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i INITIAL ENVIRONMENTAL EXAMINATION FOR THE
DISASTER PREVENTION

1.1 Objective of the Study

The Study on the “Disaster Prevention Plan for Severely Affected Area by 1993 Disaster
in the Central Development Region of Nepal” is a project initiated by the Department of
Soil Conservation, the Ministry of Forest and Soil Conservation, His Majesty’s
Government of Nepal, in order to rehabilitate and redevelop the areas severely damaged
by the 1993 Disaster as well as to conduct a plan to prevent these areas from being
impaired by further tlood and land slide events.

bdivided into three broadly categorized plan and that the Study is conducted to seek
feasibility of the components of Project as follows:

(0 Infrastructural Disaster Prevention Plan (IDPP) for Mahadevbesi Bridge

Mahadevbesi Bridge was under reconstruction at the time of initial environmental
examination as it was damaged by the 1993 Flood. The bridge is on the Puithivi
Highway, the country’s most important roadway and that it is necessary to protect from
the debris flow and flood events, a set of structural measures are planned to conduct.

(2) Infrastructural Disaster Prevention Plan (IDPP) for Kulekhami Reservoir

a. Community Disaster Prevention Plan
The construction works of a series of check dams and gabion structures for niver
training works in Phedigaon, the upper most area of Kulekhani Watershed Area,
are considered as indirect measures to prevent debris from excessively
accurnulating into the reservoir.

b. Excavation of Sand Accumulated in Kulekhani Reservoir
Major purpose of the plan is to make usc of the materials accumulated in the
Kulekhani Reservoir as construction aggregate. Background of the plan is that
the sand for construction in Kathmandu is in high demand while excavation of
sand on the river banks of Bagmati River and its tributaries has been totally
banned in July 1996. In view of this, the sand accumulated behind the check

Al0-1
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dam should be excavated and transported to Kathmandu.

Within the framework of the Project, a provision of machinery for excavation of
sand in Kulekhani Reservoir is also suggested as a part of plan.

C. Upgrading of the Road Linking Kulekhani Reservoir to Pharpin

Transportation of the sand excavated in Kulckhani Reservoir can become
expensive if transported to Kathmandu via Tribhuvan Highway. Thus, in order
to make the price of sand competitive, transportation of it to Kathmandu via the
road linking Kulckhani Reservoir from Pharpin has been suggested to upgrade.
At present, there is a single track vehicutar path completed to 10 kin section from
Pharpin. The restof 11 kmis to be completed by the end of 1997, This road 15
further expanded to double track paved road for transportation of sand from
Kulekhani Reservoir.

(3) Community Disaster Preveation Plan (CDPP)

In order to develop means to prevent disasters induced by torrential rain, disaster
prevention plan linked to social and economic development components has been
suggested. Community participation is encouraged in the plan. The target arcas have been
selected from the areas most affected by the torrential rain that triggered the disaster
occurred in July 1993. They are Phedigaon and Phatbazar in Palung VDC, Chisapani in
Agra VDC and Namtar in Namltar VDC in Makawanpur Districl.

1.2 Definition of Words Used in the Report

Within this repoit, the following terminology is adapted to use:

The “Study” refers to the study on the “Disaster Prevention Plan for Severely Affected
Arca by 1993 Disaster in the Central Development Region of Nepal™,

The “Project” refers to a set of project components intended to implement by the
Department of Soil Conservation, the Ministry of Forest and Soil Conservation upon

completion of the Study.

The “EIA Study” refers to a set of study conducted for environmental impact assessment
that is a requirement for relatively large seale development project within the laws and
regulations of His Majesty’s Government of Nepal.

The “Study Area” refers to a set of areas subject to EIA study based on ecological entity.

1.3 Study Areca
1.3.1  Sub-divisions of the Study Area

The Project area is shown in the Figure 1.1. The area subject to study is generally
confined in Makawanpur District. However, for the Infrastructural Disaster Prevention
Plan (1DPP) for Mahadevbesi Bridge, the area is confined to Dhading District. For the
Infrastructural Disaster Prevention Plan (IDPP) for Kulekhant Reservoir, a portion of
Kathmanduo District is involved. The following watershed areas are noted as major areas
of the Project:

AlD-2



¢y

JICA F D-SASTER PREVENTION STUDY
iN THE CENTRAL DE VE‘:}QEP’CM E%T REGON OF NEPAL

Infrastructural Disaster Peevention Plan (IDPP) for Mahadevbesi Bridge;

Lower Agra Khola area that consists of a part of Agra VDC in Makawanpur District and a
part of Bhumestan VDC in Dhading District as is shown in the Figure 1.1.

()

Infrastructural Disaster Prevention Plan (IDPP) for Kulekhani Reservoir;

Upper Bagmati River and Lower Kulekhani River area that consist Chhaimale VDG,
Dakshinkali VDC and Talke Dudechaur VDC in Kathmandu District and Markhe VDC,
Chitlang VDC, Faket VDC, kulekhani VDC and Sisneri VDC in Makawanpur District is
shown in the Figure 1.2.

(3)

a.

1.3.2

Community Disaster Prevention Plan (CDPP),

Phedigaon/Phatbazar - Upper Palung Khola - A parl of Palung VDC as per
Figure 1.3. '

Chisapani -Upper Agra Khola - A part of Agra VDC as per Figure 1.4.
Namtar/Tilar -Upper Manhari Khola -A part of Namtar VDC as per Figure 1.5.

General Characteristics of the Study Area

Table 1.1 to 1.4 shows outlineg of the socio-economic profile of Districts and VDCs in
which the Project takes place. General characteristics of the Study Area are:

a.

1.4
1.4.1

Ethnic composition consists of mainly Tamang, Brahmin/Chhetri and
Danuwar/Sunwar;

There is essentially no seasonal migration of male population for cash income;

Occupation is  predominantly  “agriculture-on-the-mountain-slope”  i.e.
matintenance of forest is esseatial;

Allitude of the Study Arca is in the range of 850 m to 2,500 m; and

There is no significant ecological arca nor wildlife within the Study Arca.

Project Aclivities

Infrastructural Disaster Prevention Plan @DPP) for Mahadevbesi Bridge

In order to protect Mahadevbesi Bridge on the Prithivi Highway in Mahadevbesi VDC,
Dhading District, a series of slope protection and river training works in the upstream area
of the confluence of Agra Khola to Mahesh Khola is necessary to conduct.

Figure 1.6 shows structural components of the Plan that should ke place in the Lower
Agra Khola near Mahadevbesi Bridge. Detailed components of the Plan is as follows:

a.

A series of spur dikes, average length of 10 m, in order to reduce the velocity of
water in the river are planned to construct in the upstream arca of the
Mahadevbesi Bridge;

Al0-3
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b. Consolidation dam to check debris of the river is planned to construct across
Agra Khola, approximately 500 m upstream of Mahadevbesi Bridge;

C. Ground sil! that holds up large size boulders but allows gravel going through is
planned to construct across Agra Khola approximately 1,600 m upstream of
Mahadevbesi Bridge.

d. Subject of further study, an introduction of warning system is constdered. This

is a measure 1o closc down traffic on the Prithivi Highway upon excessive
rainfall. The measure could also be applied to the local residents living in the
areas likely to be affected by landslide, flood, and debris flow; and

c. Subject to further study, zoning regulation is considered 1o introduce. Hazard
map prepared to produce under the framework of the Study should become the
basis of zoning regulation. This is to indicate hazard arcas that allow no
construction of any houses, or conducting any economic activitics. Law
enforcement is necessary to implement the suggested zoning regulation.

1.4.2  Infrastructural Disaster Prevention Plan (JDPP) for Kulekhani Reservoir

Direct measures that should contribute to reduce sedimentation in Kulekhani Reservoir is
to excavate the floor of reservoir and obtain sand for construction works in Kathmandu,
For the purpose of the plan, a provision of sand excavation machinery is considered
within the framework of the Project.

Improvement of the road linking from Kulckhani Reservoir to Pharpin, Bagmat: VDC in
Kathmandu District is also a part of plan as is shown in the Figure 1.7.

Lower portions of the road, the one staring from the road on the left bank of Kulekhani
Reservoir and the other branching out from the road leading to Pharpin, arc alrcady
motorable although paving is yet to be conducied. These portions of the road are also
subject to expansion for the trucks transporting sand.

There are a series of measures planned to conduct in Phedigaon and Phatbazar, the upper
most area of Kulekhani Watershed Area. These measures are the major parts of
community development programme for Phedigaon and Phatbazar and they are
considered as indirect measures to prevent the reservoir from further sedimentation as per
described in the next sectlion.

The Figure 1.14 shows a series of measures recommended to conduct separate from the
Project but conducted for their studies within the framework of the Study. These are the
measures considered effective to maintain the water level of reservoir so as the nomal
operatoin of the clectricity generation of the Kulekhani hydro-power station is maintained.

