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PREFACE

Japan International Cooperation Agency (JICA) decided to conduct the preparatory survey
and entrust the survey to Nippon Koei Co., Ltd.

The survey team held a series of discussions with the officials concerned of the Government
of Federal Democratic Republic of Nepal, and conducted a field investigation. As a result of further
studies in Japan, the present report was finalized.

I hope that this report will contribute to the promotion of the project and to the enhancement
of friendly relations between our two countries.

Finally, 1 wish to express my sincere appreciation to the officials concerned of the
Government of Federal Democratic Republic of Nepal for their close cooperation extended to the
survey team.

March, 2014

Takumi UESHIMA
Director General
Industrial Development and Public Policy Department

Japan International Cooperation Agency



1.

SUMMARY

Overview of the Country

Federal Democratic Republic of Nepal (Nepal) is a small inland country which is narrow and
long in an east-west direction and bounded by Chinese Tibet on the north and India on the other
three sides. Its area is approximately 147,000 square kilometers. Its total population is
approximately 26.49 million (census 2011). The topographic features are diverse with a
mountainous region in the northern part which includes the Himalayas (altitude: 4,000 m or
above), hilly land in the middle part which includes the capital city of Katmandu (altitude: 300 -
4,000m), and flatlands called Terai in the southern part (altitude: 300 m or less). The climate
varies largely according to the altitude, an alpine climate being observed in the mountainous
region, temperate climate in the hilly land, and subtropical high temperature and rainfall climate
in the lowland. The southeast monsoon has a large impact in this area, and there is a rainy season
from June to September, with a dry season from October to May.

Nepali GDP has continuously grown favorably, and its per capita GDP reached 735 US dollars
in FY2011/2012*. The ratio of the primary industry to GDP in 2011 was 35.0%, which is the
highest in the South Asian countries. The proportion of the secondary industry is as low as
15.0% and that of the tertiary industry such as tourism and information and communication
shares half of the GDP.

The economy and the life of the people of Nepal are characterized by emigration and poverty.
The number of overseas migrant workers has increased since the 1990s, and the number of new
migrant workers was over 380,000 in FY2011/2012. Various countries are the destinations of
emigration and approximately 70% of them are Middle Eastern countries and the others are
Malaysia, Korea, etc. The proportion of the households which receive remittances from migrant
workers to all households was 30% in FY2003/2004 and it increased to 56% in FY2010/2011.

Note *: Fiscal year (FY) starts around the middle of July.

Background of the Project

The three target micro-hydropower plants of the Project are located in the Mid-western and
Far Western Region which lag behind in development. Each of the three target
micro-hydropower plants has an independent power network, but there is no prospect of
connection of the network to the main transmission system because of the domestic shortage of
power supply and the delay in power source development. With a significant increase in power
demand in the areas of three target sites, the average increase ratio in the number of customers
exceeded 50% at the time of the preparatory survey in 2013 compared with the number in
FY2011/2012. Therefore, the existing micro-hydropower plants have been increasingly
indispensable for the society and economy, serving as the only power source, in each area.

The micro-hydropower plants of the target sites were constructed with assistance from Asian
Development Bank and they have completed 23 years since the start of operation. Maintenance



work such as overhauls and repairs have never been conducted for the three target
micro-hydropower plants, and the generating equipment/facilities are aged and suffer failures
and damage. Consequently, the reliability of stable power supply is almost completely lost in all
the three micro-hydropower plants. Therefore, urgent rehabilitation is required for the three
target micro-hydropower plants, which are the only power source in the respective areas, to
restore their generation capacities and the reliability of the facilities.

If operation is continued with the damaged generating equipment without repairs, it will
inevitably lead to complete destruction and eventually the entire power generation will come to a
complete halt. It can be assumed that the long period without electricity until restoration of that
power supply will cause a significant damage to the economy and livelihood of people in those
areas. A long-term power failure is a matter of human life too as it brings even medical care
services to a halt. In addition, a long term power failure at public facilities such as the military
and the police may also affect public security.

In consideration of such a situation, the government of Nepal requested the government of
Japan to improve the micro-hydropower plants as below.

1) Bajhang Micro-hydropower Plant Rehabilitation 230 KW (115 kKW x 2 units)
(Bajhang District) Expansion 230 kW (115 kW x 2 units)
2) Bajura Micro-hydropower Plant Rehabilitation 230 kW (115 kW x 2 units)
(Bajura Distric) Expansion 230 KW (115 kW x 2 units)
3) Syarpudaha Micro-hydropower Plant Rehabilitation 240 kW (120 kW x 2 units)
(Rukum District) Expansion 240 kW (120 kW X 2 units)
4)  Chaurjahari Micro-hydropower Plant Rehabilitation 180 kW (90 kW x 2 units)
(Rukum District) Expansion 180 kW (90 KW X 2 units)

Note: The capacity of the existing facilities mentioned above indicates the output of the hydraulic turbines. The
output of the generator is 200kW in all of Bajhang, Bajura and Syarpudaha micro-hydropower plants. It is
150kW in Chaurjahari Micro-hydropower plant.

The Chaurjahari micro-hydropower plant in Rukum District was included along with the three target
sites when the request was made. However, since it was found out in the preliminary survey conducted in
March 2013 that the supply area of the concerned power plant would be connected to the main transmission
system in the near future and since the NEA had decided to cease operations in the power plant after the
connection, this plant was excluded from the targets of the Project. In addition, although expansion of each
micro-hydropower plant was requested, but since there is no existing hydrologic data which is sufficient to
study the possibilities of expansion, it was decided not to consider the expansion plan in the Project.

When the micro-hydropower plants of the three target sites are improved by the implementation of the
Project, the power plants will restore their original installed capacities which will be almost double the
current capacities. Consequently, the electricity sales amount will also be doubled. Even though load
shedding (power-cuts) will continue within each distribution network, load shedding at important public
facilities such as hospitals will virtually end, and thus significantly contribute to medical care with power
supply services and equipment running being able to run all day long.



With the doubling in the amount of supplied electricity, the power source for night-time illumination not
only for the public facilities but also for general households is improved, and it is expected to help
schoolchildren to study and learn as well as adults for their community activities.

Contents of the Project

The preparatory survey for the Project was carried out during the period from July 2013 to March 2014,
and the survey team was dispatched to the sites three times in August 2013, October 2013 and December
2013.

Keeping in mind the contribution to implementation of the "Renewable Energy Policy™ to supply power
to village areas not connected to the main transmission system, the Project is planned for implementing the
rehabilitation of the existing run-of-river type micro-hydropower plants having an installed capacity of
200kW each in Rukum District, Bajura District and Bajhang District based on the request by the
government of Nepal and the results of the preparatory survey and discussions, as summarized below.

(1)  Current state of Target Equipment/Facilities and Outline of Rehabilitation

Table  Current State of the Equipment/Facilities and the Outline of Rehabilitation (1/4)

Target site/equipment Current state and outline of rehabilitation

Target site Bajhang Micro-hydropower Plant (Bajhang District)
Bajura Micro-hydropower Plant (Bajura District)
Syarpudaha Micro-hydropower Plant (Rukum District)

1. Hydraulic power The current state of the equipment and outline of rehabilitation are the
generation equipment same in the three target site.
Hydraulic turbines The main units of the hydraulic turbines and the bearings are worn, and

the accessory devices are also failing
The hydraulic turbines, on the whole, are in a state of failure

The entire set of hydraulic turbines will be renewed

Generators The bearings are worn and the speed detectors are failing

Insulation failure has occurred in the generators a few times in the past,
as the insulation has deteriorated

The generators are also being operated in a state of failure

The entire set of generators will be renewed

Control units and DC The devices for frequency control and generator voltage are failing

power supply units Since the protective relays and each meter are broken or inaccurate, the
generating equipment is being operated without protection or control

The DC power supply units are failing and not working

The entire set of control units and DC power supply units will be

renewed




Table  Current State of the Equipment/Facilities and the Outline of Rehabilitation (2/4)

Target site/equipment

Current state and outline of rehabilitation

Transformers

There is no burning or damage, but the thermometers and the moisture
absorbers are failing, and there is leakage of insulation oil

By updating the transformers in accordance with update of the
generating equipment, reliability of the restored micro-hydropower plant
will be secured as a whole

2. Hydraulic power
generation facilities

The current state of the facilities and outline of rehabilitation are
identical in the three target sites

Intake weirs and sand
drain gates

The diversion weir and the intake were severely damaged during floods,
and the plants have been forced to use an unstable withdrawal from the
temporary intake consisting of the remaining existing headrace and some
parts of the intake

The intake facilities will be reconstructed to satisfy the capacity of the
renewed generating equipment

Headraces

Age-related deterioration has occurred over all the canals
The damages observed are as follows:
1) water leakage from the canals
2) scouring of the foundation
3) sedimentation of silt and sand
4) cracks and growth of algae on the bottom and the side walls

5) inflow of earth and sand from the slopes and/or streams along the
canal

Repair will be carried out by restoration of the original state to improve
efficiency and extend the life-time of the facilities

The damaged parts to be repaired will be selected according to priority
as judged from factors such as

1) adverse impact to generating operation
2) danger to people in the area

3) disturbance of operation and maintenance management
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Table  Current State of the Equipment/Facilities and the Outline of Rehabilitation (3/4)

Target site/equipment

Current state and outline of rehabilitation

Water tanks

There are dangerous cracks in the bottom and the side walls of the water
tank in the Bajhang plant

They will be repaired in order to prevent water leakage into the
periphery

The capacity of the water tank has also been greatly reduced due to
sedimentation of silt and sand

Consequently, the generating operation has hardly been carried out in
two of the units. The deposited silt and sand will have to be removed,
and the function of the water tank should be restored

There are cracks in the side walls of the water tanks at the Bajura and
Syarpudaha plants, and they will have to be repaired.

There is no sedimentation of silt and sand, and there is no problem with
the capacity of the water tanks.

Since the sand flushgates for the water tanks of the three sites are
damaged or inoperable, all of them will be renewed

Steel penstock

There is a part which leaks water from a flange joint

The external surfaces of steel penstock are partially corroded, but
coatings remain intact in general

There are cracks in some parts of the saddles and some foundations are
collapsed

External surfaces of all the penstock will be repainted, and repair for
some defects such as water leakage and defects in saddles will be carried
out

For the areas where steel penstock are buried underneath village roads
and farmland, the earth and sand around them will be removed, and the
steel penstock will be protected with retaining walls

Buildings of the power
house

There is no damage to the foundation, the pillars or beams, but the
windows and the doors are damaged and cannot be closed, and there are
gaps in the roofs

In order to protect the renewed equipment, the windows, the doors and
the roofs will be repaired, and repainting of the walls will be carried out
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Table  Current State of the Equipment/Facilities and the Outline of Rehabilitation (4/4)

Target site/equipment

Current state and outline of rehabilitation

Tailrace channels

There are defects due to aging in the side walls and the bottom

In addition, the damages in the revetment at the exits of tailrace channels
are progressing due to erosion by the rivers where water is discharged
from the facilities

Repairs to restore them to their original forms will be carried out. The
water tanks for cooling the resistors of the dummy load governors of the
renewed generators will be newly constructed halfway down the tailrace
channels

(2)  Soft component programme

The technical transfer of skills to the operators to conduct smooth operation and maintenance after
restoration of the generating equipment and facilities will be carried out by means of Soft component

programme for methods of;

1) recording and storing inspection records, failure records, repair records, etc.,

2) utilizing the data for the purpose of planning maintenance

3) managing financial data for planned procurement of spare parts

4. Implementation Schedule of the Project

The implementation of the Project will take 23 months from the conclusion of contract for consulting
services to the completion of rehabilitation work after the Exchange of Notes (E/N) by both Governments.
The implementation schedule will include approximately 2.5 months for the detailed design by consultant,
and approximately 18 months for construction which includes design and manufacturing, transportation,
on-site construction of the facilities and installation works, on-site testing and soft component.

viii




5. Project Evaluation

M)

)

The appropriateness of implementation of the Project will be evaluated as below.

1

2)

3)

4)

The beneficiaries are the residents of Bajhang District, Bajura District and Rukum District,
where the three target sites are located. With regards to the degree of poverty, Bajhang District,
Bajura District and Rukum District were ranked 73rd place, 71st place and 58th place
respectively in the ranking of the 75 districts of the country in the census of 2001.

The Project is implemented to respond to the increasing demand for electricity in the villages
by repairing the existing aged micro-hydropower plants in the target areas which are not
connected to the main transmission/distribution system, and thus contribute to development of
the region’s economy and improvement of the people's livelihood. Both the importance and
urgency of its implementation are very high.

It contributes to the policy of Nepal in the three-year plan, which is ranked at the top priority
of the national development strategy (FY2013/2014 to FY2015/2016). The government of
Nepal positions improvement of the economic infrastructure including electric power as the
preferential area, and seeks to implement power supply development by generation of 15MW
micro-hydropower to supply power to village areas in three years from now.

The government of Japan sets "Improvement of social infrastructures and systems for
economic growth™ including electricity as the priority area of the assistance policy per country
for Nepal, and the Project matches the policy and the analysis above.

The following quantitative effects and qualitative effects are expected by implementing the Project.

Quantitative effects
Base Target in 2019
Indicator name (Actual values in 2012) (three years from completion of the Project)
Bajhang Bajura Syarpudaha Bajhang Bajura Syarpudaha
Average power 100 75 100 200 200 200
output (kW)

Annual generated | g1 050 | 630,000 | 780,000 | 1,704,000 | 1704000 | 1,704,000
energy (KWh/ year)
Annual generating
operation hours (h/ 8,100 8,400 7,800 8,520 8,520 8,520
year)

Qualitative effects

1)  Power will be supplied stably to public facilities, and the public services will be improved

2)

3)

Nighttime illumination will be stable, and this will foster children's learning and adults'
community activities

Stabilized voltage and frequency of the sources of electric power supply will reduce failures of
electric motors
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Chapter 1. Background of the Project

1-1

Background of Project

The micro-hydropower plants, which are the target sites of this Project, are located in the Mid-Western
and Far-Western regions where development has lagged behind in Nepal. Each of the three target
micro-hydropower plants has an independent power network; however, there is no possibility for the
network to be connected to the main transmission system due to domestic shortage of electric power
supply and delay in power source development. With a significant increase in demand in the areas of the
three target sites, the average increase rate in the number of customers, as of the time of the preparatory
survey in 2013, reached 50% compared with the number in FY2011/2012. Therefore, the existing
micro-hydropower plants have been increasingly indispensable for the society and the economy, serving
as the only power source in each area.

The micro-hydropower plants of the target sites were constructed with assistance from the Asian
Development Bank (ADB), and 23 years have passed since the start of their operations. It is common to
conduct overhaul maintenance of hydropower plant facilities every 10 to 15 years; however, maintenance
works such as overhaul, has never been conducted for the target micro-hydropower plants since the start
of their operations. The generating equipment and facilities are old and damaged, and have been
experiencing failures. The current installed power output, as estimated from the annual average power
output in FY2011/2012, has decreased by almost half of the originally installed 200 kW capacity.
Consequently, the three target micro-hydropower plants have lost their reliability of providing stable
electric power supply. Under such circumstances, rehabilitation of the micro-hydropower plants, which
are the only power source in the areas, has become an urgent task for recovering their generation capacity
and regaining their reliability.

If the current electric power generation equipment that is malfunctioning will be continuously used
without rehabilitation, it is likely that such equipment would be destroyed and its power generation
function would be completely lost. In such situation, the loss of electric power would continue for a long
period of time until the power source is recovered, therefore cause damage to the economy and the
people’s livelihood in the communities in these areas. In particular, the municipal hospital, which is the
only medical facilities in each area, does not have an alternative power source and only has emergency
power source which is insufficient for ordinal activities. Likewise, a long-term power failure will stop
medical activities which are critical to human life. Also, long-term power failure in the military, police, or
other public facilities may affect public security.

