.

The water system design and construction s to be as simple .nd as
durable as possible. Highest preference will be given to the use of locally
available material and labor. Many schemes can be supplied that only use
gravity and require no other energy. Implementation of schemes requiring
mechanical power is to be delayed until a suitable technological infrastruc-
ture prevails., Simple water-1lifting devices, such as the hydraulic ram in-
stalled in many rural Nepalese communities, have proven to bhe short-lived
because of the lack of available skilled mechanics.

At present, while a large part of the population In the project area
still suffers the problem of water accessibility, 1t Is proposed to extend
minimal services to more and more people Instead of focusing Investment In
a few high quality schemes,  This tatter approach would be nefther adaptive
to the rural environment nor to the ecconomice condition of the country.

Proposed Populatfion Coverage

His Mafesty's Government has recently approved a ten-year (1980-90)
plan for the provigsion of drinking water in Nepal.  The ten year duration
covers the 6th and 7th S-year national plans. According to this plan,
extsting piped water supply coverape witl be [mproved from 10 percent (1980)
to 20 percent and 447 at the cend of the Oth and 7th pltan perliods respectlively.
Accordingly the number of projects to be fmplemented durfag the forthecoming

Oth plan s preactermined (see Table )0 This plan has been an Important



guideline in setting targets for the present project. (See "Implementation
Program'.)

The implementation of the RCU water supply schemes will improve the
population coverage in the selected areas, exceeding the national target
set for the first 5 years, but will be short of the target envisaged for
the second 5 years of the ten year national plan. Most of the schemes icen-
tified during field work will be implementad during the first 5 years, and
only a few schemes will have to be implemented during the second 5 years.
But additional schemes may be required as demand increases following changes
in community awareness of the benefits of an improved water supply. Accord-
ingly, the project may need revision and extension in the later phases.

The following paragraphs briefly summarize the planned increase in
population coverage in each of the project areas. Accompanying tables show
the existing population coverage, the proposed coverage and the total cover-
age at the end of 1979, 1984 and 1989.

The latter part of the report contains tables (See attachment 2.1.4,
2.2.5, and 2.3.6) giving the panchayat-wise population coverage based on the
projected population of 1979. T.e population projections are based on the
annual growth rates adopted by WSSD (See Section 14). It was difficult to
estimate the population that might be covered by schemes that are already
planned for local implementation and so these estimations are excluded from
the tables.

5.1 Kulekhani Catchment

At the end of 1979, 10.3 percent of the Kulekhani population would
be benefitted from piped water from existing facilities as well as from
schemns under construction. During the first 5 years, the RCU Project
will benefit 17.9 percent of this population, thus the cumulative pop-
ulation benefitted at the end of 1984 will be 28.27. An additional
population coverage of 1.3 percent during the second 5-year period would

thien make the total coverage of 29.5 percent at the end of 1989,
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Table 2.1

POPULATION BENEFITTED IN KULEKHANI CATCHMENT

Benefitted from Benefitted from Total benefitted
Total current coverage new schemes at the end
Year | Population | Population 7 Population 7 Population 7
1979 37791 3506 9.3 369 1.0 3875 10.3
1984 42757 4373 10.3 7674 17.9 12046 28.2
1989 48376 13630 28.2 616 1.3 14246 29.5
5.2 Daraundi Catchment
In Daraundi catchment, 16.1 percent of the population will be
covered during the first 5-year period in addition to the coverage of
15.0 percent which it wiil obtain at the beginning of the project.
The total coverage will be 31.1 percent at the end of 1984. Next, an
additional 6.8 percent of the population is proposed to be covered
during the next 5 years and total coverage at the end of 10 years will
be 37.9 percent.
Table 2.2
POPULATION BENEFITTED IN DARAUNDI CATCHMENT
Benefitted from Benefitted from Total benefitted
Total current coverage new schemes at the end
Year jPopulation | Population 7 Population 7, Population 7
1979 132009 5824 4.4 13971 10.6 19795 15.0
1984 145738 21854 15.0 23427 16.1 45281 31.1
1989 160895 49990 31.1 11041 6.8 61031 37.9
5.3 Kaligandaki Catchment

At the beginning of the RCUP project, 15.6 percent of the popula-
tion will be covered by a piped water supply from existing schemes and
from those currently under construction.  Then, during the first 5
years, the RCUP project will increase this coverage to 28.73 percent.

&

In the next 5 years another .8 percent wlll be added, making a total

of 29.1 percent at the end of the 10-year period,
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Table 2.3

POPULATION BENEFITTED IN KALIGANDAKI CATCHMENT

Benefitted from Benefitted from Total benefitted
Total current coverage new schemes at the end
Year Population Population % Population 7 Population %
1979 54299 7819 14,4 671 1.2 8490 15.6
1984 59946 9373 15.6 7595 12.7 16968 28.3
1989 66180 18733 28.3 533 0.8 19266 29.1

Inplementation Program

The table below shows the number of schemes that His Majesty's Government
plans to construct during the forthcouwing 6th plan period in those districts

covered partially or fully by the 3 catchment areas.

Table 3
No. of Schemes

Catchment District Large Small Total

1. Kulekhani Makwanpur 10 18 28
2, Daraundi Gorkha 10 16 26
3. Kaligandaki Mustang 6 15 21
Myagdi _6 16 22

Total 32 65 97

This table only indicates the number of government schemes to be under-

taken and does not specify the panchayats that will benefit from them. The

panchayats receiving a water supply scheme will be selected on the recommen-
dation of the district panchayats involved.

The nationwide shortage of technical manpower in general and manpower
for construction and maintenance of watcyr supplies in particular has been
a handicap in designing and implementing water supply programs. This situa-

tion 1s likely to prevail during the next few years. Therefore, RCUP has

attempted to keep manpower requirements to a minimum.

iis Majesty's Government plans a "balanced national development' in
all 4 development reglons. But In the water supply scctor, the balanced
development scrategy poes further down to the district level sinece drinking
water Ls a high priority to every district. The number of schemes proposed

under RCUP 1s sulted to the government's plan. The RCU Project has been
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designed to fit within the national strategy of balanced development.

The RCU Project cover portions of 3 districts, with anocher district,
Mustang, fully covered. In all these districts the number of proposed
schemes is proportional to the number of panchayats within the pvoject
boundary and the total number of panchayats in the concerned district.

Altogether 82 RCUP schecmes were planned for construction by the RCUP
survey team: 47 in Daraundi, 15 in Kulekhani and 20 in Kaligandski. Be-
sides the schemes identified and assessed for feasibility during the RCUP
field study, a few schemes identified in the Integrated Rural Development
Project studies and a few surveyed by the Water Supply and Sewerage De-
partment are also incorporated under the RCUP program. In all, the total
number of individual system is 99, For the convenience of construction
very small water systems within one panchayat are grouped together; hence,
the number of schemes (82) is fewer than number of systems (99).