1.4.3  Community Disaster Prevention Plan (CDPP)

(H Phedigaon and Phatbazar

In relation to the Infrastructural Disaster Prevention Plan (1DPP) for Kulekhani Reservoir,
the following is planned to conduct in Phedigaon and Phatbazar, Palung VYDC in

Makawanpur District as is shown in the Figure 1.8. The Plan is conducted as community
development programme based on the concept of the participation of the local residents:

Al0-4
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a. Bio-enginecring measures by planting trees and shrubs on the dike slopes in
order to stabilize the dike structure;

b. Agro-forestry programme by planting trees and shrubs on the slopes where
terraced farming areas sufter from soil erosion;

C. Construction of motorable road on the dikes;

d. Reclamation of farming areas along Phedi Khola; and

c. Introduction of warning and evacuation system is considered. This measure is

integrated as a major portion of community organization to involve the locat
residents living in the arcas likely to be affected by landslide, flood, and debris
flow upon excessive rainfall.

(2) Chisapani

As is shown in the Figure 1.9, the following is considered to conduct in Chisapani, Agra
VDC in Makawanpur District,

a. A scries of slope stabilization works made of gabion type structure across gullies
in the arca below the village and bic-engineering works to cover the gabion
struciures,

b. River bank and mountain slope protection works as bic-engineering measures of

the gullies running through the village;

C. A series of small scale irrigation and water supply works in order to enhance
agricultural aclivities as well as to a more equal supply of water for the villagers;

d. Planting forest spectes as well as shrub for ground cover for mountain slope
protection as well as to prevent soil erosion on the famiing areas; and

e. Introduction of warning system is considered. This measure is planned to
integrate as a major portion of community organization involving the local

residents living in the areas likely to be affected by landslide, flood, and debris
flow upon excessive rainfali.

(3) Namtar and Tilar

As is shown in the Figure 1,10, the following is considered to conduct in Namitar and
Tilar area, Namtar VDC in Makawanpur District.

a. A masonry check dam across Syalse Khola draining into Manhari Khola is
planned to consiruct;

b. A multipurpose check dam that includes mini-hydro power generator of 20 kWh
and a ford on the Manhari Khola are planned to construct;

c. Slope stabilization and protection works along the rural road leading to Namtar
and Tilar from Tribhuwan Highway is planned to conduct;

d. Reinstatement of village irrigation system is planned to conduct; and
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€. Community organization with emphasis on the evacuation system is planncd to
conduct that involves local residents living in the arcas likely to be affected by
landslide, flood, and debris flow upon excessive rainfall.

1.5 Present Environmentat Conditions
1.5.1  Physico-chemical Environment

(1) Site of IDPP for Mahadevbest Bridge

a. Topographical Features

The alitude of the area where the slope protection work for the Mahadevbesi
Bridge is approximately 600 m above sea level (asl). To the south of the site is
the area geographically classified as Mahabharat Mountain Range of 2,400 m asl
and to the north is the Sub-Himalayan Mountain Range of above 2,000 m asl.
The site is in the area geographically classified as “Mid-Valley” region,

Slope gradient of the mountain side around the site of IDPP is approximately 25-
30% whereas the slope gradient of the road that runs generally from east to west
is approximately 10-12%.

b, Water in the River

The water of Agra Khela during the dry season forms very small streams
running on the relatively wide river bed. During the rainy season, however, the
river water activates scouring action in the river as massive amount of water
cause to tumble boulders and gravel down the slope. The velocity of river water
running on the side of mountain is relatively fast. Thus, visible morphological
change of the river takes place during the rainy season. In places, bare mountain
slopes slides down during the rain secason depending on the amount of rain.
With intense rainfall, it causes massive debris flow for further scouring action on
the side of the mountain slopes washing portions of terraced farming areas,

C. Geological Conditions

Large boulders and gravel dominate in the sandy clay loam, loamy sand and
sandy soil of the area. Boulders are particularly noticeable in the river bed.
Geological conditions in this area generally do not encourage people to create
farming arca. However, because of less porous soil characteristic in this area is
relatively fertile comparing to other areas in Nepal. Thus the soil in the area has
attracted agricultural activities during the past decades among Nepalese whose
tradition to create terraced farming arca does not dissuade them from so doing.

(2) Area of IDPP for Kulekhani Reservoir

a. Topographical Features
The altitude of the area where a series of river training works is intended to
implement ranges from 1,500 to 2,000 m asl. Geographical classification of the

project area in Nepal is termed as Mahabharat Mountain Range and its average
height is approximately 2,400 m asl.
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Slope gradient of the mountain side in the arca around Kulekhani Reservoir and
Upper Bagmati River is approximately 25-30%, or more in the {urther up-slope
arca. Thus the velocity of river water running on the side of mountain is
selatively fast.

Construction work of the road linking to Pharpin from Kulekhani Reservoir has
been undertaken for the first 10 km in 1996. The remaining 11 km should be
completed by the end of 1997. Present plan of the road is a single track vehicular

path,
Water in the River

The river water during the dry season forms very small streams. During the
rainy season, however, the river water makes scouring action active as massive
amount of water tumbles boulders and gravel down the stream. Thus, visible
morphological change of the river takes place during the rainy season.

Geological Conditions

Large boulders and gravel dominate in the sandy clay loam, loamy sand and
sandy soil of the area. Thus geological conditions generally <lo not encourage
pcople to create farming area. However, because of less porous soil
characteristic in this area is relatively fertile comparing to other parts of Nepal. It
has therefore attracted agricultural activities during the past decades in the area
around Kulekhani Reservoir and Upper Bagmati River.

Material accumulated in the Kulekhani Reservoir has been identified as sand
suitable for construction aggregate. It is this reason that the sand is excavated
and hauled to Kathmandu for sale. To do so, construction of new road linking to
Pharpin from Kulekhani Reservoir.

Areas for Community Disaster Prevention Plan
Topographical Features
i.  Phedigaon and Phatbazar

The altitude of the upper most area of Kulekhani Khola, or Phedi Khola as
is termed by the local residents, where Phedigaon and Phatbazar are
located, is between 1,800 10 2,540m asl. Gradient of the slope at the head
of the river is more than 40% while it is in the range of 15-25% in the area
around Phedigaon and Phatbazar. The gradient of the river levels out
toward the area near the confluence of Phedi Khola and Garti Khola.

Slope of the hills to the north of Phedigaon and Phatbazar is generally
steeper than the slope to the south. The slope to the south is more fragile
and there is a sign of a large block sliding from the slope to Phedi Khola
area,

Terraced farming areas dominate the landscape of the nountain slopes in
Phedigaon and Phatbazar. Changes of mountain slope for the present
terraced farming arca have taken place during the pastcenturics and it has
become almost a part of natural landscape.
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Chisapani

There are a number of small streams formed within the Ward No.4 of Agra
VDC. They stay as stream even during the dray season although the
amount of flow is smaller. It is this water that the people in Chisapani
make use of for drinking water and irrigation for vegetable farms,

During the rain season, these rivers cause boulders and gravel umbling
down, scouring the bottom and the side of the rivers. Thus morphological
changes of the river arc visible during and after the rain season. These
changes have been causing to disrupt transportation of agriculwral
commadities as well as transportation of daily necessilies for the villagers
in places.

Terraced farming areas dominate the landscape of the mountain slopes in
the arca. The change of mountain slope has taken place during the past
centuries and it has become almost a part of natural landscape.

Namtar and Tilar

Namtar and Tilar is located in the upper Manhari Khola area. Its altitude is
approximately 850m asl. The slope gradient where Namiar and Tilar is
located, which is on the right bank of Manhari Khola, is in the range of
25-40%.

Terraced farming areas are located in the thick forest areas. The change of
mountain slope has taken place during the past centuries. However, it
would take further centuries if the terraced farming areas become integrated
into the natural fandscape.

b. Morphology of the Rivers

i

ii.

Phedigaon and Phatbazar

There are a number of small streams formed within Palung VDC during
the dry season. No streams are formed upstream of Phedi Khola during
the dry season while there is relatively abundant water flowing in Garti
Khola during the dry season. During the rain season, these rivers cause
boulders and gravel umbling down, scouring the bottom and the side of
the rivers. Thus morphological changes of the river are visible during and
after the rain season. These changes have been causing to disrupt
transportation of agricultural commodities as well as transportation of daily
necessities for the villagers in places.