In consideration of these situations, the Government of Nepal requested the Government of Japan to
improve the following micro-hydropower plants.

1) Bajhang Micro-hydropower Plant Rehabilitation 230 kW (115 kW X 2 units)
(Bajhang District) Expansion 230 kKW (115 kW X 2 units)
2) Bajura Micro-hydropower Plant Rehabilitation 230 kW (115 kW X 2 units)
(Bajura District) Expansion 230 kW (115 kW X 2 units)
3) Syarpudaha Micro-hydropower Plant Rehabilitation 240 kW (120 kW X 2 units)
(Rukum District) Expansion 240 kW (120 kW x 2 units)
4) Chaurjahari Micro-hydropower Plant Rehabilitation 180 kW (90 kW x 2 units)
(Rukum District) Expansion 180 kW (90 kW x 2 units)

Note: The capacity of the existing facilities mentioned above indicates the output of hydraulic turbines. The
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output of the generators in Bajhang, Bajura, and Syarpudaha micro-hydropower plants are 200 kW each while
it is 150 kW in Chaurjahari Micro-hydropower Plant.

Chaurjahari Micro-hydropower Plant in Rukum District was included in the request by the
Government of Nepal. However, since it was found out in the preliminary survey conducted in March
2013 that the supply area of the concerned power plant would be connected to the main transmission
system in the near future and that the Nepal Electric Authority (NEA) has decided to cease operations of
the power plant after the said connection, the Chaurjahari Micro-hydropower Plant was excluded from
the targets of the Project. In addition, expansion of each micro-hydropower plant was included at the
time of the request, but since there is no existing hydrologic data which is sufficient for the study on
expansion, it was decided not to consider the expansion plan in the Project.

After the micro-hydropower plants of the three target sites are improved through implementation of
the Project, the power plants would be able to recover their original installed capacity which is almost
double the running capacity. Consequently, electricity sales would also be double. Even though load
shedding will remain within each distribution network, load shedding in important public facilities such
as hospitals will virtually be eliminated, and this would significantly contribute to medical care
activities such as medical practices at nighttime.

With the twofold increase in amount of supplied electricity, a power source for nighttime illumination
of public facilities and general households is secured, and it is expected to enhance learning of
schoolchildren as well as community activities by adults.
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1-2

)

Natural Conditions
Hydrometeorology

The climate in Nepal, which is divided into dry season from October to May and rainy season from
June to September, is of subtropical monsoon climate for the most part. About 80% of the annual
rainfall is concentrated in the rainy season. Most of the rainfall occurs mainly in July and August,
while little rainfall is experienced in November and December. The Department of Hydrology and
Meteorology (DHM) of the Ministry of Science and Technology of Nepal is conducting
meteorological observations from the mid-20th century. Table 1-1 shows the rainfall observation data
at locations in the vicinity of the respective micro-hydropower plants.

Table 1-1 Rainfall Observation Data near the Target Sites

Bajhang Micro-hydropower Plant (Observation period: 1953 to 2009)
monthly rainfall (mm/m) annual season (mm)
name | Evaluation rainfall
1 2 3 4 5 6 7 8 9 10 11 12 (mm/y) rainy dry
EE" Maximum 169 202 206 176 205 435 553 617 465 274 61 132 2,079 1,743 685
c ®
® 5
©
5 a average 52 60 63 46 60 177 372 386 216 54 9 25 1,518 1,151 368
Bajura Micro-hydropower Plant (Observation period: 1976 to 2009)
monthly rainfall (mm/m) annual season (mm)
name | Evaluation rainfall
1 2 3 4 5 6 7 8 9 10 11 12 (mm/y) rainy dry
s ® | Maximum 175 240 309 163 263 509| 1,277 770 570 186 79 175 2,792 2,403 864
~ average 55 71 64 60 115 255 528 492 231 40 10 27 1,949 1,506 430
Syarpudaha Micro-hydropower Plant (Observation period: 1973 to 2009)
monthly rainfall (mm/m) annual season (mm)
name | Evaluation rainfall
1 2 3 4 5 6 7 8 9 10 11 12 (mm/y) rainy dry
< :—‘: Maximum 81 100 122 171 303 646( 1,133 819 896 480 91 99 2,948 2,748 638
o
52
©
= @ average 23 31 37 46 116 291 545 548 311 69 14 17 2,050 1,695 354
Source: DHM

Since the Project is aimed at rehabilitation of the hydroelectric generation facilities including
intake, weir, and headrace, the design flood discharge is required for designing the repair and
reconstruction of facilities. According to the run-off model, the design flood discharge at each site
is estimated as shown in Table 1-2 below. As for the run-off model, the discharge flow is calculated
from a rational formula that is evaluated to be suitable for application for rivers in mountainous areas.
The design conditions of facilities, such as intakes and weirs, are studied and decided based on the
design flood discharge mentioned in the table.
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Table 1-2 Design Flood Discharge at the Intake Weirs of the Three Target Sites

Site Catchment area (km?) Design flood discharge* (m%/s)
Bajhang 104.0 1,520
Bajura 27.3 560
Syarpudaha 40.8 830

* 50-year probability of flood is estimated from 50-year probability of rainfall at 204 mm/day (converted into rainfall

intensity by the Mononobe formula) with the run-off model calculated using the rational formula.
Source: JICA survey team

(2) Topographic Survey
Preliminary topographic survey was conducted in the early stage of the 1st field survey by the
study team for quick start of the design work, and then full-dress topographic survey was conducted
by the local consultant to make detailed topographic maps.
Items and the final quantities of the topographic survey work entrusted to local consultant were
shown in Table 1-3.

Table 1-3 Survey Items and Quantities

Survey items Bajhang Bajura Syarpudaha
Installation of control points 4 6 3
Topographic survey (ha) 2.396 1.049 2.086
Waterway profile survey (m) 1,100 2,523 1,850
Cross section survey for river, 1,500 1,500 1,500
headrace, and penstock line(m)

Mapping Topographic map ( 1/100~1/200)
Water way profile

River, waterway, and penstock line cross section

Source: JICA survey team
(3) Geological Reconnaissance

1)  General view of the Project site

Nepal consists of four tectonic zones, the HIGHER HIMALAYA (EL.3000~8000m), LESSER
HIMARAYA (EL.1000~3000m), SUB HIMALAYA (EL.300~1000m), and TERAI(EL.100~300m)
from the northernmost. The project sites are located in Bajhang District (Bajhang Micro-hydropower
Plant), Bajura District (Bajura Micro-hydropower Plant), and Rukum District (Syarpudaha
Micro-hydropower Plant) on LESSER HIMARAYA zone shown in Figure 1-1.

The MCT (Main Central Thrust), shown in Figure 1-1 and Figure 1-2 is a kind of fault which
causes a rise of the Himalaya Mountains to altitude of 8000m. It is considered that the MBT (Main
Boundary Thrust) shown in same figures is a reverse fault of steep angle which is still active.

LESSER HIMALAYA zone is composed of Pre-Cambrian to Neogene sedimentary rocks such as
limestone, slate, phyllite, and sandstone.



Source: JICA survey team

Figure 1-1 Geological Classification of Terrain in Nepal

Source: JICA survey team

Figure 1-2 Himalayan Orogeny and Expansion of Indian Ocean

2)  Geotechnical Features of the Scheme

(a) Bajhang

The main rock type is composed of limestone, slate, sandstone, and phyllite.

Intake

v' River bed slope; around 1/21

v" River bed; Boulders (5m < dia.) are scattered. Outcrop and fine materials in river bed
deposit are not observed. Cobbles and boulders are found in 0.5m depth under ground
level. River bed width is 30~40m.

v' Right bank; Outcrop of smoky grey to dirty white slightly weathered sandstone is
observed.

v' Left bank; Collapsed slope is observed from the intake to upstream.

Headrace Channel

v" Open channel, which is passing along cultivated field riverside, takes a half length of
headrace channel. A mountain side slope along this channel is stable.

v

Open culvert with rids is passing along a collapsed slope which is composed of slate
debris 250m width and 100m height. (See Figure 1-4)
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v" The channel, from collapsed slope to head pond, is passing along gentle slope, which is
composed of alluvial terrace having more than 20m thickness.

e Head pond, Penstock line
v' The structures are constructed on alluvial terrace of medium hardness.
®  Powerhouse, Tailrace
v' The structures are constructed on alluvial terrace.
v' The terrace is composed of boulders (1m > dia.), cobbles, gravels, and sandy clay.

UNSTABLE
AREA

Source: JICA survey team

Figure 1-3 Bajhang Intake Site

(View from downstream. Headrace channel is observed at right bank.)

Source: JICA survey team

Figure 1-4 Collapsed Slope along Headrace Channel (250m width, 200m height)
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(b) Bajura
®  The main rock type is composed of sandstone, and phyllite.
e Intake
v" River bed slope; around 1/12

v River bed; Boulders (5m > diameter) are scattered. Outcrop and fine materials in river
bed deposit are not observed. Cobbles and boulders are found in 0.2~0.4m depth under
ground level. River bed width is 25~30m.

v' Right, and Left bank; Outcrop of dark green slightly weathered hard strength phyllite is
observed. The outcrop is formed stable cliff at intake site. The dip strike is
S/30~35°E/20~25° ( See Figure 1-5)

® Headrace channel
v" Mostly composed of open channel.
v' The channel is passing along stable residual soil with gentle slope.

v Steep slopes of residual soil are observed along the channel. The slopes are stabilized
by deep rooted grasses.

v" Open culvert with rids is passing along residential area which is composed of stable
residual soil having more than 10m thickness.

e Head pond

v" The head pond is constructed on residual soil deposit of dark grey with medium
hardness.

® Penstock line

v' The geological condition is the same as the head pond area for the upstream part of one
third of the penstock line.

v' The penstock of the remaining part is passing along phyllite outcrop steep ridge.
® Powerhouse, Tailrace

v' The structures are constructed on relatively flat flood plain deposit, having 5m
thickness formed by the Bauli Gad.

v" The deposit is composed of boulders (1m > dia.), cobbles, gravels, and sandy clay. The
deposit contains 30% of fine materials and 70% of coarse materials.
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CATCHMENT AREA

Source: JICA survey team

Figure 1-5 Bird's —Eye View of the Whole Bajura Area (Google Earth)
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Constructed intake has gone

Source: JICA survey team
Figure 1-6 Bajura Intake Site (View from Bridge)
(c) Syarpudaha
® The main rock type is composed of limestone, sandstone, and phyllite.

e |Intake

v" Alake formed by the natural damming of a river is observed 500m upstream of the

intake site.
v" River bed water from a lake forms a few of surface water flow at intake site.
v" River bed slope; around 1/4.5

v' River bed; Boulders (5m > dia.) are scattered. Outcrop and fine materials in river bed
deposit are not observed.

v' Right, and Left bank; Collapsed slope deposit is observed.
° Headrace channel

v" Channel is passing along collapsed slope area (S/70°, W/46°) in 380m, 30% of total
length.

v/ Channel is passing along stable residual soil, having 30°~40° slope, in 890m, 70% of
total length.

v' Distance 160~210m from intake; Unstable slope is observed. The collapsed slope is
composed of sandy silt, and debris having 60m height. Countermeasure is need.

e Head pond

v' The head pond is constructed on residual soil deposit of brown color with medium
strength.

® Penstock line

v' The penstock is passing along stable residual soil deposit of brown color with medium
to low hardness.

® Power house, Tailrace

v' The structures are constructed on relatively flat flood plain deposit having 5m ~7m
thickness.

v' The deposit is composed of boulders (1m > diameter), cobbles, gravels, and sandy clay.
The deposit contains 30% of fine materials and 70% of coarse materials.
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Source: JICA survey team

Figure 1-7 Bird's —Eye View of the Whole Syarpudaha Area (Google Earth)

Source: JICA survey team

Figure 1-8 Syarpudaha Intake Site
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1-3 Environmental and Social Consideration

1-3-1  Environmental Impact Assessment

(1) Environmental and social baselines

1)

Natural environment

(@) Geographic features

The land of Nepal is geographically divided into the following three areas in the north-south
direction: Upper Himalaya (mountainous regions where precipitous high mountains rise side by side),
the hills and Lower Himalayan Range, and the Terai Valley (plains at lower altitudes above sea level).
The hills and the middle mountain range are between the two extremes of the northern and southern
areas. The Project sites exist in the hills and Lower Himalayan Range.

Since the mountain range and the hills where the Project sites are located consist of precipitous
terrain, the sites suffer from damages by landslides, which result in blockage of traffic, and erosion of
rivers caused by rainfall during the rainy season (monsoon season). On the other hand, the rainfall
reduces during the dry season, and therefore affects cultivation of crops, causes reduction of
hydropower generation, among others.

(b) Geological features

The geotectonic zones of Nepal are classified as the Upper Himalaya, the Lower Himalaya,
Sub-Himalaya and Terai Plains. The boundaries of each range are separated by thrust faults with good
continuity.

The Project sites are located on the southern side slopes of the western area of the Mahabharat
Range in the Lower Himalayan Range.

The geological features of the Lower Himalayan Range are described below.

Mountains which relatively have summit-level accordance at 2,000 to 3,000 m levels stand in the
range. They are composed of metamorphic rocks, sedimentary rocks from the Paleozoic and
Mesozoic, and granites. The mountain ridges with summit-level accordance are rounded, and red
weathering crusts remain well. The rivers formed steep V-shaped valleys due to downward erosion,
and fresh bedrocks are exposed at the river beds. Landslide landforms and bulged landforms created
by the creep of bedrocks are often formed on the slopes of the mountainsides, and they are utilized as
terraced paddy fields.

(c) Riverine systems and rivers

The rivers where this Project is located belong to the following river systems:
- Bajhang micro-hydropower plant
The water for power generation is taken from the Bauli River, which is a tributary that
flows to the upper reaches of the Seti River near Chainpur, Bajhang District. The Seti
River is a major tributary of the Karnali River.

- Bajura micro-hydropower plant
There is the Any River at the upstream of the Budhiganga River, which is a tributary of
the Seti River. The water for power generation is taken from the Bauly River, which
flows into the Any River around Martadi, Bajura District.

- Syarpudaha micro-hydropower plant
The Bheri River is a major tributary of the Karnali River. The Sani Bheri River is a
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tributary of the Bheri River, and its upstream part flows to the northwestern side of
Musikot, Rukum District. The Tilcha River flows out from the Sharpu Lake, which is
located on the mountainside at the northern part of the Sani Bheri River, and flows into
the Sani Bheri River. The water for power generation is taken from the Tilcha River.

(d) Climate and weather
The climate zones of the three districts where the Project sites are located consist mainly of
temperate zone and cool-temperate zone.
The temperature and the rainfall of the three districts where the Project sites are located
(hereinafter referred to as the three districts) are shown in Table 1-4.

Table 1-4 Temperature of the Three Districts

Bajhang District Bajura District Rukum District
Average temperature (°C) 2-35 0-5 (winter season) 0-43
18-32 (summer season)

Source: District Profile: BAJHANG, BAJURA and RUKUM,
United Nations Field Coordination Office (UNFCO) (2013)

Depending on the area, the representative rainy season of Nepal is from June to September, and the
dry season is from October to May. In the Mid-Western and Far-Western area, the rainy season starts
from the middle of June in normal years.

(e) Natural disaster
Nepal is easily affected by climate change because of its geographical features, and since it is
located directly above the large faults which lift the Himalayas, the risk of earthquake is high.
Risks of flooding and landslides in target areas of the Project are high. Table 1-5 shows the
situation of natural disasters in the three districts.