Detailed investigation, survey and design will be undertaken in the
first year, with construction work beginning in subsequent years. The
following table shows the number of large and small scale schemes pro-
posed for construction separately for the two 5 year periods in each of
the catchment areas. Details of the year-wise programs may be found in
a separate Attachment (See. 4.1.7, 4.2.8 & 4.3.9). The tables in this
attachment clearly establishes the first 5 year program in detail with a
vearly breakdown, but the later 5 year program is not broken down by year.
The following table summarizes the program for the first and second five

year periods:

Table 4
TOTAL NO. OF SCHFMES PROPOSED UNDER RCUP

Fir;t 5 years

No. of Schemes

catchment Area District Large Small Total
1. Kulekhani Makawanpur 2 11 13
2. Daraundi Gorkha 7 12 19
3. Kaligandaki Mustang 1 8 9
Myagdi - _8 __8

Total 10 39 49
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Second 5 Years

No. of Schemes

Catchment Area District Large Small Total
1. Kulekhani Makawanpur - 2 2
2. Daraundi Gorkha 2 26 28
3. Kaligandaki Mustan, - - -
Myagdi - _3 _3
Total for 10 years 12 70 82
Priorities

It is the policy of His Majesty's Government to entrust the village and
district panchayats with the responsibility for project fo:mulation and
priority setting. But usually the project formulated and priorities estab-
listed by the communities are not based on objective criteria, unless the
communities already have an existing project available for their appraisal.

The schemcs included here are, therefore, programmed for implementation
in order of their relative merits as determined by objective criteria. The
merits of a scheme are determined according to the following factors:

(1) Hardship (the greater the existing "hardship'" the more likely the scheme),
(2) Cost (per capita and per litre), (3) potential population coverage, and
(4) adequacy of the proposed source.

In evaluating the merits of different schemes, the latter 3 factors were
easy to assess but the "hardship" factor was often difficult to evaluate.
Physical verification of distance and climb involved, discharge and sanitary
situation of water sources in each community were considered too t.me con-
suming to determine with precision. Therefore, a hardship ludgement was
based on the impressions of the individual fleld team members, and the deter-
minations are thus qualitative rather than quantitative.

Particularly in recent years, His Majesty's Government requires "people's
participation" fin most phases of rural development. Generally rural people
are more willing to participate in water supply construction than in other
development projects, as was observed by the field team, Although all pos-
sible efforts were made to be objective in according priority for varfous
schemes, community participation in this process could not be effectively
carrled out, for reasons mentloned earlier. An appropriate step in this
context would be to encourage the community representative:, to agree to the
present project priorities. Any alternate approach should be strictly examined

agalnst the merlt criterfa noted above.
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Investment Needs

The table below gives an estimate of the investment needed in each
catchment basin to accomplish the water supply program as envisaged by RCUP,
The cost is subdivided into the 4 following categories:

(1) Project construction cost: This includes the sum of the direct con-

struction and supervision cost. A preliminary estimate of each scheme
has been made to determine the construction costs.  An additional 15%
of the construction cost iLs allecated for supervision cost.  (See
separate appendix.)

(2) Engincering cost: Provision of consulting fees had been made for

payment to local consultants who will be hired for survev and design
work. ‘ihis will be needed {n the first year ot the RCUP,

(3) Training cost: Provision for local training in Nepal of low lTevel

technictans has been made.  Roupnly, the cost allocation to each catch=
ment areca would be i{n proportion to the number ot schemes implemented,
An overseas tralning cost {s Included in the overall RCUP trafning
program, and [s not part of the investment needs liated here,

(4) Tools and cquipment: A lump sum tor tools, equipment and tranuport
vehlcles has been made, but this cannot be caleulated tor individua
schemes or for the separate catchment arcas.  Expenditure under this

ftem would be fncurred in the flrst vear of the projecet,
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The following table shows the total cost required each year for imple-
menting the proposed program. Foreign exchange required each year is shown
separately and is included in total cost. It is estimated that the foreign
exchange will be 40 percent of the total cost.

1/

Yrar-wise Allocation

1st 6,90,000 12,50,000 20,40,000 8,16,000
2nd 9,58,000 11,37,900 19,95,900 7,98,400
xd 13,41,500 13,42,000 26,83,500 10, 73,400
4th 10,522,900 9,05,600 19,58,500 7,83,400
5th 10,28,700 10,21,900 20,50,600 8,20,200
Sub-Total of

first 5

vear 50,71,100 36.57,400 1,07,28,500 42,91,400
6th vear 9,65,200 6,6 ,400 16,31,600 6,52,600
7th to 10th

year 3,50,100 14,00,400 22,450,500 9,00,200
Sub-Total

2nd vear 13,15, 300 25,66,800 38,82,100 15,52,800
Total 63,896,400  $2,24,200 1,46,10,000  58,44,200

1/ Tn the ahove table the lat year cost Includes eaglneering and
tools/ec Jdpment, and the latter 5 year project construction cost

includes In-country trainlng under DUSS allocation,









12.

17

Table 6
MINIMUM PROFESSIONAL AND SUB-PROFESSIONAL MANPOWER NEEDS
W.S.S.D. L.D.D. Total
Engineer Overseer Engineer Overseer Engineer Overseer

1st - - - - - -
2nd 1 4 4 9 5 13
3rd 3 7 4 10 7 17
4th 2 4 4 10 6 14
5th 2 4 4 10 6 14

Sub-Total 8 19 16 39 24 58
6th 2 4 3 9 5 13
7th to 10th 1 2 8 25 9 27

Sub-Total 3 6 11 34 14 40

Total M/Y 11 25 27 73 38 98

Local Labour Mobilization

The table below shows the total labour to be mobilized in cach catchment
area durlng the entire RCUP construction period. Unskilted labour will be
avalilable within cach of the construction sites whereas skilled labourers
such awu masons, carpenters and blacksmiths would, In many cases, hiave to be
hired from neighboring communitics. Plpe=fitters would vot be readfly avall-
able and should be trafned at the local level (see below). A separate At-
tachment (7.1.15, 7.2.16 & 7.3.17) shows the yearly labour mobfilization in

ecach catchment basin,
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Table 7

LOCAL LABOUR MOBILIZED

LABOR
Catchment Skilled Unskilled Total
Kulekhani 1,520 22,280 23,800
Daraundi 12,520 104,690 117,210
Kaligandaki 2,400 26,440 28,840
Total 16,440 153,410 169,850

Training Needs

(1)

(2)

(3)

Training facilities may be classified into the 3 levels given below:
High Level: In-service training opportunities will be created for the
engineers engaged in RCUP. Short-term courses in resource cons-rvation
and utilization are proposed to make participants familiar with the
problems and able to develop their roles effectively. The number of
engineering personnel to be trained is not yet determined, but a
tentative figure would be about 10 to 12 persons over a period of 5 to
6 years.

Middle Level: The majority of the construction schemes need no pro-

fessional supervision for long periods. WSSD and LDD are presently
conducting condensed courses in rural water supply with a view to
training technicians in this limited field only. Tralnees are drawn
from personnel with lower academic qualifications. Those who complete
this limited course are expected to he adequately trained for fmple-
menting simple water supply schemes, under Hmited professional sur-
veillance. This training falls under the repular activity of the water
supply agencies and hence Is exeluded from the RCUP propgram.

Low Level: Skilled plumbers are scarce in Hepal. Many completed water
schemes work unsatisfactorily or soon cease to work fn the face of the
shortape of this skilled labour., Presently, trafning courses are con=
ducted fn this ficld In a couple of technical Institutes, but most of
the trafnees are absorbed o urban areas.  dradning fn plumbing [4
gpeeiffcally made part of the RCUP program, It s estimated that In
all about 100 plumbers are to be tralned.  Each year the tralneey are
to be drawn from the communitfes scheduled to have a plped water supply

the following year.
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Design Criteria

Preliminary designing of the components of each scheme are based on the
design criteria set by WSSD. Later the same criteria has to be adopted
incorporating occasional changes at the detail design stage. These design

criteria are briefly outlined as follows:

(1) Design periods 15 years
(2) Annual Population Growth Rate
a. Kulekhani 2.5%
b, Daraundi 2.0%
¢. Kaligandaki 2.0%
(3) Water Demand
a. Domestic 45 1l.p.c.d.
b. Non-domestic
(1) Big animals 451/animal/day
(2) Small animals 201/animal/day
(3) Poultry 201/100/birds/day
(4) Health Post Lump
Sum 2500 1/day (Lump sum)
(5) School 10 1/pupil/day

(4) Continuous 24 Hour Supply

The system design is to be based on a continuous 24 hour supply
as far as practicable.