Chisapani

Chisapani is located in the upper most area of Chalti Khola, a tributary to
Agra Khola draining to Mahesh Khola. It is located in the area whose
allitude is around 1,800 m to 2,540m. Gradient of the slope at the head of
the river is more than 40%. Rock and soil conditions of the slopes at the
top of river are easy breakable. Thus a number of houses built on the
slopes above which land slide is induced by heavy rainfall are in danger
throughout the year.
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Terraced farming arcas are formed in the area above fragile slopes.
Morphological changes of the slopes, induced by a combination of heavy
rainfall and subsequent fand slides in the area have been causing disruption
to transport agriculiiral commaditics usually shipped out to Phedigaon or
Palung village, other daily necessities transported from Phedigaon to
Chisapani.

There are a large number of cracks on the surface of ground in the area to
the east of Chisapani. This is a sign of land slide and that the villagers do
not cultivate in the area nor live in the area below the slope.

Namtar and Titar

Confluence of Syalse Khola and Khade Khola to Manhari Khola is almost
at the same place on the left bank of Manhari Khola across Namtar Village.
Streams of these rivers are with relatively abundant amount of water
during the dry season. Because of the gradient of 25-40%, these rivers
wash down boulders and gravel during the rain season.

Slope gradient of Manhari Khola is also 25-40 %. Quantity of water in the
river is relatively abundant throughout the year. Thus morphological
change of the river is visible, particularly during the flood events and that
the riverbed is scoured nearly 1 m deep during normal rainy season while
more materials are supplicd during the rainy season with excessive amount
of rain.

c. Geological Conditions

.
1.

iii.

Phedigaon and Phatbazar

Large boulders and gravel dominate in the sandy clay loam, loamy sand
and sandy soil of the area. Thus geological conditions generally do not
encourage people to create farming area. However, because of less porous
soil characteristic in this area is relatively fertile comparing to other parts of
Nepal. It has therefore attracted agricultural activities during the past
decades in the area.

Chisapani

Large boulders and gravel dominate in the sandy clay loam, loamy sand
and sandy soil of ihe area. Thus geological conditions generally do not
encourage people to create farming area. However, because of less porous
soil characteristic in this area is relatively fertile comparing to other parts of
Nepal. It has therefore atracted agriculiural activities during the past
decades in the area.

Nanitar and Tilar

Large boulders and gravel dominate in the sandy clay loam, loamy sand
and sandy soit of the area. Thus geological conditions generally do not
encourage people to create farming area. However, because of less porous
soil characteristic in this area is relatively fertile comparing to other pants of
Nepal. It has therefore awracted agricultural activitics during the past
decades in the area.
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1.5.2  Biological Environment
(1 Site of 1DPP for Mahadevbesi Bridge

a. Fauna

No observation of significant ground dwelling wildlife has been reported in the
area. There are a number of bird species observed. However, no significant bird
species subject to protection or endangered to extinction are known (o ¢xist in the
area.

Fish specics are present in the streams. They are rapid stream type of fishes.
However, their size is relatively small and that there is no commercial value for
the local residents nor the value for home consumption. -

b. Ilora

As the Figure 1.11 shows, the watershed area of the Lower Agra Khola has
been heavily developed for agriculture. A few patches of forest are left in the
upper most slopes of the river. Most of them are classified as mixed deciduous
trecs and 75% of them are hard wood. In places, pine tree forest mixed with
deciduous trees are found. A large patch of Rhododendron forest is found on the
slope of the right bank of Agra Khola, below the western slope of Chisapani, at
about 1,500-1,800m asl.

Because of relatively large concentration of population in the arca, trees have
been cut down for vartous purposes since the occupation of the local residents.
Thus present trees are immature secondary forest with various crown densities
of 10-40%. In the area to the top of mountain slopes, crown density of the forest
goes up to 70%. In general, the extent of forest in the watershed area of Agra
Khola is on the decline.

(2) Area of IDPP for Kulekhani Reservoir
a. IFauna

Distribution of wildlife in the area is very limited. No observation of significant
ground dwelling wildlife subject to protection or endangered to extinction has
been reported m the area. Ground marks of wildlife are hardly observed.
However, there is a high possibility of jackal and deer are present in the forest
areas especially in the area near Kulekhani Reservoir.

There are a number of bird species observed. However, no significant bird
species are known o exist in the area.

There is a karge commumnity of sull water fish species distributed in the Kulekhani
Reservoir. Fishery Department of the Ministry of Agriculture has becn active to
enhance fish population in the reservoir.

No stream water fish species for local consumption is present in the area
between Kulekhani Reservoir and Pharpin area.

b. Flora

As the Figure 1.13 shows, the general land use patterns of the area between
Kutekhani Reservoir and Dakshinkali VDC in Kathmandu District.
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The area on the left bank of Kulekhani Reservoir is covered with refatively thick
forest because of the steep slope provided less accessibitity for agriculral
activities. Most of these forest areas are classified as mixed coniferous forest and
dominating species is pine trees. However, the area in the ¢ast of the route of
road has been heavily developed for agriculture while there are a few patches of
forest left in the upper most slopes of the area.

Because of relatively large concentration of human population in the area, trees
have been cut down for various purposes since the occupation of the local
residents. Thus present trees are immature secondary forest with various crowi
densities of 10-40%. In places, limited patches of forest with the crown density
of 40-70% are found, especially the area on the left bank of reservoir. The extent
of natural vegetation in the area is on the decline because of grazing and
agricultural activitics.

(3) Areas for Community Disaster Prevention Plan
a. Fauna
i.  Phedigaon and Phatbazar
Distribution of wildlife in the area is very limited. No observation of
significant ground dwelling wildlife subject to protection or endangered to
extinction has been reported in the area except for a couple of musk deer in

the farest above 2,200m asl.

There are a number of bird species observed. lowever, ro significant bird
species are known 1o exist in the area.

Stream water type of fishes are not present in the streams around
Phedigaon and Phatbazar.

1. Chisapani

Distribution of wildlife in the area is very limited. No observation of
significant ground dwelling wildlife subject to protection or endangered to
cxflinction has been reported in the area except for a couple of musk deer in
the forest area above 2,200 m.

There arc a number of bird species observed. However, no significant bird
species are known to exist in the area. No fishes are present in most part of
the river.

ili.  Namtar and Tilar
There is a possibility of some significant ground dwelling wildlife found in
the area. Historically, local residents go out for hunting musk deer and
other wildlife species.

There are & number of bird species observed. However, no sigaificant bird
species are known to exist in the area.

Stream water fishes are present in most part of the river. However, sizcs
of them are very small in the upstream area near Namtar and Tilar although
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they are caught for home consumption. On the other hand, there are
relatively large size of fishes caught for sale in the downstream of Manhari
Khola outside of study area.

The area that large size of fishes arca caught is limited to the deep and still
water area near the confluence 10 Rapti River. There is a possibility of
fishes spawn in the upstream area and grow larger in the downstream area
depending on the species. Thus distribution of fish species is subject to
further study.

Flora

Phedigaon and Phatbazar

As the Figure 1.11 shows, the upper most watershed area of Kulekhani
Kholz, which consists of Palung Khola in the upstream area and that it
branches out to Phedi Khola and Gharti Khola, has been heavily
developed for agriculture. However, there are a few patches of forest left
in the upper most slope of the area. The area to the west of Phedigaon is
classified as mixed deciduous trees, predominantly oak trees, and a
mixmre of pine trees. The forested area to the east of Phedigaon indicates
similar feature of vegetation. Crown density of the forested patches around
Phedigaon and Phatbazar is about 40-70%.

ii.  Chisapani

As the Figure 1,11 shows, there are a few patches of forest in the areas
above and below Chisapani, which has been developed on the steep
hillside. These forested areas are classified as deciduous forest mixed with
coniferous trees. Dominant species is oak mixed with very old
Rhododendron. Because of the moisture in the air relatvely high
throughout the year, development of moss on the branches of the trees in
the forest is noted.

There are separate patches of forest in the area below Chisapani. It is a
mature forest of Rhododendron mixed with deciduous trees.

Crown density of the forest above Chisapani is between 40-70% while that
of below Chisapani is 10-40%. Rhododendron forest should maintain
crown density of 40-70% or more in places.

iti,  Namtar and Tilar

The Figure 1.12 Land Use in Agra Khola and Upper Kulekhani Khola
shows the general land use patters of Namtar and Tilar.

Because of relatively small concentration of population along the river,
rees have been cut down in the areas limited to the main stream of the river
during the past years. Thus forest in the upstream areas of Namnr and
Tilar is relatively mature.

The mountain ranges to the north and the south of Manhari Khola are

covered with deciduous forest while there are a few patches of denuded
forest near Namtar and Tilar along the river. There is a large size of mature
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forest of pine trees on the right bank of the river and this is continued to
the upper most area of the watershed area. Their crown densily is
estimated as high as 70-90 % in most areas.

Most of the immature forest areas located near the top of the mountain
range are classified as mixed deciduous forest. Their crown density is
approximately 40-70%. Majority of the trees in the immature forest located
in the lower altitude are of tropical hardwood type.