Table 1-5 Situation of Natural Disasters in the Three Districts

Bajhang District Bajura District Rukum District

Natural disasters such as floods | Natural disasters such as flood, Landslides occur very easily
(mainly around the riverbanks of | landslide, and forest fire easily occur. | because of the district’s geographic
the Seti River), landslides, forest | Deforestation for the purpose of features.

fires, damage from a hailstorm, | obtaining firewood occurs a lot. The rate of occurrence of landslides
and earthquakes easily occur. The micro-hydropower generation is increasing because of slope

The district has suffered from facility was damaged and irrigation cutting for road construction.
serious damage by landslides in | and water supply canals were There were as many as 26 deaths
the past. destroyed due to landslide disaster in | recorded due to landslide disaster in

May 2012. 2011.
Source : District Profile: Bajhang, Bajura, and Rukum,

United Nations Field Coordination Office (UNFCO), 2013

(f) Biota and ecosystems
There are large differences in elevation within short distances in Nepal. It is a country with a large
variety of ecosystems, having green forests, deserts in high mountains, and grasslands in lowlands.

a) Vegetation and forest
Distribution of vegetation in Nepal depends on the altitude of the land in general. Also,
diverse and rich ecosystems are formed including meadows and humid forests where subalpine

1-12



and alpine rhododendron and conifers grow, temperate deciduous and coniferous forests,
subtropical evergreen forests and tropical rain forests.

Forests formed with rhododendron, various deciduous trees and evergreen oak family trees are
distributed around the Mahabharat Range where the Project sites exist.

According to the Food and Agriculture Organization (FAQO) of the United Nations, the forest
area of Nepal was 3.64 million ha in 2010, which is 25% of Nepal’s land area. However, the
forest area is decreasing, and the rate of reduction of forest area from 2000 to 2005 due to
changes in land use or natural factors was approximately 1.4% per year in average. There are a
lot of non-electrified areas in Nepal, and such areas depend on forests for firewood, which is
their energy source, therefore causing decrease of forests. Decrease of forests is one of the
causes of soil erosion and sediment disasters.

b) Endemic species in Nepal
Endemic species in Nepal include 399 species of vascular plants, two species of mammals,
two species of birds, 21 species of reptiles and amphibians, and six species of fish.

c) Threatened species
The numbers of threatened species in Nepal as reported by the International Union for
Conservation of Nature (IUCN) released in February 2012 are listed in Table 1-6.

Table 1-6 Numbers of Threatened Species in Nepal

CR EN VU Total

Animals 12 23 51 86

Plants 0 4 5 9

Note: CR: Critically endangered
EN: Endangered
VU: Vulnerable

Source: IUCN (2012)

The numbers of threatened species, as given in Table 1-6, are listed by taxonomic classification
in Table 1-7.

Table 1-7 Numbers of Species in Nepal by Taxonomic Classification

Other
Mammals Birds Reptiles | Amphibians | Fish Mollusks | Invertebrates | Plants Total
31 33 9 3 7 1 2 9 95

Source: IUCN (2012)

A biological survey conducted to confirm the existence of species around the Project sites has
never been implemented. Also, endemic and threatened species in Nepal described above have not
been confirmed.
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d) Protected areas

Management of protected areas in Nepal has been reinforced year by year since the 1970s.

Conservation areas make up 21.08% of the whole area of the country, which is 31,029.67 km?
(as of 2012).

Ten national parks, three wildlife reserves, one hunting reserve, six conservation areas and 11
buffer zones have been identified as sanctuaries.

Among them, the Khaptad National Park (225 km?) is close to the target areas of the Project, but
is at least 20 km away from the Bajhang micro-hydropower plant.

2)  Social environment

(@) Administrative divisions

Administrative units of Nepal are separated under five development regions, and further
subdivided into 75 districts and the capital Kathmandu (Metropolitan). Under the districts, there are
3,915 villages (village development areas) and 58 municipalities (54 municipalities and 5 sub-
metropolitans).

The districts correspond to prefectures of Japan’s administrative units, and village development
areas and municipalities are basic autonomous units.

The district council, district development committee (DDC) and village development committee
(\VDC) are established for each district. VDC administers village services under the village council.

There are 14 zones in Nepal. Each zone is composed of some districts. However, their political and
administrative functions are lost now, and they are just the names which express the local areas.

Municipalities and villages have wards, but they are not strictly local autonomous bodies, but
auxiliary units of municipalities and villages. Municipalities are composed of nine or more wards,
and villages are composed of nine wards regardless of the size of population.

The administrative units where this Project is conducted are as follows:

- Bajhang Micro-hydropower Plant: Far West Development Region, Seti Zone
Bajhang District (District Office: Chainpur)
Daulichaur VDC

- Bajura Micro-hydropower Plant: Far West Development Region, Seti Zone
Bajura District (District Office: Martadi)
Martadi VDC

- Syarpudaha Micro-hydropower Plant: ~ Mid West Development Region, Rapti Zone
Rukum District (District Office: Musikot)
Bafikot VDC

(b) Population, households

According to the census of June 2011, the Nepali population was at 26.49 million, in which 17%
are in urban areas and 83% in rural areas. The population in Tibetan culture areas in the mountain
areas, where the living environment is severe, is only 6.7% of the total Nepali population, while most
of the population resides in the southern Terai Valley (50.3%) and hill areas (43.0%).

The annual average population growth rate from 2001 to 2011 was 1.35%.

The population and the number of households of the three districts are listed in Table 1-8

The population and the number of households of the three VDC where the Project sites are located
are shown in Table 1-9.
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Table 1-8 Population and Number of Households in the Three Districts (2011)

Population Number of | Number of Population
District (Ratio to the Total Population, %) Households | People per Density
Total Male Female Household |(population/ km?)
12,849,04 13,645,46
Whole Country 26,494,504 1 3 5,427,302 4.88 180.0
(48.5) (51.5)
Bajhang District 92,794 102,365
195,159 (47.5) (52.5) 33,773 5.64 57.0
Bajura District 65,806 69,106
134,912 (48.8) (51.2) 24,888 5.45 61.6
Rukum District 99,159 109,408
208,567 (47.5) (52.5) 41,837 4.98 72.5
Source: National Population and Housing Census 2011, CBS (Central Bureau of Statistics)
Table 1-9 Population and Number of Households in the Three VDC
Vbe Population Number of Ntlir::elreof
Total Male Female Households P
per Household
Daulichaur VDC 5,317 2,694 2,623 839 6.34
Martadi VDC 8,807 4,706 4,101 1,920 4.59
Bafikot VDC 5,164 2,424 2,740 1,075 4.80

Source: National Population and Housing Census 2011, CBS (Central Bureau of Statistics)

The youth population in the three districts is shown in Table 1-10.

Table 1-10 Youth Population in the Three Districts (2011)

Age Levels

Population (Percentage with the District’s Population, %)

Bajhang District

Bajura District

Rukum District

5-9 years old

10-14 years old

4 years old or younger

(corresponding to elementary school , 5 years)

(corresponding to junior high school , 3 years +
high school students, 2 years)

27,161 (13.9)
30,783 (15.8)

28,876 (14.8)

18,935 (14.0)
20,662 (15.3)

19,,604(14.5)

24,316 (11.7)
30,430 (14.6)

31,386 (15.0)

Source: National Population and Housing Census2011, CBS (Central Bureau of Statistics)

(c) Language, religion, and races
According to the census of 2011, there are 123 languages in Nepal (the population of the people
whose mother tongue is Nepali is 44.6%).

The main language used at the diet, public offices, etc., is Indo-European Nepali.

The main religions are Hinduism (81.3%), Buddhism (9.0%), and Islam (4.4%).

The main races are the Indo-Aryan (Indo-European) family (Bahun, Chhetri, etc.), Mongoloid
(Gurung, Tamang, etc.) and Tibetan (Sherpa, etc.). There are 125 caste/ethnic. They adapt and live in
land of various terrains, and each race forms a unique culture. Nepal is a nation where various and
diverse cultures and customs coexist.
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The caste system, which has lasted for more than 100 years, was abolished by the Constitution in
1963, but it is still incorporated into the social structure as a custom, and there is considerable
disparity between the upper caste and the lower caste. Because of such social customs and traditions,
the opportunities for education and work for women and for lower caste members are still limited.

Each race has become more adaptable when leaving their indigenous land and marriage among
different races has also become more frequent.

The main religions, caste/ethnic and languages in the three districts are summarized in Table 1-11 .

Table 1-11 Main Religions (2010/2011) and Caste/Ethnic (2001) in the Three Districts

Percentage with the District's Population (%)
liis Bajhang District Bajura District Rukum District
Religion Hinduism 99.74 98.68 96.51
Buddhism 0.18 1.14 1.07
Christianity 0.03 0.06 1.59
Islam 0.00 0.07 0.06
Other religions 0.04 0.05 0.76
Caste/Ethnic Chhetri* 70 61 64
Dalit* 16 23 7
Brahmin* 12 10 5
Thakuri* 0.5 6
Janajati 24
Sanyasi* 3

Source: CBS
(Note) 1. *Caste group

2. Caste in Nepal has three lines by origin, unlike in India.

3. In Nepal, there are ethnic groups in the caste system and ethnic groups outside the caste system.
Because the number of the former is larger, CBS is using the category of caste/ethnic group in
taking the statistics concerning ethnicity.
Parude Hindu, which accounts more than half of the Nepalese population, is the biggest ethnic
group and is divided into groups of name by caste system such as Chhetri in population
statistics.
“Caste/Ethnic” in Table 1-11 is the names used and values in the census survey.

4. Chhetri and Thakuri: Warrior class traditionally on the caste system
Dalit: Generic name of the lowest group on caste system
Brahmin: Position of the priest traditionally on the caste system
Sanyasi: Meaning of fakir on the caste system
Janajati: Commercial ethnic group that has its origin from the western area of Nepal

(d) Poor people

The poverty conditions in Nepal are still severe, but improving. The poverty headcount ratio which
indicates the percentage of the population living below the international poverty line (the minimum
necessary level of income adjusted by purchasing power parity is USD 1.25/day) decreased from
41.8% in 1995/96 to 30.8% in 2003/2004 and down to 25.2% in 2010/2011. The main factor for such
improvement is the increase in the number of households which receive remittances from immigrant
workers.

Table 1-12 shows poverty headcount ratio (referred to as “ratio” in this section) in the region by
category.
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The ratio in the far-western area and the mid-western area where the three target sites of this Project
are located was 36.8% in 2011/2012, and it is an outstanding ratio as compared with the mountainous
area whose ratio is high.

The ratio also varies according to the level of education and the occupation of the head of the
household. If the head of the household has never entered school, the ratio is 4.5 times higher than the
case in which the head of the household has gone to school for 11 years. The ratio of a household
where there is a woman who has gone to school for 11 years or more is only 5.15%, which is
approximately one-sixth of the ratio of a household where there is a woman who cannot read or write.
The ratio of households with heads who are wage-employed farmers is the highest at 47.0%, followed
by self-employed farmers at 27.2%. On the other hand, households with the lowest ratios are those
with heads that are professionals (5.6%), in trade (self-employed) (13.2%), and in services
(self-employed) (19.6%).

Table 1-12 Poverty Headcount Ratio in the Region by Category (2010/2011)

Region Poverty headcount ratio %
Mountains 42.27
Urban Kathmandu 11.47
Hill 8.72
Terai 22.04
Rural Hills Eastern 15.93
Central 29.37
Western 28.01
Mid and Far Western 36.83
Rural Terai Eastern 20.97
Central 23.13
Western 22.31
Mid and Far Western 31.09
Nepal Total 25.16
Source : CBS

(e) Traffic situation
Public transportation in the three districts only consists of buses. There is no bus stop near the
power plants; therefore, people need to go to a bus stop located at a considerable distance.
The bus stops which can be accessed from the power plants are as follows:

For Bajhang micro-hydropower plant:

Bus stop is in Chainpur wherein the district office is located (approximately three hours by
foot from the power plant)

Bus service: to Katmandu (1 service/day), and to Dhangarhi (4 services/day)

For Bajura micro-hydropower plant:

Bus stop is in Tipa-da bazaar (1.5 hours by truck, tractor, or other vehicle, or
approximately three hours by foot from the power plant)

Bus service: to Nepalgunj (1 service/day), and to Dhangarhi (4 services/day)

Syarpudaha micro-hydropower plant

Bus stop is near Musikot Airport (approximately two hours by four-wheel drive vehicle, or
3.5 hours by foot from the power plant)

Bus service: to Katmandu (1 service/day), and to Nepalgunj (1 service/day)
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(f) Domestic fuel
The percentage of households which use firewood remains at 10% in urban areas, but it is at least
80% in mountainous areas and rural areas.
The types of fuel used for cooking in the three districts are summarized in Table 1-13.

Table 1-13 Types of Fuel Used for Cooking in the Three Districts (2011)

Item Bajhang District Bajura District Rukum District
Fuel for cooking
Number of cases 33,209 24,622 40,889
Wood/firewood 57 13 43
Kerosene oil 121 6 602
Liquefied petroleum gas 5 2 113
Cowpat 50 42 49
Biogas 1 3 5
Electricity 330 200 136
Others/unknown 33,209 24,888 41,837
Total (Household Data: Census 2011) (33,786) (24,908) (41,856)

Source: CBS (Central Bureau of Statistics)

(9) Education

Nepal implements a ten-year education system, which is composed of five years for primary
education, three years for lower secondary education and two years for secondary education. When
students graduate from secondary education, they take a nationwide qualification test called the
School Leaving Certificate (SLC).

The ten-year education system of Nepal (primary education, lower secondary education, and
secondary education) is two years shorter of the international standard. Therefore, as a provisional
measure before being able to enter higher education (college/university), an additional two-year
period of education is provided after secondary education. After this additional two-year period of
education, students can then enter higher education (three years of education for a bachelor’s degree,

or five years of education in medical school).

The literacy rates in the three districts are summarized in Table 1-14.

Table 1-14 Literacy Rates in the Three Districts

Bajhang District

Bajura District

Rukum District

National Average

Literacy Rate
Overall
Female

56
40

56
43

62
54

66
57

Source: United Nations Field Coordination Office (UNFCO),
Far-Western Region/ Mid-Western Region, Nepal (2013)

The numbers of educational facilities in the three districts are given in Table 1-15.
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Table 1-15 Numbers of Educational Facilities in the Three Districts (2011)

Item

Bajhang District

Bajura District

Rukum District

School for primary education

(corresponding to elementary school)

School for lower secondary education
(corresponding to junior high school)

School for secondary education
(corresponding to high school)

School for higher secondary education
(Two years of education, so-called 10 + 2)

454

153

73

35

259

108

52

16

383

136

69

29

Source: District and VDC Profile of Nepal-2013

The number of schools for primary education per ward (an administrative auxiliary unit under
villages wherein there are nine units per village) is one in general, but there are two schools in some

villages exceptionally.

(h) Health, medical care and sanitation

The situations on health, medical care, and sanitation in the three districts are summarized in Table

1-16.

Table 1-16 Situations on Health, Medical Care and Sanitation in the Three Districts (2010/2011)

Item Bajhang District | Bajura District | Rukum District

Health and Medical Care Facilities (2010/2011)

District Hospital 1 1 1

Primary Health Centre 2 1 2

Health Posts 10 11 7

Sub-health Posts 35 15 34

Primary Health Care Outreach Clinics 126 64 125
Number of HIV-positive Persons (2011)

Male (tested persons) 2 (184) 5 (254) 4 (86)

Female (tested persons) 0 (298) 3 (226) 3 (90)

Children (tested persons) 0 (8) 1 (9) 0 (14
Sanitation

Percentage of households which drinking water is 67 68 74

supplied by tap/pipeline (2011) (%)

Percentage of households without toilets (%) (2011) 70 61 65

Source: Department of Health Services

In general, one sub-health post is established per VDC. However, some VDCs have two sub-health

posts one exceptionally.