(5) Variation In Rate of Consumption

The distribution pipe size Is to be based on the cumulative flow
of taps, assuming no variation in rate of consumption. The minimum
flow of cach tap should be 14 liters per minute.

(6) Service Reservolr

Storage capacities of following sizes will be provided based on

time taken to supply the design demand.

Supply Time Storage Capacity
18 to 24 hours 1/2 day storage
12 to 18 hours 1/3 day storage
9 to 12 hours 1/4 day storape

(to provide a minfmum of 1/4 day storage whenever needed,)
(7)  location of Public Tap
The number of consumers per tap shall be fn the reglon of 200
personn,  No tap shall be farther than 150 m from the settlement, and

the elimbd fnvolved shall not be more than 50 m,
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Conclusions

(1)

(2)

(3)

(4)

5

Although water supply technology has been highly developed in recent times,
the basic need of rural Nepal can best be met through simple schemes designed
to alleviate the acute shortage of drinking water. A gradual change in
technology and facilities has to be introduced in accordance with changing
socio-economic conditions of the rural community.

The proposed schemes reflect the perceived needs of the local population.
Even further requests for more piped water is expected in time as more and
more people realize the benefits of piped water. Furthermore, increased
government expenditures on rural water supply will also stimulate the demand
for more piped water facllities. Working out a long term plan and program

is difficult and a periodic review and revision will be necessary.

The government policy to make the community (District Panchayat) responsible
for selection and priority rating of water schemes, however appreciable this
may be, will not result in successful water projects unless technical and
economic appraisals of the areas are made. Therefore, the appropriate action
would be to carry out preliminary studies on a large number of schemes in a
given area with local representatives participating in the technical and
economic evaluation of the schemes. The implementation should be undertaken
in accordance with the scheme's technical and economic merits.

Many schemes are likely to be constructed locally prior to RCUP input.
Nevertheless, requests for reinstallation of these schemes may come because
of the unsatisfactory working of the system. To avoid duplication and waste
of resources, the district panchayat is advised not to finance local requests
for any schemes that are already listed in the RCU Prosram.

One reason for poor performance of schemes Installed locally fs the lack of
well defined criteria and service standard. Therefore, a uniform adherence

to one standard should be ensured through the district engineers.



EXISTING WATER SUPPLY SITUATION

RCU Project

KULEKHANT WATERSHED

1/

Attachment 1.1.1

Lipe Water Supply Spring Kuwas Stream & Kulo

Sr# Naze of Panchavat | Population Population VA Populatial % Population| 7% Population % ,Remarks
1. Markhu 2,475 2/ Nil Nil 866 35.0 | 213 6.1 | 1,396 56.4
2. Todke 2,768 2/ Nil Nil 1,407 50.8 Nil Nil 1,361 49.2
3. Sisneri 2,371 Nil Nil 998 42.1 839 35.4 534 22.5
&, Chitlang 8,300 142 1.8 1,730 20.8 2,144 25.91 4,279 51.5
5. Phakhel 1,670 185 11.1 355 21.2 716 42.9 414 24.8
6. Palung 4,800 1,531 31.9 561 11.7 110 2.31 2,598 54.1
7. Lazachaur 1,718 2/ Nil Nil 1,304 75.9 Nil Nil 414 248
8. Ipaukhubari 1,389 Nil Nil 534 38.5 96 6.9 759 54.6
a. Kogte 1,200 Nil Nil 253 21.1 86 7.2 Gol 71.7
10. Sikharkot 5,000 1,648 32.7 Nil Nil 1,376 273 } 1,976 40.0
11. Tistung 6,100 Nil Nil Nil Nil Nil Nil | 6,100 100.0

Total 37,791 3,506 9.3 8,607 20.6 6,340 15.2] 21,173 50.9

Note: 1/ This table is based on Panchayat boundary prior to Falgun 035.

2/ Population is exclusive of the part rehabilated elsewhere by Kulekhani Project.
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RCU PROJECT
DARAUNDI WATERSHED

TirAmYaa cTmite mT AN
Ladvd s s a3 saaUinl L

Attachment 1.2.2

Lipe Water Supplv Spring Kuwas Stream & Khola

Sr. Yame of Panchavat | Population Population| 7 Populatia| % Ponulation % Population % Remarks
1. Shreenath Kot 3,004 Nil Nil 982 32.7 1,229 40.9 793 26.4

2. Manakamana 3,433 - - 2,231 65.0 1,098 32.0 104 63.0

3. Harni 4,456 - - 802 18.0 847 19.0 2,807 -

L. Jaubari 3,581 - - 1,719 48.0 1,362 52.0 - -

5. Ghairung 4,251 - - 4,251 100.0 = - - -

6. Palungtar 5,969 1,325 22.2 1,641 27.5 3,003 50.3 - -

. Ampipal 4,365 279 6.4 3,082 70.6 1,004 23.0 - -
S. Chhoprak 5,804 - - 900 15.5 3,134 54.0 1,770 30.5
8. Raniswara 4,348 - - 3,870 89.0 - - 478 11.0

10. 3hogtani 3,912 - - 3,638 93.0 - - 274 7.0
11. Taklung 4,914 - - 2,309 47.0 2,113 43.0 492 10.0
1z Taple 3,757 - - 1,830 48.7 1,927 51.3 - -

13. Taku 6,167 - - 2,319 37.6 3,571 57.9 277 4.5
1 Saurpani 5,770 - - 1,979 34.3 3,300 57.2 491 8.5
15. Simjung 5,076 - - 1,898 37.4 2,360 46.4 818 16.1

(Continued)

4/



DARAUNDI WATERS

HED

Attachment 1.2.2

Pine Water Supply Spring Kuwas Stream & Khola
Sr.~* Name of Panchavat | Population [Population 7 Populationy % Population| % Population %
16. Deurali 3,197 - - 365 11.4 1,087 34.0 1,745 54.6
17. Dhuwankot 2,512 - - 585 23.3 1,751 69.7 176 7.0
18. Gaikhur 4,036 666 16.5{1,146 28.4 1,481 36.7 743 18.4
1G. Mirkot 3,762 - - 1,255 33.1 1,858 49.0 679 17.9
20 Khoplang 4,562 - - 1,638 35.9 2,523 55.3 401 8.8
2. 3arpak 4,440 2,353 53.0|1,212 27.3 375 19.7 - -
22. Swanra 3,629 - - 936 25.8 1,822 50.2 871 24.0
23. Xhanchok 6,315 272 4.314,401 69.7 1,314 20.8 328 5.2
24, fandrung 4,943 445 9.0)1,073 21.7 3,163 64.0 262 5.3
Total 1,06,233 5,340 50% 146,062 43.47 | 41,322 38. 87 13,509 12. %