1.5.3 Social Environment
N Site of IDPP for Mahadevbesi bridge

Table 1.1 shows an outline of the socic-economic profile of the area related to the
protection of Mahadevbesi Bridge on the Prithivi Highway.

Most of the area of Lower Agra Khola belongs to Mahadevbesi VIDC of Dhading District.
Occupation of the population in the Lower Agra Khola is predominantly agriculture
conducted on the hill sloepes. On the other hand, there is a large area of grazing land
distributed within the Lower Agra Khola Area.

There is a recent development of deploying local residents as well as those from outside
the Study Area for making construction muaterial in the lower part of Agra Khola.
Deployed local residents eam wage according to the amount of construction materiats they
produce a day. Large boulders at the exit of Agra Khola are manually split to desired sizes
of construction aggregate. In places, gravel on the river flow is excavated and sified for
different sizes of construction aggregate.

Table 1.1 shows socio-economic profile of Lower Agra Khola area. Detailed profile of
the socio-economic conditions of the area directly affected by the Project is subject to
further study.

{(2) Area of IDPP for Kulekhani Reservoir

Table 1,2 shows an outline of the socio-economic profile of the area related to the
prevention of sedimentation to the Kulekhani Reservoir. Occupation of the population in
the area between Kulekhani Reservoir and Pharpin is predominantly agriculture. Standard
of life in the area is relatively high. This is mainly due to the fact that the distance to
Kathmandu, the largest commercial center in the country, is relatively short.

Detailed profile of the socio-cconomic condilions of the area direclly affected by the
Project is subject to further study.

3) Areas for Community Disaster Prevention Plan
a. Phedigaon and Phatbazar

Table 1.2 shows an outline of the socio-economic profile of Phedigaon and
Phatbazar.

Occupation of the population in Phedigaon is predominantly agriculture, There is

a demand of porter for transporting agricultural commodities as well as daily
necessities consumed in Chisapant. Thus relatively large population of
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Phedigaon works as porter.

Detailed profile of the socio-economic conditions of the area directly affected by
the Project is subject to further study.

b. Chisapani
Table 1.3 shows an outline of the socio-economic profile of Chisapani.

Occupation of the population in Chisapani is predominantly agriculture. Some of
the poputation in Chisapani work as porter but it is not significant as major
occupation in the area.

Detailed profile of the socio-economic conditions of the area directly affected by
the Project is subject to further study.

c. Namtar and Tilar
Table 1.4 shows an outline of the socio-economic profile of Namtar and Tilar.

Occupation of the population in Namtar and Tilar is predominantly agriculture.
Some of the village population work as blacksmith simultaneously operating
grain mill. Fishing is one of the major activities in Namtar and Tilar. The fishing
technique has been brought in the area by the tribe living in Terai i.e. there are
some ethnic minority that has migrated to Namtar and Tilar area who has brought
with them fishing technique.

1.6 Expected Impacts to the Environment
1.6.1  Physico-chemical Environment

(1) Site of IDPP for Mahadevbesi Bridge

a. Morphological Change of Agra River

Morphology of Agra Khola is expected to change to a some extent as a series of
structural measures are taken. General slope gradient of the river upstream of the
ground sills would be greatly reduced. In effect, the speed of the natural changes
on the morphology of Agra Khola will have to be greatly reduced. With the
measures, natural course of the river and its scouring action to the floor and the
bank of the river at the section of 1 km from the confluence of Agra Khola to
Mahesh Khola to upstream area is reduced. Supply of boulders and gravel to
Mahesh Khola is also reduced to some extent.

Depending on the quantity of gravel deposited, effect of ground sill that allows
gravel going through would attract local residents as gravel should become ready
to excavate and sold to construction material buyers. Thus further morphological
changes induced by economic activity of the local residents should occur.

Gabion spur dike with bio-engineering measures to increase vegetation on the
side of the river should also change natural course of change on the river
morphology. However, it is considered as a measure to protect river banks from
further erosion. If left as it is now, the road as well as residential areas should
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endanger as the river bank erode away i.e. the degree of the changes on the
morphology of the river is compensated by the degree of contributions made to
the local community’s use of the area.

b. Changes in Water Quality and Flow Rate of Agra River

Changes in the quality of water in the river should occur to some extent as still
water area increases in the upstream side on ground sill and that it should mduce
algal growth to some extent. Changes on the flow rate of the river should occur
to some extent. However, changes induced by ground sill on the changes of
water quality and flow rate is insignificant.

c. Geological Changes

There is no geological change expected to take place as a result of project
implementation in the area around Mahadevbesi Bridge.

{2) Arca of IDPP for Kulekhani Reservoir
a. Morphological Change on the Mountain Slope

Since paving works of the road leading to Pharpin from Kathmandu is being
undertaken, the section subject to study within the framework of the Study for
environmental impact assessment is the road between Pharpin in Shesnarayan
VDC, Kethmandu District and Kulekhani Reservoir in Markhu VDC,
Makawanpur District. This route of road passes throngh Sundol and Sanimal in
Kathmandu District, and Phakelchaur, Rakaskholagau and Purandi in
Makawanpur District.

The following is considered as major impact on the physico-chemical
environment with the constiuction works of the road:

i.  Dislodging and Disposal of Materials;

There are a number of places that land slide is likely to occur along the
route of road. There are some sections that are not only delicate for road
construction works but also there are danger of the risks of land slide.
However the road constructions are conducted with precautions, there are
very high possibilities to cause accidental distodgment of fragmented rocks
and other materials to the areas below the construction works take place. In
places, there are some residential and agriculural areas in the sections
below the road construction works take place.

Blasting of rock materials at the section on the steep hillside is necessary.
Alternatively, hydro-mechanically operated rock breakers should be used.
Either the blasting method or rock breaker method, rock breaking
operation should cause fragmented rocks and other matertals accidentally
rolling down the steep slope of the area and should lodge in the river. In
places the materials should lodge in the farming areas. They should cause
some negative impact to the river environment and the local social
environnmient respectively. The same should occur during the normal
hauling operation.

The excavated materials obtained from the normal excavation operation
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should be disposed in the near-by designated areas. The amount expected
to dispose to the spoit bank will be relatively small. In places, excavated
material should be used for embankment fill and use the area as part of the
road. This is a way to minimize the area of spoil bank as well as the
disturbance to the mountain slope in the area.

it.  BExpansion of Road in the Forest Area;

A section of the road from Kulekhani Reservoir leading to Purandi is wide
enough for driving with truck or four-wheel drive vehicle. Expansion of
the section of road requires disposal of excavated materials. Some land
acquisition of the forest area is necessary.

iit.  Operation and Maintenance Works

While the mountain slopes are stable at the moment, road construction
works should disturb the stability to some extent. It would mean to cause
further small and medinm scale stope erosion especially in the areas where
streams are created during the rainy seasons. Thus maintenance works on
the eroded portions of the road should be conducted by the central
government, or a joint effort of the local government and the central
government with a large contribution of the local communities concerned
with the use of the road.

Changes in the Water Quality and Flow Rate of the Streams

No significant changes on the quality and quantity of water in the rivers in the
area between Kulekhani Reservoir and Pharpin should take place.

Geological Changes

There is no geological change expected to take place as a result of project
implementation in the area along the route of the road.

Areas for Conununity Disaster Prevention Pian

Phedigaon and Phatbazar

i.  Morphological Change of the Rivers around Phedigaon and Phatbazar
Permanent change on the morphology of Phedi Khola should take place as
a result of the river training works and other project components fixing the
natural course of the main stream as well as other streams branching out of
Phedi Khola. However, overall changes taking place in the river
morphology is to safeguard the residential areas as well as their agricultural
land. -

ii.  Water Qualily and Flow Rate in the Streams and Rivers
Flow rate of the river should change to some extent. Quality of the water in

the river will not change where as the flow rate of the streams around
Phedigaon and Phatbazar should take place.

AlO- 16



JCA DISASTER PREVENTION STUDY
M THE CENTRAL OEM‘&L&P’?E‘%T REGON OF NEPAL

iit.  Geological Changes

There is no geological change expected to take place as a result of project
implementation in the arca around Phedigaon and Phatbazar.

b. Chisapani
i.  Morphological Change of the Rivers in Chisapani

Slopes above the presently eroded by gullies are stabilized with bio-
technical slope stabilization measures. Gabion structures and a concrete
check dam should stop debris from tumbling down on the slope. These
mecasures cause (o change natural process of river morphology to some
extent. On the other hand, with these measures, possibility of the
occurrence of land slide near the village should be greatly reduced i.e. the
degrec of the changes to the natural environment is compensated by the
degree of contributions made to the local society.

ii,  Changes in Water Quality and Flow Rate of the Streams in Chisapani

Installation of water supply tank for distribution of drinking water and
irrigation water should change natural course of waterway. This is a
measure to make better vse of limited water sources in Chisapani for
improving the standard of life as well as to improve agricultural activities.

iii.  Geological Changes

There is no geological change expected to take place as a result of project
implementation in Chisapani.