One primary health care outreach clinic is established per ward in general.
The number of toilets is not enough in local agricultural village areas in Nepal. In addition to

unimproved water supply facilities, bad sanitary conditions including risks of water source pollution

have been a problem. However, with the focused promotion of the plans and the policies related to
improvement of water supply facilities and installation of toilets by the government, the supply of
drinking water by pipelines from safe water sources and the installation of toilets in local agricultural

villages have progressed, and the sanitary conditions are improving.
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(i) Agriculture
The situation of agriculture in the three districts is summarized in Table 1-17. The irrigation rate of
farmlands is very low in all of the three districts. Agrocultural technology is also at a low level.
Most of the residents of villages around the Project sites make a living by farming and raising
livestock and their lives are close to being self-sufficient.

Table 1-17 Situation of Agriculture in the Three Districts (2010/2011)

Item Bajhang District Bajura District Rukum District
Area under 29,257 20,156 35,470
cultivation (ha)
Number of 31,981 20,390 37,241
agricultural
households
Main crops rice, maize, millet, wheat, | wheat, potatoes, rice, sugar | millet, wheat, potatoes, rice,

barley, potatoes, pulse,
vegetables, citrus fruits

cane, millet, barley, maize,
pulse, vegetables, citrus
fruits

Main livestock

cattle, goat, buffaloes,
sheep, fowl

cattle, goat, fowl, buffaloes

green vegetables, citrus
fruits

fowls, goat, cattle,
buffaloes, sheep, pigs

Source: Ministry of Agriculture and Cooperatives (MoAC)

(j) Forestry
The forests in Nepal are 100% owned by the government or public institutions. Administrative
institutions or local community user groups have management rights and administrative authority
over them.
The forest areas in the three districts are given in Table 1-18.

Table 1-18 Forest Areas in the Three Districts (2011/2012)

Bajhang District Bajura District Rukum District
Forest area (ha) 102,443 94,150 171,255
Area coverage rate (%) 30 46 60

Source: United Nations Field Coordination Office (UNFCO)

Far-Western Region/ Mid-Western Region, Nepal (2013)

The situation of community forests in the three districts where the Project sites are located is
summarized in Table 1-19.

Table 1-19 Situation of Community Forests in the Three Districts (2012)

Bajhang District

Bajura District

Rukum District

Number of community forest user groups
Number of households per user group
Area provided as community forest (ha)

275
20,017
10,928

218
24,302
11,729

412
41,000
21,702

Source: Department of Forest
3)  Environmental pollution

(@) Air pollution
There is no existing measurement data on air pollution in the areas around the Project sites.
There are no factories or workshops around the Project sites, and there only a small number of
vehicles which use the roads. As there are only a few sources of pollution, it is assumed that there is
virtually no air pollution, as of now.
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(b) Water pollution

There is no existing measurement data on water pollution in the rivers around the Project sites.
There are no factories, workshops, or wastewater treatment plants around the Project sites. There is

domestic wastewater, but the scale is small.
As there are only a few sources of pollution, it is assumed that there is virtually no water pollution
in the rivers in the Project sites, as of now.

(c) Waste

Large containers or pits for waste collection are established at some places in a VDC where there is
a district office or in a VDC of equivalent size. Some containers or pits are separated type. The

residents can dispose their waste there.
However, there are no trash boxes to collect waste in the villages in the hill areas, and the people
therein treat their waste by themselves. Leftovers and residues from cooking are fed to livestock,

combustibles are burned, and other wastes are buried.

(2) Legal systems and organizations concerning environmental and social considerations of Nepal

1)  Legal systems concerning environmental and social considerations
Major acts relevant to environmental and social considerations are listed in Table 1-20.

Table 1-20 Major Acts Relevant to Environmental and Social Considerations in Nepal

Act

Description

Year of Enactment
(YYear of Amendment)

Environmental Protection Act (EPA)

Principles and basic policies on environmental
protection

1997

Environmental Protection Rules (EPR)

Operation and enforcement rules of the EPA

1997
(1999 and 2008)

Forest Act Preservation, management, and use of forests | 1993

Forest Rules Operation and enforcement rules of the Forest | 1995
Act

Soil and Watershed Conservation Act Preservation and management of soil and 1982
basins

Plant Protection Act Protection of plants 1964

Aquatic Animals Protection Act Protection of aquatic animals 1961

National Parks and Wildlife Conservation | Preservation of national parks and wildlife 1973

Act

National Trust for Nature Conservation Act | Regulations concerning national trust for 1982
conservation of nature

Public Road Act Planning, implementation, and management of | 1974
public road projects

Land Acquisition Act Land acquisition-related regulations 1977

Labor Act Regulations for appropriate working 1993
environment and labor conditions

Buffer Zone Management Regulation Buffer zone management rules 1996

Explosive Material Act Control and management of explosives and 1961
dangerous goods

Himalayan National Park Regulations Preservation of the Himalayan National Park | 1979

Local Self-Governance Act Laws on municipalities 1999

Local Self-Governance Rules Rules on municipalities 1999

Road Board Act Roles of the road committee and details of 2002

activities are prescribed

Source: JICA survey team
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Other than the above, there are a lot of acts and rules concerning protection and conservation of
individual protected areas and targets of protection including national parks and wildlife.

2)  Legal systems concerning environmental impact assessment

(@) Acts concerning environmental impact assessment

Among the acts listed in Table 1-20, environmental impact assessment (or environment assessment
(EA) under Nepali laws) is legislatively based on the Environmental Protection Act (EPA) and
Environmental Protection Rules (EPR) (both enacted in 1997 and the EPR was practically amended
after).

The EPA prescribes that approval from the governing agency is required for implementation of any
project. The EPR prescribes the processes, methods, details, approval procedures, etc., of surveys on
environmental and social considerations implemented for projects per sector. Initial environmental
examination (IEE) is examined and approved by the competent ministry, and environmental impact
assessment (EIA) is examined and approved by the Ministry of Science, Technology and
Environment (MoSTE).

Adding to the EPA and EPR, there are laws which regulate the development activities and rules for
main sectors, as listed in Table 1-21, and implementation of environmental impact assessment is also
regulated.

Table 1-21 Acts on Main Sector Including Regulations Concerning EIA

Act Sector (Development/project for which EIA is conducted) E:aeci:nzfnt

Electricity Act Electricity sector (power generation, power transmission) 1992

Electricity Rules Electricity sector (particularly hydro-electricity) 1993

Forest Act Forest sector (development projects implemented in forest 1993
areas or those which pass forest areas)

Mines and Minerals Rules | Mining sector (development of mines and mineral resources) 2000

National Parks and National park and wildlife protection sector (use of specific 1973

Wildlife areas or categories in the protected forest areas)

Conservation Act Tourism sector (acts which generate wastes or cause 1978
environmental pollution in the trekking areas)

Tourism Act Water resources sector (projects to develop and use water 1992
resources)

Source: JICA survey team

(b) Guidelines for environmental impact assessment
Three guidelines, i.e., EIA guideline (National Environmental Impact Guideline (1993)), Guideline
for Forestry Sector (1995), and EIA Guideline for Industry Sector (1995), were prepared in the past
but are now obsolete. The Nepal Office of IUCN has been preparing new versions of the guidelines
above, reflecting the major amendments of the EPR in 2007.
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(c) Examination and approval processes of environmental impact assessment (IEE and EIA)
According to the EPR, an EA report has to include the details of environmental impacts,
environmental protection measures with an implementation plan, monitoring and evaluation. In
addition, the EA procedure should also include public consultation processes.
Public participation takes place at least three times within the entire period of EIA preparation.
With regard to IEE, there is only one opportunity for public participation during the process.

(d) Disclosure of information
It used to be prescribed that the EIA report must disclose information to local institutions such as
the local community institution, VDC or the municipality. However, such rule was abolished after the
revision of the EPR in 2007, and is how an option.
However, as stipulated in Rule 10 of the EPR, the proponent of the project has to submit 15 copies
of the report to the governmental authority concerned. The authority then sends ten copies of the
report to MoSTE after checking the details of the report.

(e) Gaps between the legal system on environmental and social considerations in Nepal and the JICA
guidelines and how to resolve the gaps

The JICA guidelines and the safeguard policies of the World Bank are generally more specific and
stricter than the provisions being applied in Nepal. However, there are no contradictions with the
basic points.

With regard to the social environment, the provisions in Nepal are laxer than the JICA guidelines
and the safeguard policies of the World Bank. For example, the preparation of a resettlement action
plan is not mandatory.

According to regulations in EPR, the governmental authority concerned or MoSTE, not the
proponent, is responsible for activities on information disclosure related to EA, environmental
monitoring and environmental audit. Moreover, the use of external resources, if the capacity of the
proponent is inadequate, is not mentioned in the laws in Nepal.

Taking into consideration the conditions above, IEE shall be implemented in according to both the
processes and the details which are prescribed in relation to Category B projects in the JICA
guidelines for this Project. Measures concerning the regulations prescribed by the acts in Nepal shall
be taken within the scope which does not contradict with the JICA guidelines.

(f) Organization concerning Environmental Impact Assessment

The government organization which is responsible for the overall implementation of EA in Nepal
is the MoSTE. The organizational chart of the MoSTE is shown in Figure 1-9.

The governmental authority concerned, such as the relevant ministry of the sector of the project, is
decided according to the characteristics of the project. The authority is responsible for examination
and approval of implementation of IEE.

This Project consists of hydraulic power generation, and it belongs to the electricity sector.
Therefore, environmental impact assessment concerning project development shall be implemented
under the responsibility of the Ministry of Energy (MoE), which is responsible for the sector, along
with the MoSTE.
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Figure 1-9 Organizational Chart of the MOoSTE
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Major acts relevant to environmental and social considerations are listed in Table 1-22.

Table 1-22 Major Acts Relevant to Environmental and Social Considerations in Nepal

Act

Description

Year of Enactment
(Year of Amendment)

Environmental Protection Act (EPA)

Principles and basic policies on environmental
protection

1997

Environmental Protection Rules (EPR) Operation and enforcement rules of the EPA 1997
(1999 and 2008)
Forest Act Preservation, management, and use of forests 1993
Forest Rules Operation and enforcement rules of the Forest Act | 1995
Soil and Watershed Conservation Act Preservation and management of soil and basins 1982
Plant Protection Act Protection of plants 1964
Agquatic Animals Protection Act Protection of aquatic animals 1961
National Parks and Wildlife Conservation Act | Preservation of national parks and wildlife 1973
National Trust for Nature Conservation Act Regulations concerning national trust for 1982
conservation of nature
Public Road Act Planning, implementation, and management of 1974
public road projects
Land Acquisition Act Land acquisition-related regulations 1977
Labor Act Regulations for appropriate working environment | 1993
and labor conditions
Buffer Zone Management Regulation Buffer zone management rules 1996
Explosive Material Act Control and management of explosives and 1961
dangerous goods
Himalayan National Park Regulations Preservation of the Himalayan National Park 1979
Local Self-Governance Act Laws on municipalities 1999
Local Self-Governance Rules Rules on municipalities 1999
Road Board Act Roles of the road committee and details of activities | 2002

are prescribed

Source: JICA survey team
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Other than the above, there are a lot of laws and rules concerning protection and conservation of
individual protected areas and targets of protection including national parks and wildlife.

(9) Project license and environmental impact assessment
With regard to hydraulic power generation projects, Provision 6 of the Electricity Act of 1992 of
Nepal prescribes the following:

a) The licenses for conducting surveys, power generation, and power transmission/distribution are
not required for projects which have electrical power plant capacity (referred to as “capacity” in
this section) is 1,000 kW or less as implemented by the government or an institution.

b) Itis necessary to submit information which explains the effects of the project to the Department
of Electricity Development (DoED) of MoE before power generation, power transmission, or
distribution for projects with capacity of 100 kW to 1,000 kW.

Note: Details and procedure on the preparation of information report mentioned above are
stipulated in Clause 6 of the Directives for the Licensing of Hydropower Development (2011).

Because it is unnecessary for both a) and b) to apply for a license, the accompanying IEE/EIA is
also unnecessary. On the other hand, DoED instructs that for a project intended to improve an
already constructed power plant of installed capacity between 100 kW and 1,000 kW, but the
installed capacity still remained between 100 kW to 1,000 kW after the improvement, the
proponent shall submit the information to DoOED to obtain its approval. Therefore, NEA has to
submit the information report to DoED for approval.

(3) Comparison of alternatives (including Zero Option)
The following three alternatives considered for the Project as shown in the Table 1-23
The alternatives were compared from the view point of economic efficiency, engineering, and
environmental and social considerations. Comprehensive evaluation was implemented and the
current plan was selected as the project target.
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Table 1-23 Comparison of Alternatives

Alternative options

Overview

Influences

Alternative 1

(Zero Option)
Project for improving
the existing power
plant facilities is not
conducted.

Intake of water is done by the
temporary intake weirs.
Failures of the control
equipment remain under
current conditions, and the
operation of power generation
is continued by manually
operating the water-wheel
generator.

+ As the intake weirs are temporary structure, repair cost of
200,000 ~ 500,000 will be necessary every year.

+ The power plant capacity of 100 kW or less is not

changed. That is half of the original capacity.

+ Because the amount of electricity generated decreases

along with the aging of existing plant equipment, the
problem of supply shortage will be further worsen.

+As the power generation equipment is already fail, it is

highly likely that mechanical accident of the
water-wheel power generator would occur.

+ When an accident on power source occurs, power supply
will be completely lost in the region because the network
is not connected to the core grid.

+ There is no new impact on environmental and social

conditions.

+ Load shedding due to construction work will not occur.

Alternative 2
Reconstruction of the
current temporary
intake structures is
not conducted.

Although renewing of power
generation facilities is
conducted, reconstruction of
the current temporary water
intake structures is not
conducted.

(Land to be newly required for
the Project, excluding
existing land currently used
for the power plant will be
used for reconstruction of the
water intake structures. This
alternative is set to
reconsider land acquisition
necessary in Bajhang.)

+ As the temporary intake structures are not able to secure
necessary amount of water intake and originally
designed power output of 200kW is not achieved, the
load restriction will not be reduced.

+ Even after improvement of the power generation
equipment, the power output is not restored.

+ Every time flood occurs, the temporary structures are
flown away and power generation is stopped until the
recovery of the temporary structures.

+ Cost of construction work will be decreased significantly

from the current plan.

+ Land acquisition is not required.

+ Muddy water rarely occurs in the river.

+ As the scale of civil engineering work becomes
extremely small, there is little impact on the environment
as caused by the noise and vibration generated by the
operation of transportation vehicles and heavy machines.

- Period of load shedding during construction period is

shorter than the current plan.

Alternative 3
(Current Plan)

Intake structures are
reconstructed at the existing
location.

While leaving the existing
canals, water tank and
hydraulic iron pipeline in
original forms, renovation is
conducted.

Power generation equipment

is renewed.

+ The power plant capacity will be recovered to 200 kW
which is the original capacity.

+ The amount of power generation will double from the
current amount, reaching approximately 1.6 GWh
annually.

+ Amount of electricity supply will double, allowing

reduction in load restriction.

+ Revenue from sales of electric power will increase and
repair cost will decrease.

+ Generation of turbid water during construction period is
unavoidable.

+ Temporary environmental impact will occur to some
extent due to noise and vibration during operation of
transportation vehicles and heavy construction
machines.

+ Load shedding during construction period is unavoidable.
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(4) Scoping
35 items of Environmental and social impact were set, according to the items listed in JICA
Guidelines for Environmental and Social Considerations (April 2010). The expected impacts were
evaluated and summarized as scoping. Table 1-24 shows the results of scoping with the reason of
assessment.