Remarks

£e



KALIGANDAKI WATERSHED
EXISTING WATER SUPPLY SITUATION

Attachment 1.3.3

MYAGDI
Total ipe Watersuypply Spring Kuwas Khala & Knlo
Nane of Panchavat |Popylation | Population! Z gpulatio A Population{ 7 !Population % | Remarks
Piple 3,157 - - 2,947 93.30 - - 210 6.70
Darniva 3,325 - - 1,778 {44.50 - - 1,847 55.6(
Jheen 2,827 - - 1,100 {38.90 627 2220 1,100 38.90
Ghatang 2,842 - - 2,842 100 - - - -
Doba 2,010 893 44.40 - - - - - -
baraha 2,591 - - 345 13.30 863 33.30 1,383 53.40
Beg Khola 1,953 558 28.60 1,209 61.90 - - 187 9.60
Rakhu Bhagbati 3,157 - - 2,683 85.00 - - 474 15.00
Dana 2,624 - - - - 875 83.40 1,749 h6.70
Sikha 4,733 1,200 2.40] 1,766 37.30 - - 1,766 37.30
1 Histan Mandale 2,572 1,700 66.00 290 11.30 - - 582 22.60
1 Ramche 3,321 800 24.10 168 50.60 - - 870 P5.30
Sub-Total 35,112 5,151 14.7 | 16,341 |46.50 2,365 6.7 11,255 2.0

(Continued)
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MUSTANG

Attachment 1.3.3

Total Pipe Water Supply Spring Kuwas Khola & Kula
Sr. Name of Panchavat | Population | Population! % opulatio % Population} % |population % Remarks
1. Chhusang 1,170 71 6.10] 229 19.60 | 163 14. 707 60.40
2. Kagbeni 1,032 559 54.20| 272 26.40 - - 201 19.50
3. Marpha 1,173 1,075 91.60| - - - - 98 8.40
4. Tukche 648 520 go.30| - - - - 128 19.80
5. Kobang 821 265 32.30| 210 25.60 - - 346 42,10
6. Lete 860 606 70.50| - - - - 254 29.50
7. Xunjo 825 - 641 77.70 - - 184 D2 .30
5. Surkhang 648 - 408 62.90 - - 240 37.10
c. Chhonhup 900 112 12.50] - - - - 788 85. 50
10. Lo=thaag 856 - - - - - 856 100
1, Dhami 905 - 227 25.00 - - 678 75
12 Charang 704 - 115 16. 30 - - 589 53,70
13, Chhoser 815 - 82 10.10 - - 733 89. 90
1a. Tharkot 561 - 281 50.00 - - 280 50
s vkt inath 841 - 421 [50.00 | - - 420 50
1%, }romson 2,198 - 1,648 75.00 - - 550 25
'sub-Total 14,957 3,208 17.80 | 4,534  |30.5 163 1. 7,052 47.1
Toral 50,069 8,359 16.7 120,845 1.7 |2,528 18,307 36.6

Y4









DARAUNDI WATERSHED Attachment 2.2.5

. | PispipeqRipgd Provgspd Piped, | PURlask-BRfsEn | Tohalel BER
a=e of Panchavar | Pooylation (Population 7 Population » Population 7 Population % Remarks
Saurpani 5,770 - - 200 3.6 2,908 }50.4 3,117 54.0
Simjung 5,076 - - 1,815 35.7 - - 1,815 35.7
3arpak 4,450 2,353 3.0 250 5.6 - - 2,603 38.6
vanchok 6,315 272 .3 1,330 {21.1 - - 1,602 25.4
Swara 3,629 - - 2,360 |65.0 - - 2,3€0 55.0
Pandrung 4,943 449 9.0 240 4.9 - - 689 13.9
Goraxhalil 6,504 - - - - 1,890 {29.0 1,890 29.0
3ungkot 6,068 - - - - 5,638 |93.0 5.638 92.0
Taranagar 3,259 - - - - 1,304 |40.0 1,704 40.0
Mucchok 3,409 - - 2,300 |}- - - 2,300 67.8
“areshwar 3,729 - - 1,500 |40.2 - - 1,500 40.2
Total 132,009 5,824 4.4 30,270 |22.9 13,971 10.6 50,074 37.9

8¢


http:Naresh'.ar

KALTIGANDAKT WATERSHED Attachment: 2.3.6
Total Water Supplv Coverage of Present Population
MYAGDT
Total xigting Biped. |Pragesedshingd | Trodsgt Undeton| RS2, TAREOLY

Sr.? Name of Panchavat Population Population| 7 ‘Population 7 Population 7 Population A Remarks
1. Piple 3,157 - - 315 9.97 - - 315 D.97

2. Darz=iva 3,325 - - - - - - - -

3. Jheen 2,824 - - 616 21.80 - - 616 21.8

L. Ghatang 2,842 - - 641 22.50 - - 641 22.5

5. Doba 2,010 893 44.40 436 21.70 - - 1,329 66 (¢

6. Baraha 2,591 - - 666 25.70 - - 666 25.7

7. Beg Xhola 1,953 558 28.60| - - - - 558 28.6(0

§. Raxhuy 3haghati 3,157 - - 567 17.90 - - 567 17.9(Q

g, Dana 2,624 - - - - - - - -
10. ik 4,733 1,200 25.401 - - - - 1,200 25.40
11, Hisran Mandale 2,372 1,700 66.00] - - - - 1,700 66 . 00

1z, fa=che 3,321 800 24.10 - - - - 800 24.10

13. Pakharani 2,331 - - - - - - - -

15, siune Mangale 1,902 - - - - - - - -

Subh-Total 39,3 5,151 13.1 3,241 .2 - - 8,392 21.3

(Continued)
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Projects Proposed to be Implemented by
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RCU PROJECT
KULEKHANI WATERSHED

Implementation Programme

Department of Water Supply & Sewarage

First 5 Years

Attactunent: 3.1.7

Total Estimate
Cost

Number
of Population
Panchayat System Ward Covered (Present/Design)
2nd Year
Chitalang 2 2,3,4,4,85 1309/1898
3rd Year
Sikharkot 1 768 1366/1980
Grand Total:
Projects Proposed to be Implemented by
Local Development Department
First 5 Years
2nd Year
Palung 2 869 527/796
Markhu 1 6 193/280
Sub-Total
3rd Year
Palung 1 2,3,84 908/1322
Lamachour 1 2,4,89 77471122
Sisneri 2 286 182/264
Sub-Total

Rs. 1,75,100

Rs. 1,15,300

Rs. 2,90,400

Rs. 1,98,600
Rs. 1,00,000

Rs. 2,98,600

Rs. 1,19,700
Rs. 1,79,400
Rs. 43,200

Rs. 3,42,300

Contdn .
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Attachment: 3.1.7

Number
of Population Total Estimate
Panchayat System Ward Covered (Present/Design) Cost
4th Year
~N
Phakhel 2 1,2,&2(part) 440/639 Rs. 1,21,400
Kogte 1 3&8 121/183 Rs. 38,800
Sisneri 2 7&9 303/439 Rs. 1,29,200
Sub-Total Rs. 2,89,400
5th Year
Todke 1 2 400/580 Rs. 22,400
Sisneri 1 3 160/232 Rs. 57,900
Kogte 1 2 100/145 Rs. 39,500
Sub-Total Rs.1,19,800
Sub-Total
(5 years) Rs.10,51,000
6th Year
Todke 1 384 416/624 Rs. 58,500
Ipaukhubari 1 7 65/97 Rs. 55,200
Sub-Total Rs.1,13,700

Grand Total Rs.1l1,64,700
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Attachment: 3.2.8