C. Namitar and Tilar
i Morphological Change of the Rivers in Namtar and Tilar

There are a number of project components causing morphological change
of the rivers in Namtar and Tilar as follows:

- A check dam to Syalse Khola;

- A consolidation dam on Manhart Khola;

- A multipurpose consolidation dam on Manhari Khola;

- A multipurpose check dam on Manhari Khola; and

- Reclamation in the river and bank protection works on Manhari Khola.

These structures should change the gradient of the stream toward upstream
of these rivers. Thus scouring action of the niver is greatly reduced while
the process of sedimentation toward the upstream of these structures
increase. On the other hand, sedimentation in the downstream of these
rivers would be greatly reduced.

it.  Morphalogical Chrange of the Mountain Side
The rural road leading from Chunya on the Tribhuvan Highway to Namtar

and Tilar is subject to rehabilitation as the hillside is frequently damaged
during rainy season. Intreduction of bio-enginecring road improvement
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work stops natural process of dislodging loose materials on the slope. The
bio-engineering measures should function to maintain social environment
of Namtar and Tilar.

iii.  Changes in the Water Quality and Flow Rate of the Rivers

A number of measures taking place in Manhari Khola and Syalse Khola
should change water quantity at the point of impoundment. With the
impoundment of water, flow rate of river water should also change. It
does not cause major inconvenicnce to the life of the people in Namiar and
Tilar nor their cconomic activities, However, there is a possibility of
causing impact to fish species in Manhari Khola to some extent.

iii.  Geological Changes

There is no geological change expected to take place as a result of project
implementation in Namtar and Tilar.

Biological Environment

Site of IDPP for Mahadevbesi Bridge

Fauna

Impact o the existing biological environment could be very small since the site is
in the middle of hill slope agricultural area and that the continuity of the forest in
Agra Khola, and the local wildlife has been greatly reduced since the occupation
of the local residents.

Fish species appears to be extinct in the Agra Khola Basin.

Flora

There is no major impact on the vegetation around Mahadevbesi Bridge.

Area of IDPP for Kulekhani Reservoir

Fauna

Empact to the existing biological environment could be very small since the site is
in the middte of hill slope agricultural area and that the continuity of the forest in
Palung Khola, and the local wildlife has been greally reduced since the
occupation of the local residents.

There are a number of fish species in the river.

As excavation of sand as construction aggregate in the Kulekhani Reservoir is
intended to conduct, turbidity of water in the reservoir should increase.
Depending on the scale of operation, it should affect fish species in the reservotr.
Thus turbidily of the water in the river is subject to monitoring and if it was

proved to be affecting quality and quantity of fish culture in the reservoir, some
sort of preventive mieasures should be implemented.
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Ecological importance of the reservoir is relatively lower than its importance as
commercial and domestic values of the fish species in the reservoir. Thus any
further study should be made on the basis of commercial importance.

b. Flora

Major impact on the remaining forest patches should occur in places as new road
construction takes place.

3) Community Disaster Prevention Plan
a. Fauna
i.  Phedigaon and Phatbazar

Impact to the existing biological environment could be very small since the
site is in the middle of hill slope agricultural arca and that the continuity of
the forest and the distribution of local wildlife in the Phedi Khola basin
have been greatly reduced since the occupation of the local residents.

There are a number of fish species in the river. The species, ecological
importance and commercial and domestic values are subject to further
study. In addition, construction of a check dam across Palung Khola
upstream of Palung Bridge has been planned by NEA. Effect on fish
species induced by the combination of NEA’s work and a serics of
meastires under the frame work of the Study should cause to increase still
water type of fish in the area upstream of the river.

it Chisapani
Impact to the existing biclogical environment could be very small since the
site -is in the middle of very steep hill slope dominated by terraced
agricultural area. Continuity of the forest and the distribution of local

wildlife in the area have already been greatly reduced since the occupation
of the local residents.

ili.  Namitar and Tilar

Continuity of the forest on both sides of Manhari Khola has been
maintained to date. Wildlife, including bird species, should be widely but
probably thinly distributed in the Manhari Khola basin. They must be
temporarily disturbed by the noise and dust emanated from the
construction works.

Introduction of bio-gas plant and micro-hydropower station should greatly
reduce the rate of cutting trees for fuel in the basin. There should not be
any permanent not cumulative nature of impacts on the biological
environment in Manhari Khola basin,
b. Flora
i. Phedigaon and Phatbazar

Afforestation programme, mainly in the form of communily forestry and
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agro-foresiry programme for individual farmers, should cnhance to
increase crown cover of Phedigaon and Phalbazar as a whole. No
introduction of cxotic variety s intended to plan,

ii.  Chisapani

Afforestation programme, mainly in the form of community forestry and
agro-forestry programme for individual farmers, should enhance crown
cover of the area as a whole. No introduction of exotic variety is intended
to plan.

ili.  Namtar and Tilar

There is no community forestry programme intended to conduct within the
framework of the Project. However, agricultural programme should make
emphasis on the agro-forestry programme that should increase crown
cover of the area to some extent.

1.6.3  Social Environment
(1) Site of IDPP for Mahadevbesi bridge

Protection of Mahadevbesi Bridge would eliminate the great risk on the disruption of
transportation system that is linked to the national level of economy. Economic conditions
of the locat communities should also be protected as the bridge is protected.

Negative impact induced by the structural measures of constructing check dam and
ground sill would be 1o realign existing foot path, which are used during the dry season.

Direct benefits to the local communities induced by the construction of access road to the
construction site of check dam and ground siil should be small since the length of the road
from Mahadevbesi Bridge is relatively short.

Job opportunitics generated by the construction works should cause positive impact to the
local economy on the condition that the local residents are deployed for the construction
works.

(2) Arca of IDPP for Kulekhani Reservoir
a. Land Acquisition

The present road from Pharpin is not paved nor wide enough for the wucks
transporting sand. At present, the first 10 km section from Pharpin in Pharpin
VDC, Kathmandu District, is expected to complete by the end of the dry season
in 1996/97. The remaining 11 km section should be completed by the end of the
dry season in 1997/98. Thus improvement of the road should be conducted for
the entire length of 21 km.

With the works for expanding the width of the road, acquisition of land areas is
involved. Approximately 6.3 ha (extra 3m for expansion of the road x 21,000m)
of area is subject to land acquisition and 35 % of the area, or 2.3 ha, is forest
area owned by the Government of Nepal. '
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Acquisition of a part or entire residential arcas of about 28 houses should also be
involved in the plan. Thus compensation for these houses should be made.

b. Local Demand of Road Construction and Their Willingness to Participate

Desire to build a motorable road going through the area is very high and most of
the local residents are willing to participate the road construction works as
unskilled or skilled labour at nominal rate of wage or even at free of charge i.e.
land acquisition in the arca should not pose any severe socio-economic problem.

Willingness of the local community to construct the road linking Pharpin and
Kulekhani Reservoir is noticeable. Local residents are willing to participate the
road construction work as unskilled labour at free of charge. It should probably
the way to exchange local labour for the environmental degradation and the fand
acquisition of agricultural land and residential areas for the new road.

c. Changes of the Land Use Patterns

As a result of road construction in the area, land use patterns of the area between
Pharpin and Kulekhani Reserveir should be greatly changed upon completion of
the road construction works. The changes should be made toward the more
income generating agricultural activities i.e. more vegetables grown in the area
than the varieties of agricultural commodities for home consumption.

&) Areas of Community Disaster Prevention Plan
a. Phedigaon and Phatbazar

Construction of all weather surface road on the dike planned to construct along
Phedi Khola would enable to speeding up and more quantity of the flow of
commodities throughout the year. On the other hand, these conveniences of
moving commoditics should further acceleraie the rate of developing the hill
slope agricultural activities without leveling terraces. This should help to increase
the rate of cutiing trees for fucl, rate of expanding grazing areas or correcting
fodder leaves for raising domestic animals.

Land use patterns in Phedigaon and Phatbazar should change 10 a great extent,
With an implementation of community forestry programme, including tree and
shrub planting in the agricvltural area and the river training area would
demonsirate that the awareness on the importance of environmental management
with tree planting should increase to a very large extent.

b. Chisapani

Measures planned to implement in Chisapani village is to protect terraced
agricultural arca. No significant negative impact should be induced by the
measures to the local community.

Land use patterns in Chisapani should change to a great extent. With an
implementation of community forestry programune, including trec and shrub
planting in the agricultural area and the river training area would demonstrate that
the awareness on the importance of cavironmental management with tree
planting should increase to a very large extent.
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C. Namtar and Tilar

Most of the measures planned to implement in Namtar and Tilar should function
to enhance local economy.