Table 1-24 Scoping (1/5)

Rating
Planning
Stage/ | Operation Scoping (ldentified Impacts and Reasons)
Construction| Stage
Stage

Environmental

Category ltem

Social 1 | Land acquisition There is no involuntary resettlement in this Project, but it is
Environment and involuntary necessary to acquire agricultural land in Bajhang. There is no
resettlement B- B- removal/relocation of properties such as private structures.
The scale of the acquired land is small, and the owners are
only two, so rating is assessed to be B-.

2 | Poor people Many of the residents of the villages around the Project sites
are poor people.

D D There is no factor in the implementation of this Project which
particularly causes negative impacts on the economy or the
lives of the poor people.

3 | Indigenous Existence of minorities or indigenous people around the
people or ethnic Project sites has not been confirmed. This will be confirmed by
minority field surveys.

There is no factor in implementation of this Project which
causes negative impacts on the economy, livelihood or culture
of the minorities and the indigenous people.

4 | Local economy Construction Stage: Workers are required for construction
such as works, though their employment is temporary, employment
employment and opportunities for workers, excluding skilled workers, are
livelihood C+ C+ created in the areas.

Operation Stage: In terms of wide regional area, there is
contribution to electrification of the areas and positive effects
on the regional economy.

5 | Utilization of land Construction Stage: Stone and gravel for civil works are
and local taken from the riverbed, and most aggregates are taken from
resources the existing borrow pit. Because the scope of the Project

D D consists of improvement and repair of existing
micro-hydropower plants, the scale of civil works is small.
Therefore, the impact on regional resources is minor.
Operation Stage: No impact is expected.

6 | Water usage Construction Stage: If the water for construction and the
water for worker’s use are taken from the same water source of
the residents, it may affect the water supply of the residents.
Operation Stage: The situation of water use for irrigation
water and for fisheries in the rivers around the Project sites is
unknown.

If there are such purposes of use, the detail including the
impacts by the Project will be confirmed by field surveys.

7 | Existing social Construction Stage: There may be inconvenience for the
infrastructure and residents caused by load shedding for construction.

services Operation Stage: In terms of wide regional area, because the
advancement of regional electrification improves the bases of
social infrastructure in the districts, there would be positive
impacts on the villages where the Project sites are located.
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Table 1-24 Scoping (2/5)

Rating
Environmental PRI . . o
Category ltem Stage/ |Operation Scoping (Identified Impacts and Reasons)
Construction| Stage
Stage
Social 8 | Social institutions As the Project consists of improvement and repair of existing
Environment such as social micro-hydropower plants, it is considered there would be little

infrastructure and D D impact on social infrastructure, and to decision-making

local institutions in the regional areas.

decision-making

institutions

9 | Misdistribution of As improvement and repair of existing micro-hydropower

benefits and plants are implemented in the Project, it is expected that the

damages Project itself will not cause any misdistribution of benefits
and damages to the peripheral areas. However, if appropriate

c- c- consideration is not made for the residents and the local

authorities with regard to the possibility of temporary
negative impact on the life and the production activities
during the construction stage, it may cause dissatisfaction to
residents with regard to misdistribution of benefits and
damages.

10 | Local conflicts of Improvement and repair of existing micro-hydropower plants
interest are implemented in the Project. The positive impacts, as a

D D result of the increase in the amount of power supply, are
distributed equally to the concerned areas. It is considered that
these would not cause conflicts of interest within the areas.

11 | Cultural, historical, Construction Stage: There are neither valuable nor cultural
archaeological and heritage sites to be protected. There is neither historically nor
religious heritage D D culturally high preservation value in and around the Project
sites sites.

Operation Stage: No impact is expected.

12 | Water rights, Whether water rights or fishery rights are set for the rivers
fishing rights and c c around the Project sites and whether the forest common rights
rights of common are set in the surrounding areas are unknown.

They will be confirmed by the field survey.

13 | Landscapes Construction Stage: No impact is expected.

Operation Stage: The scale of the newly-installed structures,

D D B . . - .
facilities, and equipment is small, and it does not particularly
cause any negative impact on the landscapes.

14 | Gender D D No particular negative effects on gender are expected with the

Project.

15 |Rights of children D D No particular negative impact on children’s rights is expected

with this Project.

16 | Public health and Construction Stage: There may be effects on health and
sanitation sanitation of the residents around the Project sites because of

B- D - - -
the influx of construction workers from outside.
Operation Stage: No impact is expected.
17 | Infectious diseases Construction Stage: Although the possibility is not large,
such as HIV/AIDS there are risks of occurrence of HIV/AIDS and other
B- D infectious diseases caused by construction workers migrating
from outside the region and/or having contact with women.
Operation Stage: No impact is expected.
18 | Working Construction Stage: There are risks of impairment to the
conditions health and safety of construction workers, such as falling into
(including rivers, or electric shocks. Depending on the construction
occupational C- D works and the working conditions, it is necessary to pay
health) attention to the working conditions of workers.
Operation Stage: It is expected that implementation of the
Project would not cause any new negative impact on working
conditions during operations of the power plants.
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Table 1-24 Scoping (3/5)

Category

Environmental
Item

Rating

Planning
Stage /

Construction

Stage

Operation
Stage

Scoping (Identified Impacts and Reasons)

Social
Environment

19

Accidents and
disasters

Construction Stage:

1) Because no construction vehicle or heavy machine can go
near the construction site, construction materials and
installed equipment and tools will be carried into the
construction site by manpower after transferring them by
helicopter or land vehicle.

There are no materials or equipment that could be carried
in to or out from the sites by vehicle, and there are no
large-scale construction works, therefore it is expected
that the possibility of an accident during construction is
quite small.

2) There is no serious problem with the public safety around
the Project sites in general, and cooperation between the
security personnel of the construction sites and the
residents in the areas is expected.

3) There are possibilities of occurrence of natural disasters
such as earthquakes, landslides or slope failures, but they

Operation Stage: No impact is expected.

20

Global warming,
climate change

Construction Stage: Because diesel generators are used for
supplying power to the power sources and light sources,
emission of greenhouse gases (CO,, particulate matter, NOX,
etc.) is expected. However, because the amount of emission
into the atmosphere is small and the emitting area is limited, it
is considered there is quite slight impact on global warming
and climate change.

Operation Stage: Micro-hydropower produces renewable
energy; therefore the Project would contribute to the reduction
of CO,. However, the effect is very small.

Natural
environment

21

Protected area

There is no protected area, such as conservation zone, in and
around the Project sites.

22

Terrestrial fauna,
flora and
ecosystems

There are no endangered or rare animals and plants in and
around the Project sites.

Land alteration which may affect terrestrial animals, plants and
ecosystems will not be implemented in the Project.

In the preliminary plan, there is no cutting of trees for securing
land or for construction works, but it will be confirmed when
the final plan is decided.

23

Aquatic fauna,
flora and
ecosystems

D/C-

There are no endangered or rare aquatic beings and benthos in
the rivers in the Project sites.

Alteration of riverbank and riverbed that may affect aquatic
animals, plants, and ecosystems will not be implemented in the
Project.

The reduction of flow rate in the water recession area is small;
therefore the impact on aquatic beings is minor.

Inhabitation of migratory fish is not confirmed. It will be
confirmed in the field survey.

24

Hydrological
situation

Because there is no large increase in the amount of water
intake for the Project, it is estimated that flow rate decrease in
the recession area is little. It will be confirmed when the
Project plan is finalized.
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Table 1-24 Scoping (4/5)

Category

Environmental
Item

Rating

Planning
Stage /
Construction
Stage

Operation

Stage

Scoping (ldentified Impacts and Reasons)

Natural
environment

25

Topography
and
geology

Construction Stage: There are no important topographic or
geological features around the Project sites.

The scale of all of the facilities of the project is small, and
there are no development activities which may change the
topographic or geological features of the land.

Operation Stage: No impact is expected.

26

Soil erosion

Construction Stage: There is no cutting or filling activity;
therefore there is no risk of soil erosion or destabilization of

Operation Stage: No impact is expected.

27

Groundwater

Construction Stage: It is not planned to use groundwater for
construction.

Presence of groundwater, existence of wells and the state of
use around the Project sites are unknown.

Operation Stage: No impact is expected.

Environmental
pollution

28

Air pollution

Construction Stage: Because no construction vehicle or
heavy machine can go near the construction site, construction
materials and installed equipment and tools will be carried into
the construction site by manpower after transferring them by
helicopter or land vehicle. Therefore, there will be no air
pollution due to construction vehicles or heavy machines in the
Project sites.

Because diesel generators are used for supplying power as
power source and light source, emission of air pollutants
(particulate matter, NOX, etc.) is expected. However, the
impact on the environment is minor because the scale of using
the generators is not large and range of influence of the
exhaust gas is limited; therefore the impact on the environment
is minor.

Operation Stage: No impact is expected.

29

Water pollution

Construction Stage: Because works such as carrying
materials and equipment in and out of the river areas and
installation of an intake weir, turbid water may temporarily
occur at some parts of the rivers.

There is a possibility that oil and other materials discharged
from the construction sites may flow into the rivers, but their
amount is small and the impact is minor.

If handling of daily waste by construction workers is
inappropriate, there is a risk that water pollutants leak from

Operation Stage: No impact is expected.

30

Soil
contamination

Construction Stage: There is a possibility of soil
contamination by discharged matter, oil, and other materials
from the construction site or from diesel generators. If such
occurs, the amount is small and the impact is minor.

Operation Stage: No impact is expected.

31

Bottom
sediment

Operation Stage: Any material which may cause water
pollution will not be handled or will not be discharged into the
rivers.

If handling of daily waste by construction workers is
inappropriate, there is a possibility that such waste is
discharged into the rivers and temporarily contaminates the
bottom sediment.

Operation Stage: No impact is expected.
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Table 1-24 Scoping (5/5)

Category

Environmental
Item

Rating

Planning
Stage /
Construction
Stage

Operation
Stage

Scoping (ldentified Impacts and Reasons)

Environmental
pollution

32

Waste

Construction Stage: Construction wastes, such as
construction debris and residual substances are generated from
the construction sites. Generation of hazardous waste is not
expected. Daily general waste from the activities and living of
the workers is generated.

Operation Stage: No impact is expected.

33

Noise and
vibrations

Construction Stage: Because no construction vehicle or
heavy machines can enter near the construction site,
construction materials and installed equipment and tools will
be carried into the construction site by manpower after
transferring them by helicopter or land vehicle. Therefore,
there will almost be no noise or vibration produced by
construction vehicle or heavy machine in the Project sites.
Because diesel generators are used during construction, noise
and vibration are generated. However, the scale of usage is not

Operation Stage: No impact is expected.

34

Land
subsidence

Pumping of groundwater in large quantities would not be
carried out in the Project activities, therefore the occurrence of
land subsidence is not expected.

35

Offensive odor

Construction Stage: If handling of daily waste of construction
workers is inappropriate, there is a possibility for offensive

Operation Stage: No impact is expected.

<Rating>

B+/-: Positive/negative impact is expected to some extent.

C+/-: Extent of positive/negative impact is unknown. (Further examination is needed, and the impact could be
clarified as the study progresses.)
D: No impact is expected.
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(5) TOR of surveys on environmental and social considerations

For the items selected from the results of scoping, details and methods were set as the TOR (Terms

of Reference).

Table 1-25 shows the TOR of surveys on environmental and social considerations.

Table 1-25 TOR of Surveys on Environmental and Social Considerations (1/2)

Environmental Item

Survey Item

Details and Methods of the Survey

Social environment

(1) | Landacquisition/ | 1) -Conditions of residents, buildings 1) -Confirmation on the conditions of habitation

resettlement and occupation of land in the areas around the concerned area and conditions of
affected by the Project. occupation of buildings and land, based on the
-If there is any occupation, details of satellite photos of the concerned areas, field
PAUs (Project Affected Units)/ surveys, and local materials.
PAPs (Project Affected Persons) -Censuses and socioeconomic surveys of PAUs/
based on the census, and the detailed PAPs (commissioned to a local consultant).
numbers.

2) -Laws, regulations, policies and 2) Collection of information/materials, and hearing
examples in Nepal concerning EIA and with NEA and concerned government offices of
acquisition of land or resettlement. the counterpart country.

-Comparison with the JICA guidelines.

3) Request to NEA and support for 3)-Request to NEA for formulation of ARP/LACP
preparation of abbreviated resettlement and creation of implementation system.
plan (ARP) or land acquisition and -Explanation about the details of ARP/LACP,
compensation plan (LACP), creation and discussion with the leader on the side of
of system and implementation. NEA.

2) Indigenous people/ | 1) Conditions of minorities/indigenous 1) Collection of existing materials (census), and
ethnic minority people in and around the Project sites. hearing (district offices)

(3) | Water usage 1) Conditions of water use in and around 1) Collection of information concerning water use,

the Project sites. and hearing (district office).

(4) | Existing social (1) The period for load shedding during 1) -Confirmation of the period for load shedding
infrastructure and construction and the affected areas. during construction in the construction plan.
services -Confirmation of the countermeasures taken by

NEA and Electricity Cooperatives.

(5) | Misdistribution of 1) Expected damages and benefits. 1) Consideration on the details of the benefits to
benefits and the areas assumed in the Project plan, and the
damages negative impacts to areas where residents live

assumed in the environmental impact
assessment.
-Hearing with the authorities concerned.

(6) | Water rights, 1) Conditions of setting of water rights, 1) Collection of existing information and hearing
fishing rights and fishing rights of the rivers in the (district office).
rights of common Project sites, and the common rights

of the forests in the peripheral areas.

(7) | Public health and 1) Conditions of medical care, health and | 1) Collection of existing materials (Department of
sanitation sanitation facilities around the Project Health Services) and hearing (district offices).

sites.

(8) | Infectious diseases 1) Conditions of tested and positive 1) Collection of existing materials (Department of
such as HIV/AIDS persons with infectious diseases such as | Health Services) and hearing (district offices).

HIV/AIDS around the Project sites.
(9) | Working 1) Laws and regulations in Nepal 1) Collection of related laws and regulations and
conditions concerning working conditions/work confirmation of their details.
(including safety.
occupational health)
(10) | Accidents and 1) Current state of traffic accidents inthe | 1) Collection of existing materials and hearing

disasters

areas around the Project sites.

2) State of occurrences of landslides,
collapse of slopes, and other disasters.
around the Project sites

(district office).
2) Collection of existing materials and hearing
(district office).
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Table 1-25 TOR of Surveys on Environmental and Social Considerations (2/2)

Environmental Item

Survey Item

Details and Methods of the Survey

Natural environment

(11) . 1) Current state of living things and 1) -Collection of existing materials (IUCN and
Terrestrial fauna, ecosystems. MoSTE), and hearing (district forest officers).
flora and -Field surveys.
ecosystems

(12) . 1) Current state of the living things and 1) Collection of existing materials (IUCN and
Aquatic fauna, flora ecosystems. MOoSTE), and hearing (district forest officers).
and ecosystems -Field surveys.

(13) . 1) The amount of the water intake in the 1) Confirmation of the amount of the water intake
Hydrological Project plan. in the Project plan (comparison with the
situation amount before implementation of the Project).

(14) | Groundwater 1) State of use of groundwater around the | 1) Hearing (the district offices).

Project sites.
Environmental pollution
(15) | Air pollution 1) Estimation of emission levels of diesel | 1) Confirmation of the extent of use of diesel
generators. generators during construction in the Project
plan.
(16) | Water pollution 1) Estimation of the occurrence level of 1) Confirmation of the period, the time and the
muddy water during construction. scale of works in the riverbed and riverside
areas during construction in the Project plan.