RCU PROJECT
DARAUNDI WATERSHED
IMPLEMENTATION PROGRAMME

Projects Proposed to be Implemented by

Department of Water Supply & Sewarage

First 5 Years

Number
of Population Total Estimate
Panchayat System Ward Covered (Present/Design) Cost
2nd Year
Muchok 2 1,2,3,4,4,6,49 2300/3105 Rs, 8,29,300
Sub-Total Rs. 8,29,300
3rd Year
Khoplang 3 1,4,5,6,8,9 2670/3605 Rs. 5,95,200
Shreenathkot 1 1,2,3,4,5,6 1500/2025 Rs. 5,67,400
Sub-Total Rs.11,62,600
4th Year
Saurpani 3 1,2,3,4,6,9 2360/°187 Rs. 7,85,900
Manakamana 4 3,5,6,7,8,9 2275/3072 Rs. 4,68,600
Sub-Total Rs.12,54,500
5th Year
Swara 6 1,2,3,4,6,9 2360/3187 Rs. 7,85,900
Simjung 3 1,2,3,4,5,6 1165/1573 Rs. 2,64,200
Sub-Total Rs.10,50,100
Total R3.42,96,500
Second 5 Years
6th Year
Harmi 2 1,2,3,4,5,6 1150/1555 Rs, 3,04,700
Ampipal 1 869 760/1026 Rs, 5,70,600
Sub-Total Rs. 8,75,300
Grand Total Rs.51,71,800

Remarkas: Harmi & Anpipal is proposed to be supplied by a single
intake and transmission system, hence may be treated as
single sacheme,
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Attachmenc: 3.2.8

Projects Proposed to be Implemented by

Local Development Department

First 5 Years

Number
of Population Total Estimate
Panchayat System Ward Covered (Present/Design) Cost
2nd Year
Nareshwor 6,8,9,87 1r00/1350 Rs. 2,01,300
160/216 Rs. 31,200
555/749 Rs. 1,32,200
Sub-Total Rs. 3,64,700
3rd Year
Taku 2 300/405 Rs. 43,000
Chhoprak 6 935/1262 Rs. 3,53,300
380/378 Rs. 65,500
Sub-Total Rs. 4,61,800
4th Year
Taklung 1 500/675 Rs. 1,29,800
Jaubari 2,3 345/466 Rs. 78,600
Bhogteni 6 400/540 Rs. 1,02,600
Sub-Total Rs. 3,11,000
5th Year
Dhuwakot 3,4,5 255/ 345 Rs. 70,800
Palungtar 9 920/1242 Rs. 2,87,400
Mirkot 4,5 840/1134 Rs. 1,16,000
Sub-Total Rs. 4,74,200
Total Rs. 16,11,700
Second 5 Ycars
6th Year
Kanchok 5,6 240/311 Rs. 71,700
Palungtar 7,8 515/695 Rs. 2,21,800
Mirkot - 495/668 Rs. 50,100
Sub-Total Rs, 3,43,600
23 Projects 1985/1989 Rs. 19,00,400
Total Ry, 2,24,400

Grand Total Ra. 138,55,700



Attachment: 3.3.9

KALIGANDAKI WATERSHED

Projects Proposed to be Implemented by

Local Development Department

First 5 Years

Number
of Population
Panchayat System Ward Covered (Present/Design) Total Estimate Cost
2nd Year
Mustang
Chhesang 1 5&6 369/515 Rs. 1,28,000
Lomanthang 1 2 to 8 755/1017 Rs. 95,400
Myagdi
Jheen 1 6 to 9 466/600 Rs. 74,000
Doba 1 9 436/586 Rs. 77,200
Sub-Total Rs. 3,74,600
3rd Year
Mustang
Marpha 1 5 to 8 435/566 Rs. 1,89,200
Kowang 1 6 132/172 Rs. 32,700
Myagdi
Piple 1 4 315/425 Rs. 66,100
Ghatang 1 162 641/863 Rs. 2,49,900
Sub-Total Rs. 5,37,900
4th Year
Mustang
Marpha 1 8 105/137 Rs. 51,800
Chhonhup 1 36&4 151/203 Rs. 32,100
Myagdi
Rakhu Bhag-
bati 1 1, 8&9 294/396 Rs. 1,11,000
Rakhu Bhag-
batt 2 2 273/395 Rs, 1,09,300

Sub=Total Ra, 3,04,200
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Contd. of Attachment: 3.3.9

Number
of Population
Panchayat System Ward Covered (Present/Design) Total Estimate Cost
5th Year

Mustang

Chhusang 1 8 90/117 Rs. 73,500

Kunijo 1 4 to 6 297/400 Rs. 88,200

Myagdi

Jheen 1 6 170/230 Rs. 76,200

Baraha 1 1 to 4 666/897 Rs. 1,90,000
Sub-Total Rs. 4,27,900
Total Rs.16,44,600

Second 5 Years
6th Year

Myagdi

Chhusang 1 7 100/135 Rs. 78,600

Kagbeni 1 26&3 237/308 Rs. 82,600

Surkhang 1 1&2 100/135 Rs. 47,900
Sub-Total Rs. 2,09,100
Total Rs.18,53,700

Grand-Total

Rs.22,95,900
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Contd. of Attachment: 3.3.9

RCU PROJECT
KALIGANDAKI WATERSHED

Implementation Programme

Project Proposed to be Implemented by

Department of Water Supply & Sewerage

First 5 Years

Number
of Population Total Estimate
Panchayat System Ward Covered (Present/Design) Cost

2nd Year

Mustang
Jomsom 1 l1to9 1277/1445 Rs. 4,42,200



Year 17.5.5.D. L.D.D.
1st Year - -

2nd Year 9,38,000 10,37,900
3rd Year 13,21,500 13,42,000
4th Year 10,32,900 9,05,600
5th Year 10,08, 700 10,21,900
Sub-Total (First

5 Years) 43,01,100 43,07,400
6th Year 9,45,200 6,66,400
7th Year 3,50,100 19,00,4600
Sub-Total (Second

5 years) 12,95,300 25,66,800
Total 55,96,400 68,74,200

38

RCU PROJECT
WATER SUPPLY COMPONENT

Attachment 4 .0.10

Financial Outlay for Water Supply

Construction Cost

SUMMARY

Allocation Rs.

Total Rs.

19,75,900
26,63,500
19,38,500

20,30,600

86,008,500
16,11,600
22,50,500
38,62,100

1,24,70,600
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Attachment: 5.1.11

RCU PROJECT
KULEKHANI WATER SUPPLY COMPONENT
Financial Allocation

Construction Cost

First 5 Years

Allocation Rs.

Year W.5.5.D. L.D.D. Total Rs.
1979/1980 - - -

1980/1981 1,75,100 2,98,600 4,73,700
1981/1982 1,15,300 3,42,300 4,57,600
1982/1983 - 2,90,400 2,90,400
1983/1984 ~ 1,19,800 1,19,800
Sub~Total 2,90,400 10,51,100 13,41,500

Second 5 Years

6th Year - 1,13,700 1,13,700
Total 2,90,400 11,64,800 14,55,200




Year

1st Year
2nd Year
Ird Year
4th Year
5th Year

Sub-Total
(5 vears)

6th Year
7th Year
8th Year

Sub~Total
(5 vears)
Total

(10 years)

40

RCU_PROJECT

DARAUND1 WATER SUPPLY COMFONENT

Attachment:

Financial Allocation

(Construction Cost)

Filrst 5 Years

Allocatlion Rs,

W.S.5.D. 1.D.B.
4,97,600 3,04,700
10,29,300 4,61,800
10,322,900 3,11,000
10,08,700 4,174,200
35,68,500 16,111,700
Second 5 Years

9,45,200 3,473,600

3,50,100 19,000,400
12,95,300

48,613,800

22,444,000

38,55,700

Total Rs.