Land use patterns in Namtar and Tilar should change to a great extent. With an
implementation of community forestry programme, including tree and shrub
planting in the agricultural area and the river training area would demonstrate that
the awareness on the importance of ¢nvironmental management with tree
planting should increase to a very large extent.

1.7 Expected Envirommental Management Programme

1.7.1  Site of IDPP for Mahadevbesi bridge

(1) Regulations on the controlled excavation of river floor materials in Agra Khola
should be imposed.
(2) Introduction of early warning system should function as a means to manage

social environment of the local communities.
(3) Ground sill, revetment works and gabion spur dikes intended to conduct in the

arca are considered, as a whole, to function as environmental management
programnie by themselves.

1.7.2  Areaof 1DPP for Kulekhani Reservoir

(1) Regulations on the controlled excavation of materials in the Kulekhani Reservoir
should be imposed.
(2) Acquisition of land is involved in the plan as road construction takes place. Any

improvement of the land should be compensated.

3 Relocation of the local residents whose properties are subject to compensation
should be made. Depending on the preference of local people, monetary
compensation or land-to-land compensation should be considered.

(4) Operalion of the sand excavation works should be accompanied with the

monitoring programme on the water quality. If excessive, silt protection should
be installed so as to disturb nor fish population in the reservoir.

1.7.3  Community Development and Disaster Prevention Plan

() Phedigaon and Phatbazar

Introducing community forestry, river training works, tree and shrub planting works for
slope protection as well as to increase fodder and fruit-bearing trees, and the maintenance

work on the slope of newly created dike should all function as environmental management
measures for the local communities.
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(2) Chisapani

Introducing community forestry, river training works, bio-engineering measures, water
supply system, tree and shrub planting works for mountain slope protection as welt as to
increase fodder and fruit-bearing trees should function as environmental management
Measures,

3) Namtar and Tilar

Fish species caught in the river should be reproduced by means of fish culture method.
These fishes have to be released to the area up-stream of the muiti-purpose check dam se
as to redistribute fish species in the upstream area of Namitar and Tilar.

1.8 Expected Environmental Monitoring Programme

1.8.1  Community Organization

Introduction of early waming system and zoning regulations on hazardous arcas that law
enforcement for if is an important part should function as integrated part of the
environnental monitoring programme. Other detailed progranime for environmental
monitoring is subject to further study.

i.8.2 Reintroduction of Fishes

Fish population and distribution in Manhari River has not been closely studied yet. Since
there is a possibility of impounding water in the upstream area of Namtar and Tilar,
migratory course for fishes in the river could be separated by the dam. Thus further
monitoring on the catches of fish in the upstream and downstream of the multi-purpose
check dam in the river should be conducted while redistribution of fishes to the river is
conducted as a part of environmental management programme.

1.8.3  Turbidity of Water in Kulekhani Reseivoir

As excavation of sand in the Kulekhani Reservoir is intended to conduct, turbidity of
water in the reservoir should increase. Depending on the scale of operation, it should
affect fish species in the reservoir. ‘Thus turbidity of the water in the river is subject to
maonitoring.
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Table 1.1 Socio-economic Profile in Lower Agra Khola Area

(1) District Profile: Ohading d. Infrastructure Development No.
Area (km2) 1,926 School 24
No.of Hitold 51,273 Dispensary 0
Average Size of H/H 5.4 Caonecting Point to Motorable Road 3
Popuiation 278,068 Post Office 3
Density of Population{persons/km?2) 144.4 Police Post 3

Irrigation System 2
AgriiVeterinary Sub-cenler 0
(2) Profite of Lower Agra Khota Area Eleclricity Outlet 19
a. Population No.
i. Tasarpu VDC 4,321
No.of HiHold 388 e. Waler Supply No.
Average Size of H/H 6.3 Village Tap 73
Spring Water 109
Piping Without Tap 4
ii. Thakre VGC 6,842 River Water 156
No.of H/Hold 1,249
Average Size of H/H 55
f. Sanitation %
Latrine 2
iii. Bhumesthan VDG 7,521 No Latrne 93
No.of HiHold 1,401
Average Size of H/H 5.7
g. Occupation %
Agricuiture 93.2

b. Ethnic Composition % Business 4.6
Tamang 20 Govl.Seivices 02
Magar 2 LabouriWage Works 20
OCanuwar/Sunwar U]

Gurung 1

Brahmin/Chhetri 75 h. Land Use %

Newar i Mature Forest 0

DhamirKami & Others i Immature Forest 0
Grazing Land 29
Rice Field (Level) 26

c. literacy % Upiand Crop Area 25
PrAmary 14.9 Shrub 20
Lower Secondary 3.0
Higher Secondary 0.4
Higher Education 0.1
Reading and Writing 10.2
Average Literacy 273

Note) Population Data based on 1391 Census
n.a. - Data Not Available.
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AMNEX - 10

Table 1.2 Socio-economic Profite in Upper Kulekhani Khola Area

(1} District Profile: Makawanpur

Area (km2) 2,426 e. Waler Supply
No.of HiHold 60,500 Village Tap
Average Size of HH 5.2 Spring Water
Population 314,599 Piping Without Tap
Density of Papulation{persons/kmz2) 1287 River Water

{2} Profite of Palung VDC

a. Demography No. f. Sanitation
Population in Palung VOC 6,454 - Latrine
No.of HHold 977 Mo Latrine
Average Size of HH 6.6

b. Ethnic Composition % g. Occupation
Tamang 420 Agriculture
Magar 4.3 Business
Danuwar/Sunwar 0 Govt Services
Gurung 0.5 Labour/WWage Works
Brahmin/Chhelri 325
Newar 14.6
Dhami/Kami & Others 6.0

c. Literacy % h. Land Use
Primary 185 Mature Forest
tower Secondary 6.5 Immature Forest
Higher Secondary 1.0 Rice Field {Level)
Higher Education 0.4 Upland Crop Area
Reading and Whiting 12.9 Shrub
Average Literacy 41.5 Grazing Land

d. infrastructure Developrnent No.
School 28
Dispensary 1
Conecting Point to Motorable Road 13
Post Office 4
Pclice Post na.
lrrigation System n.a.
Agri/Veterinary Sub-center 0
Efectricity Outlet 32

Note) Population Data based on 1991 Census
n.a. - Data Not Available.

A10-26

%
86.8
7.1
0.2
6.0

Yo
0.8
421
20.5
36.5



SCA f CISASTER PREVENTION STUDY
it? THE CENTRAL OE\;StOEFMENT REGION OF NEPAL
NHEX - 10

Table 1.3 Socio-economic Profile in Upper Agra Khola Area

{1) District Profile: Makwanpur

Area (km2) 2,426
No.of HiHold 60,500
Average Size of HH . 52
Population 314,580
Density of Population{persons/km2) 129.7

(2) Profile of Agra VDC
a. Demography

Population 6,839
No.of H/Hold 1,252
Average Size of H/H 5.5

b. Ethnic Composition No.
Tamang 60.0
Magar 24
Danuwar/Sunwar 0
Gurung 1.6
Brahmin/Chhetri 26.6
Newar 0
DhamifKami & Others 94

¢. Literacy %
Primary 11.¢
Lower Secondary 20
Higher Secondary 04
Higher Education 0.1
Reading and Whiting 72
Average Literacy 21.7 %

d. Infrastructure Development No.
School 8
Dispensary 0
Conecting Point to Motorable Road 0
Post Office 1
Police Post 0
Irrigation System 0
AgrifVeterinary Sub-center D
Electricity Outlet 0

Note) Pogpulation Dala based on 1991 Census
n.a. - Data Not Available.
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e. Water Supply

Village Tap

Spring Waler
Piping Without Tap
River Water

. Sanitation

Latrine
No Latrine

. Occupation

Agricuiture
Business

Govt Services
LabouriWage Works

. Land Use

Mature Forest
Iminature Forest
Grazing Land
Shrub land

Rice Field {Level)
Upland Crop Land

No.