(17) | Soil contamination | 1) Consideration of the possibility of soil | 1) Confirmation of the measures to control

contamination caused by oil, and other discharge assuming the possibility of soil
materials discharged from heavy contamination.
machinery used for construction and
diesel generators.
(18) | Bottom sediment 1) Current state of bottom sediment of the | 1) Field surveys.
rivers. 2) Confirmation of the method of treatment and
2) Methods of treatment and disposal of disposal of general waste, earth and sand in the
general waste, earth and sand which construction plan.
may contaminate the bottom sediment
of rivers during construction.
(19) | Waste 1) Current state of treatment and disposal | 1) Collection of information related to treatment
of waste. and disposal of waste in the districts where the
2) Methods of treatment and disposal of Project sites are located.
construction waste, general waste and 2) Confirmation of methods of treatment and
industrial waste during construction disposal of construction waste, industrial waste
works. and general waste in the construction plan.
(20) | Noise and vibration | 1) Understanding the current state of 1) Field surveys and hearing with the district
traffic and noise sources. office.
2) Understanding the scale and the period | 2) Understanding the construction plan
of use of transportation vehicles and
heavy machinery in the construction
plan.
(21) | Offensive odor 1) Consideration of the possibility of 1) -Confirmation of the treatment method of

occurrence of offensive odor from
rotting or decaying general waste
during construction.

general waste in the construction plan.
-Research of existing cases.
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(6) Results of the survey on environmental and social considerations

1)  Natural environment

Major tree species in the forests around the Project sites are listed in Table 1-26.

Table 1-26 Major Tree Species in the Forests of the Three District

Abies pindrow
Hippophae salicifolia

Scientific Name English Name

Bajhang District Quercus spp. Oak
Texus baccata English yew
Pinus wallichiana Indian Bay Leaf
Cinnamomum tamala Nepalese Alder
Alnus nepalensis Indian Red Kapok Tree
Rhododendron spp. Rhododendron

West Himalayan Fir
Sea-buckthorn

Bajura District

Quercus spp.

Texus baccata

Pinus roxburghii
Pinus wallichiana
Cinnamomum tamala
Alnus nepalensis
Rhododendron spp.
Bombax ceiba

Abies pindrow
Hippophae salicifolia

Oak

English Yew

Chir Pine

Indian Bay Leaf
Nepalese Alder

Indian Red Kapok Tree
Rhododendron

West Himalayan Fir
West Himalayan Fir
Sea-buckthorn

Rukum District

Pinus roxburghii
Bassia butyracea

Chir Pine
Indian Butter

Source:  JICA survey team (hearing with the district forest officers of the three districts)

According to a hearing with the district forest officers of the three districts, there are no rare birds
living around the Project sites.

The district forest officer of Bajura District said that kingfishers and Blue Whistling thrushs have
been observed around the Project site, and pheasants, mynas, and vultures have been observed in
the mountainous region away from the Project sites.

According to a hearing with the district forest officers of the three districts, a lot of cyprinid fish
called asla in Nepali or snow trout in English live in the rivers around the Project sites. They live in
cold-water areas, and are observed widely in Nepal. They move within short distances, and are not
migratory fishes (species which travel between a river and the sea to lay eggs). They are fished as a
hobby or as food at home, using angling, nests, nets, etc. They are not targets of fishery around the
Project sites.

According to a hearing with the Rukum District Office, there are no fishes live in Sharpu Lake,
which is the water source taken in at the power plant.

As described above, there is no threatened and rare species in the continental and aquatic areas.

There is no protected area in or around the Project sites.

Since the scale of transporting of materials and equipment and construction works is small and the
works are temporary, there is no special risk to damage the natural environment in the continental and
aquatic areas.
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2)

3)

Environmental pollution

Residences are away from the construction sites, and since the scale of construction is not large;
therefore there is no significant impact on each item concerning environmental pollution.

The impact of air pollution is minor.

Although temporary and partly, turbid water occurs to some extent as caused by transportation and
construction activities on the riverbed. Qualitative levels of turbidity should be monitored and
mitigation measures should be implemented by the contractor, if necessary.

With regard to noise and vibrations produced by vehicles and heavy machinery during construction,
it is assumed that the overall environmental impact is small because the scale of construction is not
large and residences are away from the sites. However, there is a possibility that it would temporarily
affect the living conditions of residents depending on the extent of construction activities. Therefore,
noise and vibration levels should be monitored qualitatively during the construction period, and
mitigation measures should be taken, if necessary.

With regard to construction waste, general waste and effluents generated by the construction
workers, the construction supervisors and the staff who manage plant operations should take actions
according to the rules on treatment and disposal of each district.

Social environment

There is no involuntary resettlement with this Project, but it is necessary to acquire some land for
the water intake structures, stockyard of construction materials, and construction work space in
Bajhang. The details are discussed in “1-3-2 Land Acquisition”.

Water is not taken for forestry, agriculture, or drinking water purposes in the recession area
between the water intake point and the water discharge point for power generation. Fishery is not
conducted either.

The results of hearing with the three district offices about water usage around the Project sites are
described below.

(@) Drinking water

The water of the rivers in the three project sites is not used as a source of drinking water.
Drinking water in the villages around the power plants is supplied as follows:
- Bajhang District
Water is taken from water sources in the hills far up the riverbanks near the power plant,
and distributed to the village through pipelines.

- Bajura District
Water is taken from springs and hill streams (two places), and via water storages (five
places), and distributed to the village through pipelines.

- Syarpudaha
Water is taken from water sources in the mountain upstream of Sharpu Lake, which is the
water source of the Tilcha River where the power plant takes water, and distributed to the
village through pipelines.
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(b) Agricultural water

Water is not taken for use of farmlands from the rivers in the Project sites.

In Bajhang and Bajura farmers use overflow water from waterway (canal) by cutting some small
paths of canal wall. However, use is limited to the vicinity of agricultural land, the amount of used
water does not affect the power generation.

No water rights are clearly established with regard to the rivers and canals in the Project sites.

(c) Use for fishery

No fishing rights are clearly established with regard to the rivers in and around the Project sites.
There are no professional fishermen either.

The number of community forest user groups in the three VDCs in the Project sites is shown in
Table 1-27.

Table 1-27 Number of Community Forest User Groups in the Three VDCs in the Project Sites (2013)

Daulichaur VDC,
Bajhang District

Martadi VDC,
Bajura District

Bafikot VDC,
Rukum District

Number of community forest user groups 8 27 11

Source: Hearing with the district forest officers of the three districts

The communities in each VDC of the districts have authority to administer the community
forests. It is according to the right of common. The communities pay taxes and apply for use and
management to the government.

Firewood for fuel and logs for lumber are the major products taken from the community forests.
Next to firewood and logs, the other products taken are various plants for medicinal use, food, etc.
The amount of collection is limited per species.

There is no community forest in and around the Project sites.

Species of medicinal herbs, among others, in the community forests in the three districts are listed in
Table 1-28 to Table 1-30.

Table 1-28 Species of Medicinal Herbs, etc. in Daulichaur VDC (Bajhang District) (2013)

Scientific Name

English Name (Nepali)

Purpose of Use

Cordyceps sinensis
Zanthonylum armatum
Allium sativum
Naredoshychus grandiflora
Local mushroom

Paris polyphylla

Berginia ciliata

Daphne spp.

Cordyceps mushroom
Prickly ash (Timur)
Garlic

Spikenard

Local mushroom
Herb Paris (Satuwa)
(Pakhanbhed)
Daphne

Herbal medicine, herbal medicinal cooking

Various medicinal properties (fruits)

For food

Medicinal herbs (various medicinal properties)

For food

Medicinal herbs (anticancer effects)

For Ayurveda (immunomodulation), paper

Cloth

Source: Hearing with the district forest officers of the three districts
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Table 1-29 Species of Medicinal Herbs, etc. in Martadi VDC (Bajura District) (2013)

Scientific Name

English Name (Nepali)

Purpose of Use

Cordyceps sinensis
Zanthonylum armatum
Paris polyphylla
Naredoshychus grandiflora
Local mushroom

Berginia ciliata

Genus: Swertia

Daphne spp.

Genus:

Boraginaceae/Euphorbiaceae

Cordyceps mushroom
Prickly ash (Timur)
Herb Paris (Satuwa)
Spikenard

Local mushroom
(Pakhanbhed)
(Chiraito)

Daphne

Himalayan Giant Nettle
(Allo)

Herbal medicines, herbal medicinal cooking
Various medicinal properties (fruits)
Medicinal herbs (anticancer effects)

Medicinal herbs (various medicinal properties)
For food

For Ayurveda (immunomodulation)

For removal of fever, cold, Ayurveda

Paper, cloth

Hats

Source: Hearing with the district forest officers of the three districts

Table 1-30 Species of Medicinal Herbs, etc. in Bafikot VDC (Rukum District) (2013)

Scientific Name

English Name (Nepali)

Purpose of Use

Zanthonylum armatum

Berginia ciliata

Prickly ash (Timur)
(Pakhanbhed)

For Ayurveda (immunomodulation)

Source: Hearing with the district forest officers of the three districts
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(7) Environmental impact assessment

Based on the results of surveys on environmental and social considerations and scoping, the

environmental impacts of the Project are assessed. Table 1-31 shows the results of assessment with the

reason of assessment.

Table 1-31 Results of Environmental Impact Assessment (1/6)

Assessment Rating of
Impacts in the Scoping

Assessment Rating of

Impacts Based on the

Results of the Study

Reason of Assessment

Category Environmental Item Planning ) Planning _ (Identified Impacts and Reasons)
Stage / Operation | Stage/ Operation
eone hation Stage Construction Stage
Stage Stage
Social 1 | Land acquisition B- B- B- D Planning Stage / Construction
Environment and involuntary Stage: It is necessary to
resettlement permanently acquire some
farmland. (One of them is not being
used now.) There is neither
involuntary resettlement nor
removal/relocation of properties
such as private structures.
The land to be acquired has a small
area, and owned by only two
owners; so rating is assessed to be
B-.
3 | Indigenous C o D B+ Construction stage: The owners of

people or ethnic
minority

the land to be acquired are not
ethnic minority or indigenous
people.

There is no factor which
particularly causes negative impact
on the economy, and lives and
culture of ethnic minorities and
indigenous people.

Operation stage: Because
advancement of regional
electrification would improve social
services and social infrastructure in
the region, there would be positive
impacts on ethnic minorities and
indigenous people.
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Table 1-31 Results of Environmental Impact Assessment (2/6)

Category

Environmental Item

Assessment Rating of
Impacts in the Scoping

Assessment Rating of

Impacts Based on the

Results of the Study

Planning
Stage /
Construction
Stage

Operation
Stage

Planning
Stage /
Construction
Stage

Operation
Stage

Reason of Assessment
(Identified Impacts and Reasons)

Social
Environment

4 | Local economy
such as
employment and
livelihood

C+

C+

D

B+

Construction Stage: Workers are
required for construction works,
though their employment is
temporary, employment
opportunities for workers,
excluding skilled workers, are
created in the areas.

Operation Stage: In terms of wide
regional area, there are positive
impacts on the regional economies
with the advancement of
electrification.

6 | Water usage

Construction Stage: Drinking
water for construction workers is
brought in, and service water for the
administrative houses of the power
plants is used as water for daily life.
River water is used for construction.
Therefore, it will not affect the
water use of residents around the
Project sites.

Operation Stage: Water for
agricultural and drinking water
purposes is not taken from the
recession zones of the rivers in the
Project sites. Fishery is not
conducted in the rivers.

7 | Existing social
infrastructure and
services

B+

B+

Construction Stage: Two-month
period of load shedding during
construction would cause temporary
inconvenience of residents in the
areas.

Operation Stage: As advancement
of regional electrification improves
social services and social
infrastructure in the region, there
would be positive impacts to the
peripheral areas where power is
distributed.
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Table 1-31 Results of Environmental Impact Assessment (3/6)

Category

Environmental Item

Assessment Rating of
Impacts in the Scoping

Assessment Rating of
Impacts Based on the
Results of the Study

Planning

Construction

Planning
Stage /
Construction

Stage Stage

Operation
Stage

Stage /

Operation
Stage

Reason of Assessment
(Identified Impacts and Reasons)

Social
Environment

Misdistribution
of benefits and
damages

C- C- D

D

Construction Stage: Improvement,
repair and updating of existing
micro-hydropower plants are
implemented in the Project, and it is
considered that the Project itself
would not cause any unfair
misdistribution of damages and
benefits to the peripheral areas.

With regard to the possibility of
temporary negative impacts on
living conditions and production
activities during construction,
understanding from the residents
and the local authorities shall be
obtained at the stakeholders
meeting by appropriate explanation
of consideration for the impacts.

12

Water rights,
fishing rights and
rights of common

No fishing rights of the rivers
around the Project sites have been
established. No clear water rights
have been established either.

With regard to common rights of
forests in the peripheral areas,
community forests are established,
and the rights to use them are
given to the community forest user
groups. However, there are no
community forests in the Project
sites.

16

Public health and
sanitation

Construction Stage: There may be
effects on health and sanitation of
the residents around the Project
sites because of the influx of
construction workers from outside.

17

Infectious
diseases such as
HIV/AIDS

Construction Stage: Although the
possibility is not large, there is risk
of occurrence of HIV/AIDS and
other infectious diseases caused by
construction workers migrating
from outside the region and having
contact with women.

18

Working
environment
(including work
safety)

Construction Stage: It is expected
that there are risks of impairment to
the health and safety of construction
workers, such as falling into rivers,
or electric shocks.
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Table 1-31 Results of Environmental Impact Assessment (4/6)

Category

Environmental Item

Assessment Rating of
Impacts in the Scoping

Assessment Rating of

Impacts Based on the

Results of the Study

Planning
Stage /
Construction
Stage

Operation
Stage

Planning
Stage /
Construction
Stage

Operation
Stage

Reason of Assessment
(Identified Impacts and Reasons)

Social
Environment

19 | Accidents and
disasters

C-

D

B-

D

Construction Stage: The
construction sites are away from
residences, therefore the possibility
of residents getting into accidents is
very low.

The roads which residents use are
also used by vehicles and heavy
machines for construction. The
scale of construction activities is
small, but there is a possibility for
occurrence of traffic accidents.

Natural
Environment

22 | Terrestrial fauna,
flora and
ecosystems

There are no endangered or rare
animals and plants in and around
the Project sites.

Land alteration which may affect
terrestrial animals, plants and
ecosystem will not be implemented
in the Project.

Trees will not be cut for
construction activities.

23 | Aquatic fauna,
flora and
ecosystems

D/C-

There are no endangered or rare
aquatic beings and benthos in the
rivers in the Project sites.

Alteration of riverbank and riverbed
that may affect aquatic animals,
plants and ecosystems will not be
implemented in the Project.
Because the amount of reduction of
flow rate in the water recession area
is small, the impact on aquatic
beings is minor.

Cyprinidae (called asla in Nepali),
which thrive in the rivers around the
Project sites, moves within short
distances, and are not migratory
fishes.

The Project will not significantly
increase the amount of water taken
as compared to the amount taken
before implementation of the
Project, and the maintenance flow
and the routes of rivers are also
maintained. Therefore, the Project
would not result to negative impact
on the inhabitation of fish.

24 | Hydrological
situation

Construction Stage: The increase
in the amount of water taken by this
Project is quite little, and changes in
the flow rate in the recession zones
of rivers are small.

Therefore, there is no impact on the
hydrological situation of the rivers
in the Project sites.
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Table 1-31 Results of Environmental Impact Assessment (5/6)

Category

Environmental Item

Assessment Rating of
Impacts in the Scoping

Assessment Rating of

Impacts Based on the

Results of the Study

Planning
Stage /
Construction
Stage

Operation
Stage

Planning
Stage /
Construction
Stage

Operation
Stage

Reason of Assessment
(Identified Impacts and Reasons)

Natural
Environment

27 | Groundwater

C

D

D

D

Construction Stage: Groundwater
is not planned to be used for
construction.