8,622,300
14,911,100
13,43,900

14,82,900
51,80,200

12,88,800
22,50,500

35,139,300

PO SN —————

87,19,500

5.2.12
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Attachment: 5.3.13

RCU_PROJECT
KALIGANDAKI WATER SUPPLY COMPONENT

Financial Allocation

(Construction Cout)

First 5 Years

Allocation Rs.

Year W.5.5.D. Db, Total Rs.
lst Year - 3,000,000 3,00,000

2nd Year
Jrd Year
dth Year

5th Year

2,65, 300
1,76,900

) . T ,()()()
5, 17,900
3,04,200

g ].!f{i’,,‘!

6,139,900
7. 14,800
1,04,200
,27,900

Sub-Total (5 vear) 4,42,200 19,454,600 23,840,800

Second 5 Years

6th Year - 2,09,100 2,09,100
Total (10 vear) 4,42,200 25,95,900

21,513,700

e ——————————
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Attachment 6.0.14

Minimum Professional & Sub-Professional

Manpower Needs for Water Supply

Construction

First 5 Yecar

W.S.S.D. L.D.D. Total
Year Engineer Overseer LEngineer Overseer Engineer Overseer

KULEKHANI CATCHMENT

1st Year - - - - - -
2nd Year 1 2 1 2 2 4
3rd Year 1 2 1 3 2 5
4th Year - - 1 3 1 3
S5th Year - - 1 3 1 3
Sub-Total

Man Years 2 4 4 11 6 15

DARAUNDI CATCHMENT

1st Year 0 0 0 0 0 0
2nd Year - 1 1 3 1 4
3rd Year 1 3 1 3 2 6
4th Year 2 4 1 3 3 7
S5th Year 2 4 1 3 3 7
Sub-Total

Man Years 5 12 4 12 9 24

(Continued)



43 Contd. of Attachment: 6.0

W.S5.5.D. L.D.D. Total
Year Engineer Overseer Engineer Overseer Engineer Overseer

KALIGANDAKI CATCHMENT

lst Year - -
2nd Year - 1
3rd Year 1 2
4th Year - -

4 2 5
4 3 6
4 2 4
5th Year - - 4 2 4

l [AS T (SR S 1

Sub-Total
Man Year 1 3 8 16 9 19

Total M/Y
(5 Years) 8 19

16

6th Year - - 1 3 1 3
7th to 10th - - -
1

Sub-Total M/Y = -

DARAUNDI CATCHMENT

6th Year 2 4 1 3 3 7
7th to 10th 1 2 8 25 9 27
Sub-Total M/Y 3 6 9 28 12 34

KALIGANDAKI CATCHMENT

6Hth Year - - 1 ] l k)
7th to 10th - - - - - -
Total M/Y
(5 Years) 3 6 11 34 14 40
Total M/Y
(10 Years_ 11 25 27 73 kY: ] 98
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Attachment: 7.1.15

RCU PROJECT
KULEKHANI CATCHMENT
CONSTRUCTION LABOUR nINOUIREMENT
(/AN DAYS)

First 5 Years

Labour

Implementation Year Skilled Unskilled Total
1st Year - - -
2nd Year 350 7,510 7,860
3rd Year 630 6,200 6,830
4th Year 230 4,900 5,130
5th Year 220 1,950 2,170

Total 1,430 20,560 21,990

Second 5 Years

6th Year 90 1,720 1,810

1st to 10th 1,520 22,280 23,800
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Attachment: 7.2.16

RCU PROJECT
DARAUNDI CATCHMENT
CONSTRUCTION LABOUR REQUIREMENT
(MAN DAY)

First 5 Years

Labour
Implementation Year Skilled Unskilled Total
lst Year - - -
2nd Year 1,430 10,760 12,190
3rd Year 2,140 17,560 19,700
4th Year 2,430 16,420 18,850
5th Year 2,160 16,850 19,010
Total (t Years) 8,160 61,590 69,750
Second 5 Years
6th to 10th 4,360 43,100 47,460

1st to 10th 12,520 1,04,690 1,17,210
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RCU PROJECT
KALIGANDAKI CATCHMENT

Attachment: 7.3.17

CONSTRUCTION LABOUR REQUIREMENT

Implementation Year

(MAN DAYS)

First 5 Years

lst Year
2nd Year
3rd Year
4th Year
5th Year

Total

6th Year
1st to 10th

Labour
Skilled Unskilled Total
900 8,470 9,370
530 7,680 8,210
530 3,820 4,350
320 4,150 4,470
2,280 24,120 26,400
Second 5 Years
120 2,320 2,440
2,400 26,440 28,840



ECU PROJECT
KULEKHANI CATCHMENT

Summary On Proposed Water Supply Schemes Attachment: 8.1.18
Dis- Cost Per
charge Per Capita
of the Per Litre Cost Water
Present Design plame of the |Type source Capita jWater supplied
Ward Nos. | Populatioa | Population | No. of | Daily Water [Source of the [Proposed | Estimate |[Cost Served 1/4
$c.# | Panchayat | covered 1979 1994 Tap desand 1/d Proposed 1/d| Source |1/d Cost Rs. [Rs. Rs. Cross Remarks
1. Markhu [ 193 280 6 31000 Phagal Mool | Spring 86000 ]100000 357 3/23 110
2. Todke(1) 400 580 3 37000 Shimun Mool " 86000 22400 39 ~/61 63
. (2) 3,4 416 624 4 50000 Khania Khoks " 561000 58500 94 -/93 96
4. {Sisnerxi(l) 116 168 4 19000 Juge Kholsa " 82000 637000 379 3/35 113
S. (2) [ 83 120 2 14000 Balchhi
Kholsa " 38000 21200 177 1/51 117
6. (3) 99 144 2 16000 Ritta Kholsa " 129000 22000 153 1/38 111
7. ) 9 187 2n 3000 Chihapang
Kholsas " 453000 65500 242 2/18 110
8. (5) 3 160 232 4 26000 Pipi Kholsa " 56000 57900 250 2/23 112
9. Chitlang(l) 2.3.4 1144 1659 6 123000 Mulpani Mool " 302000 135600 82 1/10 75
10. ) b 165 239 6 25000 Dandaghar " 129000 39500 165 1/58 104
11. Fhakhel (1) 1,2 357 518 b) 59000 Sisundol Mool " 259000 79500 153 1/35 114
12, (2) 2(Part) 8) 121 3 13000 Gothkholsa " 104000 42900 355 3/30 107
13. Palung (1) 2,3,4 908 1322 7 128000 Dabhan Khola " 259000 [119700 91 -/94 97

(Continued)
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Susmary On Proposed Water Supply Scheme—Xulekhani

contd. of Attachment: B8.1,18

Dis- Cost Per
charge Per Capita
of the Per Litre Cost Water
Present Design Nane of the |Type source Capita [Water supplied
Ward Nos. | Population | Population | No. of | Daily Water [Source of the |Proposed | Estimate |Cost Served 1/4
sr.8 | Paachayat | covered 1979 1994 Tap demand 1/d4 [Proposed 1/d] Source 1/4 Cost Rs. |Ras. Rs. Cross Remarks
14. [Palung (2) 9 202 325 3 23000 Thulo Khoria| Spring 43000 78400 241 Jjai 71
upper mool (3)
15. 3) 8,9 325 471 6 36000 Thulo Khoria Spring 86000 120200 255 3/3% 76
lower mool
16. {Lama Chour 2,4,9 774 1122 7 90000 Devithan " 155000 179400 160 1/99 80
Kholsa I~
@
17. }ipaukhybari 7 65 97 1 10000 Salle Kholsa " 138000 55200 569 5/52 103
18, gte (1) 3,3 121 183 3 19000 Chapadhol " 112000 38800 212 2/04 104
19. (2) 2 100 145 2 22000 Dhamarkhola " 10000 39500 272 3/95 69
20. {Sthtarkot 7,8 1366 1980 5 135000 Ogyal Khola " 194000 115300 58 a5 68 %urveyed
by WSSD.
Total 7271 10477 81 l96.0x10] 328:103 .55200 11139 1/59 87