SO oM

%

—

%
96.6
1.40
0.03
1.97

%a
33
15

16
29
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Table .4  Socio-economic Profile in Upper Manhari Khola Area

(1) District Profite: Makwanpur

Area (km2) 2,425 . Water Supply No.
No.of H/Hold 60,500 Village Yap 6
Average Size of H/H 52 Spring Water 0
Population _ 314,509 Piping Without Tap 0
Densily of Population(personsfkm?) 129.7 Rivar Water 0

(2) Profile of Namtar VDC

a. Demography No. f. Sanitation Y
Poputation 7,989 Latrine 1
No.of HiHold 1,331 No Latrine 99
Average Size of H/H 6.0

b. Ethnic Composition % g. Occupation %
Tamang 30 Agriculture 81
Magar 5 Business &
Danuwar/Sunwar 55 Govt.Services 12
Gurung 2 Labour/Wage Works 2
Brahmin/Chhetri 5
Newar 1
DhamifKami & Cthers 2

¢. Literacy % h. Land Use %
Primary 10.2 Malure Forest 24
{ ower Secondary 6.8 immature Forest 47
Higher Secondary 3.7 Grazing Land 0
Higher Education 0.4 Shrub 12
Reading and Writing 9.4 Rice Field (l.evel) 14
Average Literacy 30.5 Upland Crop Area 3

d. Infrastructure Development No.
School 14
Dispensary 0
Conecting Point to Motorable Road 1
Post Office 0
Police Post 0
Irfigation System 1
AgrifVeterinary Sub-center 0
Electricity Qutlet a

Note) Population Data based on 1991 Census
n.a. - Data Not Available.
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ANNEX - 10

Table 1.5  Socio-economic Profile in Kulekhani Dakshinkali Area

(1) District Profile: Makawanpur b. Ethnic Composition
Area (km?2) 2,426 Tamang
No.of H/Hold 60,500 Magar
Average Size of H/H 52 Danuwar/Sunwar
Poputation 314,599 Gurung
Density of Population{personsfkm2) 1297 Brahmin/Chhelri
Newar

DhamifKami & Others
(2) District Profile; Kathmandu

Area (km?2)
No.of HHold 81,139 c. Literacy
Average Size of HH 52 Primary
Population 421,258 Lower Secondary
Densily of Population{persons/km?2) Higher Secondary
Higher Education
Reading and Wiiting
(2} Profile of Lower Agra Khola Area Average Literacy
a. Population No.
i. Markhu VDC 3,137
No.of H/Hold 581 d. infrastruciure Development
Average Size of H/H 54 School
Dispensary
Conecting Point to Motorable Road
ii. Chitlang VOC 6,442 Post Office
No.of HHold 1,136 Polica Post
Average Size of HH 57 Irrigation System
AgrifVeterinary Sub-center
Electricity Outlet
iil, Fakhel VDC 4,446
No.of HHold 772
Averaqge Size of HH 58 e. Waler Supply
Village Tap
Spring Water
iv. Kulekhani VOC 2972 Piping Without Tap
No.of HHold 535 River Water
Average Size of H/H 56
f. Sanitalion
v. Sisneri VDC 3562 Latrine
No.of H/Hold 612 Mo Latrine
Average Size of HH 58
g. Occupation
vi. Chhaimale VDC 3675 Agriculture
No.of H/Hold 668 Business
Average Size of HiH 55 Gowvt.Services
Labour/Wage Works
vii. Dakshinkali VDC 3478
No.of H/Hold 613 h. Land Use
Average Size of HiH 57 Malure Forest
immature Forest
Grazing Land
viii. Talku Dudechaur VOO 2601 Rice Field {Level)
No.of H/Hold 465 Upland Crop Area
Average Size of HH 56 Shrub

Note) Population Data based on 1991 Sensus.
Viliage taps are shown in percentage instead of number.
n.a. - Dala Not Available
Concerned VDC: Marku, Chitlang, Facke!, Kutekhani and Sisnerni VDC in
Makawanpur District and Chhaimale, Dakshinkali, and Talku Dudechaur VDC in
Kathmandu District
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Land Use in Agra Khola and Upper Kuiekhani Khela
(Makwanpur and Dhading District)

. 1900 500 O [ H 3 » _?Km.

Hu Majesiys Goverpment of Nepd .

Meuwry of Bueest and S0 Gasortanosdiparine g of $d Coraent g
T STEDY ON THE DISASTER PREVENTION FLAN
TOR SEVERELY AN ECIED ARLAS BY (923 DISASIER
IN B CENTRAL DIVELOPMENT SEGION OF NUPAL

JAPAN INTERNATIONAL COOPERATION AGENCY

Al0 - 40




LAND-USE

TERAL_CULTIVATION

LEGEND

HILLSLOPE CULTIVATION

WAt Lasgs - - - - W Levas Taridaens - - - ‘- -1
Uoper ®itends - W Siogng Terracan - €
Grr Lanoy &
Magg LoAds .y prenge T30, = 100% cattivorid - - - - - )
Magiom © 5O% ~ T8% curtrelnd - - - -2
Light = 23%p ~ 50 culiwand - - - -t
Apeagonsd - - - - A
VALLEY CULTIVATION
Veley Flocry, neng.ng Tars, FOLinuses and/or Arywnal FAsL whcm oy 103 3221 10 oeagp - - - - W
Tocy, Anynzl Fomy ordforlevir Fosraspes - - L B . - - F
GRAZING LANDS -6 NON AGEBICULTURAL LAND,
e oy
SunTroowal Tone <IQOQm .- -1 Prroatuol Sa%a ond e - - . L
warm Tempsorgre Zone 1QCOm - 2000 M - - - - 8 Reew - - - R
Temoaratz Zone CCCm - ZECO m - -3 Soag/ravatd Boudurs a
Caer Temparare Joca 2600 m= 3000 m - - - -4 Loww - - - v
Syt- 4ty Zone I0COM=- al0Om - - - -4 Urpan - v
A1a.on fthe »AOOOm - - B
COM:NANT CROPPING PATTERMS
UHNEGON  SEASON WINICRSERY SEASON
B.oe Fouew a
Rice Quaata ]
e Puses L]
(1] Ceragl +
More=f.ce Faliow u
Moue- Ree Winter UoR 4
My pr Mings fohow j
Mite Wogeg x
Mragp Ceraar 1
Mo, ze Pazas -
Mg1e Aarag ]
Mo-re + Fopmo wanter crcd ¥
Caree: Fangw [
Corgai~Foliow Foliaw = fotow q
Pooa Fourgw Py
Woara m
Sugir Cohe 1
Otaar v

Loinngd ngerundernred g

DOuDd MONISON CFEI AN DUVLRATE- it ) Reldytd watr o0 A 3eore BAOCLEL-]

TYPE LEGEND SAVPLE

Tz {a)

LEwdl rerided
30 - 5% Cuttramie

LQAGSLHAE BlurGay + -r - -

FORESTRY

COVER TYPE

T — Comfaman = TS%0 or morg O Hac grecd O ConderDus
no~ mopeogn = T3 Or more of RN duagieN orp POFOwWCOCH

S Mo BN giagr gombinobGek ol tred SEAEAL

$ — 503wVl c4JE0N0G wRAh MOy ACTE AOCIwOd F454Terehen

SPECIES TYPE
Trocucal Types

Saf = Srorwg roxem

KS§ — ESe¢wCed a4l 000 SGHIGA § AR
Pr — Paag roxpwrgne {Char Pongr
Twri~Trapstci m3ed Mrdetdal

~
N\ R~ Req-Frikw

] a1

.
Zign - Rewyed Poizes
Ree= Caregl

————

LEGEND

Keli Khola ¢nd
L.ower Manhori Khota

Upper Monhari Khola

Gl g

Tamgarees &80 Aigice Tt

OxE~ Tefulatnd fned FOO0 MSFIG
0 = Quecus (D) o sCecas
By = Jenisg wnly (Arery
£ — &Bve3 3oaCrubar Ond ADaty

pirorad 1A
w = Py wulbighang 18e Peoel
Ta = T333 Qumast (mgmeats)

Saecras of jatergyt whch @iy Iofh 4 MAJF 87 ontpduanl famotnaf? =, IR @ e 0F Jy34 wil B4 $50wn
BY FoINIICA A Igneey CANE AJeC43 FDrevelon. Severe Ceiracatea 19 SACwR Oy the Subscrd ¢,

t o~ Comiary prasent in Adrpwded mit

0 - Cigews descarciCeson

o <~ Comyimes 16tue391Crontsal

1 = Oryores, cnie Dy Medry HOGNE OF Res
B dogber cnglor legr

o = Jencares eancheons wnoen
W o= Lgra gedrugee jLar¢al
Ow = Piray wgitghednoilng el
12 ~ Pigw wnhearg [Sovednl
1 = TieQq Bumond bremucn)

WEGr 0% Ore FoTRG. RRaA CROWLH MOTE 10N 0Nt P84k 8T 304CH3 grouo i3 rvam, . f Cobbidie
mgcder Of DruddMrgnCaL 4§ IPw For on Adqg aCed mIh Porus woilithdns

CONDITION TYPES

R = BoCu OF FOCE DoTCFE3 wib 3{Qiterad Iorgs

——=— §hag ond Gl — T/iGw md{Jled Jowrt.Ofd deRCrCe
Br = Bwra — Greg oF Berr ledval BIVE OF NG febtucl 41903

Pl = Pamanan
PF = Prorechizn Forgst= lgcgss wiid moapgesenl

CROWN DENSITY

€aprusrdd 0 0 percenioge £ IMF £r90 CoviRE
Oy e Crawne
] <1075 [Xoa = ‘ocant 176¢)
2.10=-40%
3, 40 T0%
210

Broiemy Ove *3 e lregdi

MATURITY CLASS

Mo Holera 19 graneciur e Traes g cacsred
of THYE R EPRGSE FOMIICA O GF hou
Lmdee mle

1 = megrery o 1ot SHrhDar g gl

R Fefadduf DEE = A FEQISICOBIA ) b sie

TYPE LEGEND SAMPLE

] A Bu‘d
Y A

Waed et

Foenstr Bowspory - -

Fu Sergn {nwmiocslr FO Yy Natuey

. Ry

L~

0w

HTMR 3N

HSal (31
HSal 31

F(o .