Groundwater around the Project
sites is not used for agriculture or
drinking purposes.

Environmental
Pollution

28 | Air pollution

Construction Stage: There will be
quite small amount of air pollution
coming from exhaust gas produced
by transportation vehicles and
heavy machinery used in the Project
sites.

Diesel generators, as power and
lighting source, are used only
temporarily and locally. Therefore
environmental impact caused by
exhaust gas is very minor.

29 | Water pollution

Construction Stage: Because
works such as carrying materials
and equipment in and out of the
river areas and installation of an
intake weir, turbid water may
temporarily occur at some parts of
the rivers.

The amount of oil and other
materials that may leak from the
temporarily and locally used diesel
generators on the land surface is
very small and the possibility of
such to flow into the rivers is very
low, therefore the impact is minor.
If handling of general waste by
construction workers is
inappropriate, there is a risk that
water pollutants which may leak
from such waste would temporarily
flow into the rivers.

30 | Soil
contamination

Construction Stage: The amount
of waste fluid, oil, and other waste
materials from construction sites or
diesel generators is very small, and
such amount is not a level that
would cause soil contamination.

31 .
Bottom sediment

Construction Stage: Water
pollutants which may contaminate
the bottom material of rivers are not
discharged into the rivers by the
construction activities.

With regard to general waste of
workers, there is no possibility that
it would be handled inappropriately,
such as throwing waste into the
rivers and contaminating the bottom
material.
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Table 1-31 Results of Environmental Impact Assessment (6/6)

Category

Environmental Item

Assessment Rating of
Impacts in the Scoping

Assessment Rating of

Impacts Based on the

Results of the Study

Planning
Stage /
Construction
Stage

Operation
Stage

Planning
Stage /
Construction
Stage

Operation
Stage

Reason of Assessment
(Identified Impacts and Reasons)

Environmental
Pollution

32

Waste

B-

D

B-

D

Construction Stage: Wastes, such
as construction debris, residual
substances related to equipment and
tools and general waste from
activities and daily living of
workers, are generated from the
construction sites.

Generation of hazardous waste is
not expected.

33

Noise and
vibration

Construction Stage: The
improvement of roads toward the
Project sites is insufficient,
therefore the scale of transportation
of vehicles and heavy machines is
limited to use of helicopters,
manpower, among other means.
The area where heavy machines and
diesel generators are used is not
large, therefore the extent of
environmental impact is local.
However, they occur to some
degree for a short term.

35

Offensive odor

Construction Stage: There is no
inappropriate handling of general
waste, such as leaving waste to rot
by construction workers.

<Rating of assessment of impacts>

A+/-
B+/-
C+/-
the effects.)

D : No effects are expected.
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(8) Mitigation measures
Table 1-32 shows the mitigation measures and cost of implementation of such items classified as “B-"

or “C” in the environmental impact assessment. From the results of assessment, there is no item

classified as “C”.

Table 1-32 Mitigation Measures (1/3)

Category

Environmental
Item

Environmental
Impact

Mitigation Measure

Implementing
Organization

Responsible
Organization

Cost
(Unit)

Planning Stage

Social 1 |Land Land for water Land will be acquired with NEA NEA Compensation
Environment acquisition intake structure, appropriate compensation cost
stockyard of according to the legal system in Burden of
construction Nepal and the JICA guidelines. NEA
materials and
construction work As shown in
space is required in Table 1-47
Bajhang.
Construction Stage
Social 2 | Load shedding | There will be a The period of load shedding will | NEA NEA (Cost of
Environment for construction | two-month period of | be fixed as early as possible, and | Electricity measures
load shedding during | notified to the users of electricity | Cooperatives when
works for in advance to get their Contractor necessary)
electromechanical cooperation. It will be requested (amount is
systems. to the Electricity Cooperatives to according to
comprehend the problems situation)
caused by load shedding. In case Burden of
of any problem occurs which NEA
need to be dealt with urgently,
appropriate measures such as
enhancement of emergency
power supply should be taken.

3 | Impact on the There may be On-site treatment-type or Contractor NEA Cost for
local public impacts on the local | portable toilets are installed for installation of
health and public health in the construction workers. temporary
sanitation relation to the living | Local residents are hired as toilets

conditions of construction workers as much as Burden of the
construction workers | possible. contractor
coming in from 300,000Rs
outside.

4 | Occurrence of | There is a possibility | Educate the construction NEA NEA Cost for
infectious for HIV and other workers and residents about HIV | Contractor educational
diseases infectious diseases | and other infectious diseases. materials

to occur or spread Local residents are hired as Burden of the
out as caused by construction workers as much as contractor)
activities of possible. 15,000Rs

construction workers
migrating from
outside of the
region.
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Table 1-32 Mitigation Measures (2/3)

el ) o
Social 5 | Work safety There is a possibility | NEA and contractors shall NEA NEA Burden of the
Environment that safety of comply with the Labor Act Contractor contractor
workers is impaired | (1992) of Nepal when hiring (within
during transportation | workers for the Project and construction
and construction engaging them for the works. management
works (e.g., contact | -The contractors should prepare cost)
with heavy a construction safety plan.
machines, bruising | -Instructions to perform daily
from rocks in the safety check and instructions to
riverside areas, confirm safety during the works
falling into river, by the construction supervisor.
being caught in river | -Confirmation of the procedures
flow (especially to follow in case any
when the river is safety-related problem occurs.
swollen), and -Putting up placard of safety
electric shock during | check items at the powerhouse.
electrical works). -Clarification of the procedures
to follow in case any
safety-related problem occurs.
-Thorough education of
construction workers about
safety.
6 | Accidents There is a possibility | Notify the construction plan Contractor NEA Burden of the

of accidents if
residents come close
to places where
materials and
equipment are
carried in/out of the
construction sites.

(details of construction works,
schedule and place) to the
residents of the areas around the
construction sites twice.

Putting up a notice about the
details above on the roadsides of
the villages, at the construction
sites, among other locations.
Clarification of the boundaries of
the construction areas with rope,
fences, among other means.

contractor
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Table 1-32 Mitigation Measures (3/3)

Environmental | Environmental R Implementin Responsibl
CEiply Item enmenta Impa(g o WIHEETE 1SS Orga(:]izztitong Oﬁégﬁizsag:n E:L?rS]Et)
Environmental Water pollution | Turbid water occurs | Perform the construction works | Contractor NEA Burden of the
Pollution --Occurrence of | in some parts of the | by controlling occurrence of Contractor | contractor
turbid water in | rivers for works turbid water as much as possible. 180,000Rs
rivers such as If turbid water occurs frequently,
transportation and set up a temporary setting basin
installation of the in the river to control the flow of
intake weirs. turbid water if necessary.
Construction Generation of debris | Construction waste should be Contractor NEA Burden of the
waste from civil treated and disposed Contractor | contractor
engineering works, | appropriately such as separating 30,000Rs
residual substances | and placing waste in the local
related to equipment | waste pits according to the
and tools and district’s regulations and rules on
residual substances | treatment and disposal of waste.
after various Waste which are not prescribed
construction works. | in the regulations and rules and
cannot be treated or disposed in
the areas should be brought back
by the contractor and treated and
disposed appropriately.
Daily waste of | Organic waste such | If the waste is paper, cloth, or of | Contractor NEA Burden of the
construction as dregs of cooking | similar material, and can be Contractor | contractor
workers and meals are disposed at the local waste pits, 30,000Rs
generated. they should be placed according
to the regulations and rules of
the districts.
Other waste such as dregs of
cooking and meals should be
incinerated or buried around the
Project sites within the extent of
the materials and the location as
the district government
approves.
Thorough education of
construction workers not to
throw their waste into the river.
Noise and Noise and vibration | Vehicles should be driven at low | Contractor NEA Burden of the
vibration are generated by noise and low vibration Contractor | contractor
transportation conditions. (within
vehicles and heavy | Limit construction work time in construction
machines. the morning and at night. management
Improvement of cost)
construction activity
corresponding to complaints.
Total Cost | 600,000Rs
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(9) Environmental Management Plan and Monitoring plan

1)  Environmental management plan

This Project is aimed at reconstruction of water intake structures, renovation of existing water
canals and renewal of power generation equipment for the power plants with power capacity of 200
kW. Considering this scope and scale of the Project, there is no serious impact identified in the
evaluation of environmental and social conditions. However, the evaluation results showed that
some items have negative environmental impact to some extent in the construction stage. The
mitigation measures to be taken for the items with negative impact to some extent are described in
Table 1-33. The monitoring plan for the items to be monitored during the construction stage is
described in 2) the monitoring plan below.

In consideration of the scale of impacts on environmental and social conditions by the Project,
the environmental management plan consists of the following two aspects: mitigation measures and
environmental monitoring plan. Other environmental management issues for the Project are not
included.

Table 1-33 Environmental Management Plan

Plan Items Important Items in the Environmental Management Plan

Implementation of the + Monitoring shall be implemented according to the plan.
monitoring plan +  Response/action to a comment and instruction from the local
government and inhabitants shall be made according to the
plan.

The report on the monitoring result shall be made according to
the monitoring form, and reporting shall be conducted at a

designated frequency.

Implementation of the + NEA, electric cooperatives, and contractors shall securely
mitigation measures implement the responsible mitigation measures.

When a problem on environmental and social conditions still
remains after implementing the mitigation measures, more
effective and feasible mitigation measures shall be examined
and applied to mitigate the impact with the responsibility of
NEA.

2)  Monitoring plan
Table 1-34 shows the monitoring plan.
Table 1-35 shows the responses/actions to comments and guidance from the government of the
district and the public.
Table 1-36 shows quantitative and qualitative measurement method of level of livelihood of PAPs.
Table 1-37 and Table 1-38 show qualitative measurement method of noise/vibrations and turbidity.
Table 1-39 shows the monitoring form.
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Table 1-34 Monitoring plan

Environmental ltem Measurement Monitoring Frequency Implementing | Responsible
Item Point Method (Period) Organization Organization
Construction Phase
I(#\{ﬁ!al f;}c})&)gs . Hearing twice/year ..
Level of (Project Residences of from the (Jun.2014— Electricity NEA
livelihood Affected the PAPs PAPs Mar.2016) Cooperatives
Persons)
Noise and Noise and Near the_ Hearing twice /month Electricity
Vibration Vibration construction from . (Sep.2014- Cooperatives NEA
site inhabitants Mar. 2016)
a. river
near the
intake
b. canal
Water Turbidity Bf:r:tthe POWET 1 visual E\/Sv;;ezéﬂcinth Electricity NEA
quality c. river monitoring Mar. 2016) Cooperatives
immediately
downstream
of the power
plant

Table 1-35 Responses/Actions to Comments and Guidance from the Government of the District and the Public

Monitoring Item

Monitoring Results

during Report Period

Level of Livelihood of

PAPs

(Construction Phase)

Quantitative and qualitative
level of livelihood

acquisition.

Improvement action needs to be taken if living
conditions of PAPs get worsened due to the land

Noise and
Vibration
(Construction
Phase)

Quialitative level of noise
and vibration

Improvement action needs to be taken by the

inhabitants.” in the Table of Tu
Measurement)

improvement action

proponent when the impact is expected to be
considerable (“Level 4: There is impact to the life of

rbidity Qualitative

With the associated data of frequency, date and result of

Turbidity

(Construction Phase)

Qualitative level of turbidity

There is significant turbidity in

improvement action

Improvement action needs to be taken by the
proponent when the turbidity level is high (“Level 3:

the water” in the

Table of Turbidity Qualitative Measurement)
With the associated data of frequency, date and result of

Table 1-36 Quantitative and Qualitative Measurement Method of Level of Livelihood of PAPs

Monitor the situation of the level of livelihood
by hearing from PAPs

Measurement Point,

—Household expenditure and
spending (approximate)
-Address, household, family
structure

improvement of livelihood

relation to the land acquisition
-Requirement to be supported for

Item
Frequency, etc
Quantitative Item Qualitative Item
Level of -Monthly income (all sources) -Feeling of change in level of Measurement Point,
Livelihood of | —Area of owned land address, livelihood and it’s reason Frequency, etc. are shown
PAPs -House owned / borrowing - and -Problems on livelihood and In Table 1-34
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Table 1-37 Qualitative Measurement Method of Noise and Vibrations

Method of rating for level of noise and vibration in the Measurement Point,
Item Lo . .
monitoring (by comments from inhabitants) Frequency, etc
Noise and | Level 4: There is impact to the life of inhabitants. Measurement Point,
Vibration Level 3: There is tolerable temporary impact. Frequency, etc. are shown
Level 2: There is tolerable slight impact. In Table 1-34
Level 1: There is no impact, or there is negligible impact.
Table 1-38 Qualitative Measurement Method of Turbidity
ltem Method of rating for level of turbidity measured by visual Measurement Point,
monitoring Frequency, etc
Turbidity Level 3: There is significant turbidity in the water Measurement Point,
Level 2: There is turbidity to some extent in the water Frequency, etc. are shown
Level 1: Water is clear and includes no turbidity In Table 1-34

Table 1-39 Monitoring Form

Environment
al
Item

Period
Measurement (from Frequenc
Point dd/mmlyyyy e
to
dd/mm/yyyy)

Results
Comments
Results
Responses/Action
Quialitative s to Comments
Data and Guidance
from the Public
(with date)

Construction Phase

Level of
Livelihood of
PAPs

Noise and
Vibration

Water
Quality

-Turbidity
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(10) Stakeholders meeting
The stakeholders meeting was held in Kathmandu on December 18, 2013 (11:30 to 13:30).
(Venue: Managing Director Meeting Room, NEA)
There are 21 participants, as follows:

NEA : Six people

Electricity Cooperatives . four people
Land owner : One person
JICA : five people
The consultant team : five people

The minutes of the meeting are provided below.

- <<Explanation>>
(1) The outline, basic design, and the implementation schedule of the Project.
(The leader of the consultant team.)
(2) About the results of surveys on environmental and social considerations.
(The person in charge of the task of the consultant team.)

First, land acquisition was explained emphasizing the following points.
: - Necessity of land acquisition in the Project. :
- Land acquisition and compensation are implemented under NEA's responsibility.

- Policies of the JICA guidelines on land acquisition and compensation processes, the amount
of compensation and livelihood support to PAPs after land acquisition.

- The amount of compensation is decided based on the replacement cost, and it is paid in cash
just after completion of the negotiation.

- If PAPs are cultivating the acquired land, the amount equivalent to the market price of the
crops produced in a year should be compensated by NEA as livelihood support to PAPSs in
addition to the amount of compensation for the land.

- After completion of compensation, the conditions of living of PAPs should be monitored for
at least about one and a half years, and if the level of living has deteriorated, NEA should
provide livelihood support.

Next, the results of the study on environmental and social considerations other than land acquisition was
+ explained as follows: !

- About implementation of IEE
According to the regulations in Nepal, as the power plant capacity after the Project is less
than the prescribed level, implementation of environmental impact assessment is not
necessary for this Project. However, according to the policy of JICA on this Project, IEE was
implemented as part of the study.

- About the procedures of IEE and the results of environmental impact assessment
The scale of the Project is small and the scope consists of improvement of existing facilities,
therefore there is generally no significant negative environmental impact. However, with
regard to the environmental items of which impacts are expected to some extent, necessary
mitigation measures are taken to alleviate such impacts.
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- <<Question and answer>>

- (Note) 1. Q : question, A : answer, C : comment/ request/ proposal
: 2. The items without notes are questions or comments to the consultant.

Q  Itis mentioned that the total load shedding time for construction will be two months. Does
the consultant or JICA plan to provide some alternative measure to supply power during this
period? If JICA can provide a generator for each site, NEA can manage the necessary fuel.

A At present there is no plan to provide power through diesel generator or other alternative
measures. If required, NEA or the lease owners should manage them individually.