RCU PROJECT DARAUNDI WATERSHED

GORKHA

SUMMARY ON PROPOSED WATER SUPPLY PROJECTS

Attachment: 8.2.19

Dis- Cost Per
charge Per Capita
of the Per Litre Cost Water
Present Design Name of the [Type source Capita [Water supplied
Ward Nos. | Population | Population | No. of | Datly Water [Source of the |Proposed | Estimate |Cost Sexrved 1/4
sr.# | Panchayat | covered 1979 1994 Tap demand 1/d4 [Proposed 1/d| Source 1/4 Cost Rs. |Rs. Rs. Groas Remarks
1. Shreenathkof i.g.z. 1500 2025 22 242000 §3r1n31 Kho4 Stream | 216000 | 567400 280 2.62 106
1] a

2. Mankamans 1 125 169 1 20000 Kuwapani Spring 6000 34900 206 5.81 35

3. - 3 350 473 2 50000 Padke Ko Mod| " 43000 44700 |102 1.04 97

&, hoplang & 555 750 5 63000 Phirpani Stream 26000 |208700 278 8.02 34

5. - 2 515 695 9 64000 19193 Kkhola| Spring | 62000 143600 | 205 2.31 88

6. Caichaur 1 590 797 8 62000 Purpun Dara " 21000 |164000 205 7.80 26

1. - 9 275 n & 33000 Nadibhir " 8000 88200 238 11.02 21

8. Harmi 2 140 190 2 17000 Camgemire " 8000 31800 167 3.97 42

9. - 1,2,3,4,5,6 1010 1365 ?7 100000 Pankhola Stream | 327000 |}272900 200 2.73 73

10. |Deorall 1 60 80 2 9000 Salangirid- | Spring 8000 57000 n2 7.12 100

hara

11. - 9 285 385 1 55000 Gunadikhola " 21000 16000 42 0.76 54

12. - 160 216 2 24000 Sundar! Kuwa " 43000 31200 144 1.30 111

13. - 2 125 169 1 15000 Curung Khol- Stream | 129000 38000 225 2.53 as

aAa
14. {rMirkot 4,5 840 1134 b) 130000 Thulo Dhara | Spring 43000 (116000 102 2.70 38

6%

(Continued)



Contd. of Attachmsert: 8.2.19
Susmary Ou Proposed Water Supply Projects—Corkha
Dis- Cost Per
charge er Capita
of the Per itre Cost Water
Presenl Design ame of the |[Type source Capita ter supplied
Werd Nos. | Populstion | Population |Ko. of |Dally Water rce of the |Proposed | EstimateiCost |Served 1/4
sc.# | Panchayst | covared 1979 1994 Tap demand 1/d4 [Proposed 1/4| Bource |1/4 Cost Re. |Rs. RS . Gross Remarks
15. Market 8 495 668 6 71000 Chhapani Sprirg 34000 50100 75 1.47 50
16. - 8 125 169 3 13000 Simla khol " 3000 31000 183 10.33 18
17. Jaubsri 2,3 S 466 6 67000 Thulo Khol Stream 86000 78600 169 1.17 143
18, - 4 180 243 & 35000 Chilasune Spring 38000 |101100 416 2.88 144
la 8
19. Dhwswakot 3,4,5 255 345 3 44000 Dharapani Stream 51000 70800 205 1.60 127
20. Palungtar 9 920 1242 13 121000 Ranikhetsak- " 142000 |287400 231 2.37 97
hrs
21. - 7.8 515 695 11 61000 Dhad Khola " 86000 |221800 319 3.63 a7
22. - 165 223 21060 Ahale Khola " 25000 76600 343 3.64 94
2). Axpipal 8,9 160 1026 8 62000 Pankhola " 237000 570600 556 9.20 60
4. Chhoprak 935 1262 11 82000 Jaukhoris " 129000 353300 279 4.30 64
Xhahare &
Sukaure Kiol
25. Phinas 8 160 216 B ) 24000 Banspanti " 13000 46800 216 3.60 60
xhola
26. Raniswvara 1 225 304 3 48000 Bulbul Bazar] Spring 13000 47200 155 3.63 42
27. - 7,8.9 600 810 4 92000 Kholkhule " 39000 125100 154 3.20 48
28. Byogheni 1,2.3 1015 1320 7 143000 Sfsnepani * 52000 ]173900 126 3.3 37

(Continued)



(Contd. of Attachment: 8.2.19)

Summary On Proposed Water Supply Projecta—GCourkha

Dis- Coat Per
charge lPer Capita
of the Per Litre Cost Water
Present Design jane of the |Type source Capita [Water supplied
Ward Nos. | Population | Population | No. of Daily Water [Source of tha |Proposed | Estimate |Cost {Served 1/d s
sc.# | Panchayat | covered 1979 1994 Tap demand 1/d Proposed 1/d| Source [1/d Cost Rs. |Rs. .. Grose Ramar
29. |Taklung 280 378 3 43000 Dharapani " 43000 65500 173 1.52 114
3. |Taple 9 300 405 3 33000 Lhapeagaira} » 17000 | 60900 | 150 3.58 42
Jl. - 3,5 475 641 4 SC.oC Khaptegaira " 28000 (102500 160 3.66 44
5. - 125 169 1 110. ¢ Ripmool " 7000 32200 191 4.60 41
33, |Takn 6,7 555 749 8 78000 Bajini Spring 86000 132200 176 1,69 10.4
. - 305 411 2 37000 Chiuribhir- | Spring 12000 52800 128 4,40 29
mool
3s. - 2 300 405 3 19000 Cairapani " 25000 43000 106 2,26 47
36. - 3 410 553 29000 Pokharidharal " 12000 88700 160 4.92 3
Bhakot
37. Saurpani 110 148 15000 Bandhara " 6000 53200 359 8.86 41
38, - & 180 24) 5 26000 GCyajidhara " 30000 48800 201 1.87 107
3. [Siajung 3.4,5 1165 1573 [ 93000 Gairapani " 69000 [123900 79 1.79 &4
Bajini
40. - 1,2 315 425 3 35000 Nimre Mool " 21000 55900 132 1.80 73
41, - 335 452 S 31000 Bulbulepani " 38000 84400 187 2,72 69
42, rpak 250 338 2 34000 Mindili " 25000 49400 146 1.97 74
Al 490 662 2 62000 BR8ogaknola 12000 | 93400 1141 7.78 18

(Continued)
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(Contd. of Attachment: 8.2.19)

Summary On Proposed Water Supply Projectea—Gorkha

Die- Cost Per
charge er Capita
of the Per itre Coat Water
Present Design piame of the |[Type source Capita Mater supplied
Ward Nos. | Population | Populatican | Bo. of | Daily Water [Source of the |Proposed | Estimate|Cost |[Served 1/d
sr.8 | Panchayat | covered 1979 19%4 Tap demand 1/d [Proposed 1/d| Source |1/d Cost Rs. {Rs. Rs. Gross Remarks
44. |Swanra 6 185 250 s 29000 Silan Khola " 129000 | 74400 297 2.56 116
4%. |Swanra 1480 1998 15 142000 Okharbotkho-| Stresa 129000 } 533200 267 4.13 65
1si