G
o O3 D

HOMB3I /& . e B r- ;‘ -
MPrTMH3L vi H ”Hz X

.
e Cidad

MPwDMBA

PF-rOMEB21

\‘,\\\’ OMBPw2

\‘.// HDOMB 2]
\ o

HomB 2l HOMBQ3M

HMTKHPr3L

CPre 3} Ti(i)-

MIMHRFr21

HTMH21 ™

[
i ~ HTMHA3] Y
H 31
HTNMH 43M . s HTMH

Source .

Lond Utilization Mop,Central Development Region, Nepal,
150,000, H.M.G. Survey Department, 1984

Hes Mujesiss Goverament of Nepal
Meaiary of Tored ard Sl Consersotr T parimens of Soal Conananen

fig. 1.12

Land Use in Upper Manhari Khola
{Makwanpur District)

THE STUDY 0N (HE RDISASTER FREVINHON AN
FOR SEVERELY ALHLUIED AREAS BY i94d DINANTER
IN THE CENIRAL. DEVEIOPMUENT RLGION OF NFPAL

JAPAN INTERNVANIONAL COUPERATION AGLACY

Al0-41




LAND RESOURCE MAFFING FROJECT
AAND CAPARR ITY LEGEND)

Clus i Lads we nesdy Jevel plopes 17 mnd soils 1
deep. There vee few hmatione for erable
agiculture of forcsiry

Clas B Landssre geatly atopang (sloper §-5"}and
esite aredeep and well diwned  Tercanng of
GonloUring 19 necenary o coatrol eronich
when used For arable agricobivre and
martenance of ground cover s requared for
forairy rlated varge

Class i Lardsorc mcderately 1o strongly sloping
{aloped 5-307) and sody are S0 0 100¢cm
deepand welldrained. Thece arefew
Yimitaticns To waditional forzst wee provided
adequile ground coverismmataiaed.
Terrncing inmandatory o €oatrol ercaion
whea uted foe arable agricubtore. Undar the
exfa¥ing agricuitveal system a lasge pordon of
clagn [T Eand fo sequired forfodder
production and grazng in order 12 maio te
productivity of the cultivated lands {see
rcponl

Claas [V Laads wre either oo steep to be terraced and
cultivaled (>30" olope)or lie above the
wttedical limit of anble sgdcullurm. Scols 1
more than 20am deep and well to imperfacdy
drained. Thrrelsndsare suitabie far
fucla ced, fodder and fim ber production
provices a good, prrmanemi vegolativg cover
I3 maintdeed lo maninize ecsion.

Class ¥V Lods aremer than 30om decp and slopes A
less than 30" on bznds which are alpine
{above troeline}, o are river terraces that are
frequeotly flaoded. These fandy will not
wpporiree growth but have few Limitaticny
when used forfod2er collection orgradng.

Class V3 This dass includes areas will slapza of 3012
£0%, or g¢ntler slopes wil woils fess thaa
20¢m decp. These Jands am considened fugile
because of careme crosion hazardandror
potttegtpentdan poteniial

Class Y1 Thot dass ecnsisis of rack and ice.

SUBCLASSES {Tem perature regimes)

A Subtopical (<1000m} { >10C)
B Warmieng erate 11060 20¢0m) {1518°C)
€ Coolemperte (2000-3600m} {1¢-15'C)
D Alpine B000-4500m) { 3350°C)
E Axic (>$500m} { 4aQ)

SUBDIVISIONS (Molsture reglraes)
s semiarid, uz subhumid, hi humid. p: pechumid

IRRIGATION CLASSIACATION LEGEND

The USBR Land Classification is vaed in part to identify the
arable lacds according vo their surtability fog irrigatioa
agneviure. [n mownizincus areas ooly classlacd Il are
§iren Imganon rsegs.

Two classes For both dirersificd croplands sad wetand
ricefands repeesent fands with progreaisively sy favourakle
physical ctaraticristics. Two classer idennify nouoratie
lands

The subelasses used sndicate deliciencics in soils.
1zp=graphy or drainage.

CLASSES

Dy ersified - eable tsuitable)

Ois ersified crops - wable {modesacly soiable}
R edand nce - anable (suitable)

R Wetand fice - apble modoatedy suitable}
Nonarable - Tentafing

Nopaable

SUBCL ASSES

52 Soif dendiency. 32 Topography delciency,

4 Drunage deficiency

MAPSYMBOL EXPLARATION

IVBCU v — Dominartsubclaszes Warm temperalc and
ool tempenyte
Domirast Sebdivision, subhumid

i
-rainant Capability Class 1V
Dencanator Numerelor
trigatica Svitbility Dominant Capabality
(USBR)Class 2lor  11LAD Class 2
Dhivarsificd Crops. awble T Dominant Subclass.

Oh'hnﬁu;-

with a wopographic Svbkrtpical
ceficicnicy i Deminant
Subdivision. hamid
NOTES
1. Mapunitdesigraticns show dominant capabilty
cnly.

1 These maps aré to be used in copjuccion with the
L znd Capshility Regornt.
Area Distribetion

Class LILIL IV, V VI & VI 0%

SOURE . HIS MAJESTY'S GOVERNMENT OF NEPAL

LAND RESCURCE MAPPING PROJECT
LAND UTILIZATION MAPPRING

SCALE 1:125,000

LEGEKD
w— e Goundary of the Siudy Area

===z Road

> River
Temple

KULEKHAN!
RESERVOIR

IV Bh

IIT. Bh

., IT Bh

Fig. 1.13
Land Use in the Area between Kulekhani and Dakshinkali

2st .

I¥ Bh |
Dakshinkali \

|
402 oo

Hasido! |

Mu Mantys Goeeramest of Nrepedt
Mingary of Tefost snd 3al Cosery st/ ponimeat of ¥oed Osacnalng

THL STURY ON ML DISASIER PREVENTION P AN
FOKR SEVIRELY A1PLCILD AREAS BY 1923 DISASFEK
N CTHE CENTRAL BEVITGIMEND REGION OF NEPAY

JAFAN INTERNATIONAL COUPERATION AGENCY

Al0 - 42







17 7 KULEKHANI RESERVOIR . . '

.i_ . ‘
! ,
!
g ' o 1
! Checkdam B-1 S
BT
%) N :
"Checkdom No.l :

Checkdam GV -1 5
Checkdam CL-1
Check dam No. O
74
Checkdam ST -1
Checkdam D-1

- . - . .- o _ 7 :
.|"E",!i.i_.;,i,!_!,?,sg_fé,;.;,;;:i,:;;;,.5_;3_,_
Fig. 1.14 ‘ P vl

His Maj Gover, r Nepal

Location n&ap Of PrOPOSEd CheCk Pa“l S‘te Minisiry of foicst !:d S‘\’:i? 0’!\511?-;;(:;!‘:3\[‘.:1:{Kl!:‘:} Seit Conzarvation
m and around Rescrvmr 1 THE STUDY ON TIIE DISASTER PREVLNIION PLAN
R Eos - S : FOR SEVERELY AFIECILD AREAS BY 1953 DISASIER
;ol : 5-..1. S =. R ™ THE CENIRAL DEVELOPMENT REGION OF NEPAL

N L A I JAFAN INTERNATIONAL COGPERATION AGENCY

Al10-43




Photo 1.1 Phedigaon: Land potential for community forestry

Photo 1.2 Phedigaon: Gully fonned by Dhungakate Khola,
stone queiry at the top
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Photo 1.3 Alnus nepalensis saplingsgrowing at Dhungakate
riverside, stone accunwlated by 1993 landslide.

Photo 1.4 Phatbazar: Agriéizlmi-al land under reclamation
covered due o landslide, after 3 years
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Photo 1.5
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Photo 1.7 Syarse Khola accumulated debris to Manahari Khola
in front

Photo 1.8 Women in rice transplantation mood in Namatar
village, Namatar VDC
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Photo 1.9 Confluence of Agra and Liti Khola, the color of Liti Khola
changes into red when it rains in the uphill with soil erosion

Photo 1.10 Victims of environmental disaster people from S&igfamt:h* -
compelled to shift from fishing to sone crushing work
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