46. - 85 115 8000 Bagedhunga | Spring 17000 | 33600 292 4.20 70
47, |Swaara, Ka} 220 297 2 22000 Dharapani " 21000 | 50300 169 2.39 71

aldara, Sud

schems
48. |Swanra W/S 225 304 3 22000 Kalimatt " 21000 | 44000 145 2.09 69

sud project Dharapani
49. |Swaara sub- 165 223 3 25000 Bajipanid- w 17000 | 50400 226 2.96 76

scheme hara
50, |Pandrug 1 240 324 3 15000 Devithan Mul] " 12000 | 79100 224 6.59 37

Kuwapanidha
Total 20905 28921 211 2627600 2692000 |5985500 {207 2.00 90.00
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RCU PROJECT DARAUNDI WATERSHED

CGORKHA

(Projects Studied Under IRDP)

SUMMARY ON PROPOSED PROJECTS

Attachment: 8.2.2.20

Dis- Cost Per
charge Per Capita
of the Per Litre Cost Water
Present Destign Nane of the |[Typs source Capita [Water supplied
Ward Nos. | Population | Population No. of | Daily Mater [Source of the |Proposed | Estimats|Cost Served 1/d
sr.# | Paochayat | covered 1979 1994 Tap demand 1/d [Proposed 1/4] Source |1/d Cost Rs. |Rs. Rs. Gross Remarks
1. Muchok 1,2.3,%, 1800 2430 13 221000 Dharspani Spring 1730000 ! 711400 293 4.11 71
5,9
|
2. - 6 500 675 b 62000 Jalkinikhold Stream 112000 117900 175 1.90 91
3. Dwoplang 5,6,8,9 1600 2160 10 196000 Deckotapan- | Spring 129000 | 242900 112 1.88 60
Hera Bharta- w
pani w
&, Rareshor 6,7.8.9 1600 13%0 10 122000 Benikhola Streaa 119000 | 201300 149 1.69 a8
s. - 1,2 500 675 5 62000 Bindysbasind Spring 43000 | 96700 143 2.25 63
Kholsi Dhap
6. Ssurpeai 1,2,),4.6,% 15830 24X 15 221000 Banchok, Streaa 259000 | 375900 155 1.70 90
{ Banskhola
7. Manabimsns 7.5.9 1330 1755 8 138000 Patle “hola | Stream 129000 |266600 152 2.06 73
8. - 5.6 00 675 5 61000 Finamdi Spring 34000 {122400 181 3.60 50
Padero
9. |ianlung 1 S0 675 5 61000 Ghabart " 86000 1129800 |192 2.12 90
19.  |[aactor 1 £20 810 10 75000 Gyaj1 Khola | Stream 43000 315500 389 7.33 53
11. - 5.8 240 3l 4 28000 Patal Dhara | Spring 26000 | 71700 230 2.75 a3
12. |Ehogetint 6 a0 540 5 50000 Alsiche Dharp " 43000 }102600 190 2.38 80
1. - 2.4 0 945 7 87000 Chharchhare | Stream 52000 1264300 |27 5.08 $3
Total 11440 15431 102 1444000 1248000 |3019000 196 2.42 80



http:8.2.2.20

RCU PROJECT
KALICANDAK] CATCHMENT

SUMMARY OF PROPOSED WATER SUPPLY SCHEME

MYACDI

Attachaent: 8.3.21

Dis- Cost Per
charge [Per Capita
of the Per Litre Cost Water
Present Cesign Fame of the [Type sourcs Capita [Water supplied
Mard Mos. | Poxulatioa | Population {Mo. of | Dally Water [Source of the |Proposad { Estimate|Cost |Served 1/4
sc.l Paac wyat covered 1979 1994 Tap demand 1/d Proposed 1/d| Source |1/d Cost Rs. |Rs. Rs. Cross Rasarks
1. Piple 315 425 4 35000 Okhlapant Spring | 1640000 , 66100 155 1.69 92
2. | Theer ) & 170 230 2 17000 Seruphetkhoi Streas | 112000 76200 | 331 4.48 74
la
b B J>ees 2 6,7.8,9 reys 620 41000 Lampakha Mol] Spring 103000 | 74000 123 1.51 68 o
A, CQuatan 182 s4l 86) 84000 Dhunwskhola| Streas 86000 | 249500 290 2.97 97 &
. Doda L] 438 586 6 55000 Tatopani Spring | 1209000 | 77200 131 1.40 9%
Chhamsra
6. Barabs 1.2,3,¢ (X3 837 6 106000 Seka - 51000 | 190000 212 3.72 56
1. Bk tua-Bha g
bati 349 154 39e 5 42000 Juhuredhara| * 51000 | 111000 280 2.64 106
8. Rakdno-Bbag— 2 27) 395 1S 48000 Chattan Mool ~ 34000 | 109300 217 3.21 121
adatl
Sab-Tozal 1241 4392 39 432000 3286000 | 953700 217 2.20 98




Attachment: 8.3.21

die- jCont Per
charge [Per Capits
of the Per fl.ltre Cost Water
¥ Present Cesign hame of the [Type source Capita Nater supplied
Mard Boe. | Pepulation | Populatica | Mo. of |Datly Mater Source of the [Propossd | Estimate Cost Served 1/4
$s.8 | Pamciaye: | covered 1979 1994 Tep demand 1/4 Proposed 1/d| Source |1/4 Cost Ls. [ks. [ T Cross Ramserks
i. M‘(!} Shé st S51% 2 73000 Kaa Khols Irriga-{Suffici-| 1280G3 249 1.75 142
tirn ent Quan-
Chaznel |tity
i
= (2} 7 1 1) 1 18000 Bhromchang Spring 86000 78600 582 4.36 13
® N $ o 117 2 25000 Bijayong i 43000 73500 628 2.94 214
2 Lagrenl N3 237 »3 1 $0000 (Goab aman > 30000 82600 268 2.73 98
Takataka
b 3 werpta (1) ] 5,8,.7.8 al)s 566 & 66000 Sapltiholsal Stream {6000 185200 334 2.86 117
- Ul [ ] 129 137 2 14000 Khetalepani| Sprirg 27000 51800 378 3.70 102
a8, Rowairg & 132 1.2 2 17000 Climdhung - S 6000 32700 190 1.92 99
3. Lan 2 b N a%7 &0 b] &2000 Alakyubmuim - 43000 B820Q 221 2.10 105
&. Sarhliarg 1,2 Part 10 135 1 8300 Mustang lect. 259000 47500 355 5.98 59
Kholas Channel
hannel
7. Tty }ae +01 3) 1 L) 3000 32100 158 11.40 14
tuma S;ring [Spring
9. 1’ L L AR 1 to § 75 1417 & o term) (hunteping Sypring $8000 95400 ‘ 2.07 45
]
¥, omeom 1to 9 1247 TS 1) 95000 Thinnihholal Irrt. 555000 L42200 Jub 4.65 &6 Surveyed
i canal by W.S.S.
D.
SNy ST TIvT 3 SR TIIEON0ITILII00 P} 7.589 30
Crang Total ERELL 9542 s 835700 i 4532000 {2295900 241 2.56 93
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PROPOSED

ORGANIZATION

FOR

WATER SUPFLY CONSTRUCTIONS
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