C  If possible please make the load shedding period shorter.

A Because of the necessity of cooperation between the electromechanical system and civil
engineering works, load shedding is planned to be implemented in the dry season of 2015. If
work period includes rainy season, load shedding will be required two times. Therefore,
construction period shall be planned so that load shedding requires one time.

C  The machines, especially the governor, should not be too complicated. If it is designed simply,
even the local technicians can manage simple repair and maintenance works.

A The machines would be simple and based on dummy load governor. In addition, the
operators will be trained on how to make simple repairs when necessary. Soft components
are also provided so that local technicians can make effective maintenance works.

Q  If it becomes possible to use the national grid in the future, do the power plants have the
capability to synchronize with the national grid?

A Yes, itis a facility which has the ability to synchronize.

Q s it planned to increase the power plant’s capacity? Or does this Project only improve the
facility?

A NEA'’s original request for this Project was to increase the power plant’s capacity. However,
since there was no flow rate data of rivers, it is difficult to quantify the benefits of increasing
the plant’s capacity. According to the results of surveys conducted so far, the existing canals
of Bajhang (headrace canal and penstocks) do not have sufficient capacity to carry the
increased amount of water. The results of surveys imply that the canals of Bajura and
Syarpudaha have capacity to carry the increased amount of water if available. The study on
the availability of running water is also underway.

If a study on increasing capacity is conducted, it will be separated from this phase of the
Project, and it is not covered by this Project phase. However, as a consultant, the findings
obtained by the study on increasing capacity should be included in the final report.

Q  There is a risk of flooding in the powerhouse. Are there some plans to maintain the
riverbanks so that the powerhouse will be protected?

A Necessary measures to protect the powerhouse from flood will be taken.

Q  Syarpudaha Plant is in danger from flooding of the Sani Bheri River. Is there any plan to
conduct river training works in the Sani Bheri River?

A There are some works for protecting the tailrace. However, protecting the entire area is
beyond the present scope.
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Q  WIill adequate spare parts be provided within the contract of this Project? It is commonly
observed that a project is hindered due to the unavailability of spare parts of machines when
broken. Because it is difficult to find spare parts for Japanese machines in the Nepalese market,
incidents such as long-term power outage may occur.

A Afew necessary spare parts can be provided within the contract. Parts which are expected to
last more than five years (e.g., bearings) cannot be considered as spare parts and will not be
provided.

It is expected that the lease owners will make reserve funds for buying necessary parts in
the future. It is also anticipated that the lease owners will inspect and maintain the plant in
good order assuming at least the main failure factors in order to prevent sudden failure of
power generation.

Q  (From consultant to the land owners)
Do you have any questions or requests on land acquisition, compensation policy, etc.?

A We understood the explanation, and we have no special question or request.

-----------------------------------------------------------------------------------------------------------------------

Q  (From consultant to NEA)
We would like to know the procedure of land acquisition complying with the Land Acquisition
Act of Nepal. Does it take a very long time?

A As NEA is a government agency, it has to comply with the policy of land acquisition laws.
In the case of NEA, we first submit the land acquisition request to MoE, which is the
responsible ministry. The ministry appoints an officer in charge for the purpose. A district
level CFC, whose members are composed of the chief district officer (CDO), the
representative of the District Development Committee (DDC), Village Development
Committee (VDC), NEA, Survey Department and other organizations, is formed. The
Compensation Fixation Committee decides the amount of compensation based on the base
data and negotiation with the land owners. When the decided amount of compensation is
paid, the land ownership is transferred to NEA.

In the past, NEA has experienced land acquisition within 30 days. Because the land to be
acquired has already been identified, it is expected that the procedure will complete within
30 to 45 days at the longest.

Q  (From consultant to NEA)
Is there any possibility that there are differences with the policy of the JICA guidelines about
compensation for land acquisition if the Compensation Fixation Committee decides the amount
of compensation?

A The committee decides the amount of compensation at a meeting where the land owners
attend, and the amount is decided based on the market prices and the dealing prices in the
area. NEA provides fair compensation that land owners expect.
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1-3-2  Land Acquisition

(1) Necessity of land acquisition
1)  Necessity of land acquisition
There is no involuntary resettlement with this Project. However, it is necessary to acquire some
land for the water intake structure, stockyard of construction materials, and construction work space
in Bajhang.
The Project site is located in a narrow valley with very small flatland, and it is difficult to secure the
construction areas only with the land owned by NEA and the electric cooperatives.
2) Consideration of alternatives
The following two alternatives have been examined. Both options were not selected because
conditions such as of geography are worse than the current plan.
<Current plan>
Reconstruction of current temporary water intake structures with new ones at the location of the
existing intake structures.

Alternative 1)
Place without farmland on the upstream side, far from the current intake weir.
This alternative was not selected due to poor location conditions as described below:

- The land is narrower and it is difficult to secure necessary land area.
- Access to the construction site is bad and the transportation cost will increase.

- There is collapsed land and there is risk of landslide in the area near the location.

Alternative 2)
Place without farmland on the downstream, far from the current intake weir.
This alternative option was not selected due to the following reasons:
- Itis impossible to secure the necessary drop in water level and the flow rate required for
power generation.

- Due to bad geographic conditions, the construction costs will nearly double the estimated
cost in the current plan.

3) Effort to reduce the necessary area as much as possible
Necessary land was designed to be minimized and as a continuous integrated land with the land
for construction materials stockyard, intake structures and construction work space.
In addition, the construction materials storage stockyard and construction work space were
designed to be minimized as much as possible within a tolerance of topographical conditions.
By the measures described above, the entire required area was reduced than what was originally
expected.

(2) Legal framework concerning land acquisition
1) Legal framework of Nepal concerning acquisition of land and assets
The core law concerning the acquisition of land/assets and involuntary resettlement in Nepal is
the Land Acquisition Act (1977). According to the framework of this act, land acquisition and
compensation for public purposes are implemented.
Besides, any institution seeking land acquisition may also request the Government of Nepal
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(GON) to acquire land under the regulatory provisions subject to compensation by such
institution’s resources.
The Land Acquisition Act stipulates a series of procedures for land acquisition and compensation,

as follows:
Preliminary action relating to acquire land (the proponent)

!
The proponent submits findings of preliminary action to the concerned GON
!
Order of initiation of the land acquisition process from GON to the district government
1
Public notification of land acquisition (CDO)
!
Right of landowner to file complaint
l
District government forms Fixation of compensation (CFC)
l
Criteria to be considered while determining compensation
!
Fixation of compensation (CFC) and notice from CDO to GON
1
Devolution of ownership
1

Procedure for lawsuit in the case the land owner does not agree to land acquisition (Ministry of
Home Affair, CFC)

In the case that details of the land and the owner are clearly identified, the procedure for land
acquisition can start by forming CFC after approval of land acquisition by GON. Therefore, the time
required for the process of land acquisition will be completed in a considerably short time.

As per the regulatory provision, while acquiring land, GON orders district government to form
CFC at the district level (Clause 13). CDO plays a central role in the process of land acquisition,
including the activities of CFC.

The main members to be included in the committee are as follows (Clause 13):
- CDO
- Land Administrator or Chief of the Land Revenue Office
- An officer assigned by CDO
- Arepresentative of VDC

- The project officer of the proponent

CFC acts for actual verification of land to be acquired, reviewing and fixing compensation rate,
identification of proper owners, distribution of compensation, and providing necessary
administrative support addressing related issues.

Formally, the implementation process of CFC begins by formal approval of GON for land
acquisition. After the approval, CFC shall issue a “Notification of Land Acquisition”. This
notification contains details or particulars of the land to be acquired.

If the land has to be acquired for institutions fully owned by the government, the committee has
to consider the following in fixing the compensation amount:
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2)

(a)

(b)

(©
(d)
(e)

(f)

(@)

(h)

(i)
@)

- Price of land prevailing at the time of the publication of the notice of land acquisition.
- The value of crops, houses, walls, sheds, etc., if any, acquired along with the land.

- The losses which PAPs will suffer as a result of shifting the residence or place of the
business by reason of land acquisition.

Policy of JICA

Involuntary resettlement and loss of means of livelihood are to be avoided when feasible by
exploring all viable alternatives.

People who must be resettled involuntarily and people whose means of livelihood will be
hindered or lost must be sufficiently compensated and supported, so that they can improve or at
least restore their standard of living, income opportunities and production levels to pre-project
levels.

Compensation must be based on the full replacement cost*as much as possible.
Compensation and other kinds of assistance must be provided prior to displacement.

In preparing a resettlement action plan, consultations must be held with the affected people and
their communities based on sufficient information made available to them in advance. When
consultations are held, explanations must be given in a form, manner, and language that are
understandable to the affected people.

Appropriate participation of affected people must be promoted in planning, implementation, and
monitoring

Appropriate and accessible grievance mechanisms must be established for the affected people
and their communities.

Above principles are complemented by World Bank OP 4.12, since it is stated in JICA
Guideline that “JICA confirms that projects do not deviate significantly from the World Bank’s
Safeguard Policies”.

Additional key principle based on World Bank OP 4.12 is as follows. Affected people are to be
identified and recorded as early as possible in order to establish their eligibility through an initial
baseline survey (including population census that serves as an eligibility cut-off date, asset
inventory, and socioeconomic survey), preferably at the Project identification stage, to prevent a
subsequent influx of encroachers of others who wish to take advance of such benefits.

Provide support for the transition period (between displacement and livelihood restoration).

Particular attention must be paid to the needs of the vulnerable groups among those displaced,
especially those below the poverty line, landless, elderly, women and children, ethnic minorities
etc.

1-55



3) Comparison of laws of Nepal and the JICA guidelines

Table 1-40 Comparison between the JICA Guidelines and Nepal Legislation (1/3)

Gaps between the JICA Guidelines or

Resolution Measures of

No. | JICA Guidelines/World Bank Laws of Nepal | the World Bank and the Laws of Gaps
Nepal
Involuntary resettlement and None No law was identified. There is no law on such in
loss of means of livelihood are Nepal, including
to be avoided when feasible by corresponding provisions.
exploring all viable alternatives
(JICAGL) In the land acquisition
1 policy of the Project (the
Project Policy), it is
described that land
acquisition is to be avoided
when feasible by exploring
all viable alternatives.
People who must be resettled Land Clause 16: Because there is little
involuntarily and people whose | Acquisition While determining the amount of difference, the "policy on
means of livelihood will be Act (1977) compensation for land to be acquired, | improvement or at least
hindered or lost must be (Clause 16) CFC shall take the following criteria | restoration of means of
sufficiently compensated and into consideration: livelihood of PAPS" is
supported, so that they can (a) The price of the land at the time | described in the Project
improve or at least restore their of the publication of “Notification of | Policy according to JICA’s
» standard of living, income Land Acquisition”. policy.
opportunities and production (b) The value of the crops, houses,
levels to pre-project levels. walls, sheds, etc., if any, acquired
(JICAGL) along with the land.
(c) Losses which the concerned
Compensation must be based person will suffer as aresult of
on the full replacement cost as shifting his/her residence, or the place
much as possible. (JICA GL) of his/her business, by reason of the
acquisition of his/her land.
Compensation and other kinds | Land Clause 19: Since the results of
of assistance must be provided | Acquisition After CFC has determined the determination of
prior to displacement. (JICA Act amount of compensation, the CDO compensation are notified
3 GL) (Clause 19) shall notify GON accordingly. to GON before the
payment of compensation
and transfer of land
ownership, there is no
difference.
In preparing a resettlement None No law specifically mentions the It is said in the Project
action plan, consultations must requirement of resettlement action Policy that "making land
be held with the affected people plan for involuntary resettlement. acquisition and
4 | and their communities based on compensation plan is to be

sufficient information made
available to them in advance.
(JICAGL)

requested.”
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Table 1-40 Comparison between the JICA Guidelines and Nepal Legislation (2/3)

Gaps between the JICA Guidelines or

Resolution Measures of

No. | JICA Guidelines/World Bank Laws of Nepal | the World Bank and the Laws of Gaps
Nepal
Appropriate participation of None Same as above. It is said in the Project
affected people must be Policy that "PAPs should
promoted in planning, be involved in the process
5 | implementation, and of land acquisition and
monitoring of resettlement compensation.”
action plans.
(JICAGL)
Appropriate and accessible Land Clause 10: There is no fundamental
grievance mechanism must be | Acquisition After the “Notification of Land difference.
established for the affected Act Acquisition”, the concerned person
people and their communities. | (Clause 10, can submit an application for
(JICAGL) 11) claiming compensation within a
minimum period of 15 days, along
with documentary evidence of
his/her title to the land.
Clause 11:
6 Within a period of seven days from
the date of the publication the
“Notification of Land Acquisition”,
plus the time required for the journey
involved, the concerned landowner
may file a complaint with the
Ministry of Home Affairs, GON
through the local officer, explaining
the reasons, if any, why his/her land
should not be acquired.
Affected people are to be Land Clause 8: There is no fundamental
identified and recorded as early | Acquisition The officer (of the proponent) difference.
as possible in order to establish | Act responsible for preliminary action
their eligibility through an (Clause 8) shall complete such action within 15
initial baseline survey days from its start, determinate
(including population census whether the land is suitable for
that serves as an eligibility acquisition, and then submit a report
7 | cut-off date, asset inventory, containing necessary information in

and socioeconomic survey),
preferably at the project
identification stage, to prevent
a subsequent influx of
encroachers of others who wish
to take advance of such benefits
(WBOP4.12 Para.6)

respect to such action to the local
office as early as possible.
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Table 1-40 Comparison between the JICA Guidelines and Nepal Legislation (3/3)

Gaps between the JICA Guidelines or

Resolution Measures of

No. | JICA Guidelines/World Bank Laws of Nepal | the World Bank and the Laws of Gaps
Nepal
Eligibility of benefits includes | Land The act stipulates that a "concerned It is not clearly prescribed
the PAPs who have formal Acquisition person™ means the person who is that eligibility of benefits
legal rights to land (including Act entitled to the compensation payable | includes PAPs who do not
customary and traditional land | (Clause 2) for lands acquired under this act. have formal legal rights to
8 | rights recognized under law), However, the eligibility of PAPs land.
the PAPs who don't have other than what is described above is | In the Project Policy it is
formal legal right to the land not clearly prescribed in the act. said that "those who do
they are occupying. (WB Not have a legal rights are
OP4.12 Para.15) also regarded as PAPs."
Provide support for the None No law on the provision of support In the Project Policy it is
transition period (between for the transition period was said that "support to PAPs
9 | displacement and livelihood identified. for the transition period is
restoration). (WB OP 4.12 to be provided.”
Para.6)
Particular attention must be None No law with particular attention to In the Project Policy it is
paid to the needs of the vulnerable groups was identified. described that "particular
vulnerable groups among those attention must be paid to
10 displaced, especially those the needs of the vulnerable

below the poverty line,
landless, elderly, women and
children, ethnic minorities, etc.
(WB OP4.12 Para.8)

groups among PAPs."

Source: Land related laws of Nepal, JICA Guidelines and World Bank OP 4.12.

4)  Policy on land acquisition for the Project
The policy of land acquisition by NEA in this Project (the Project Policy) is basically due legal

and policy framework of Nepal.
Existing laws and regulations of Nepal have been designed to basically address according to

international practice including JICA’s policy, however, some gaps exist between them.
Accordingly, the Project Policy is supplemented by JICA’s policy.

(@) Land acquisition will be avoided or minimized where feasible, by identifying possible alternative

project designs

(b) Where land acquisition is unavoidable, all PAPs losing land will be fully compensated and
assisted so that they can improve, or at least restore, their former economic and social conditions

(c) Compensation and rehabilitation support will be provided to any PAPSs, that is, any person or

household or business which on account of project implementation would have his, her or their.

- Standard of living adversely affected;

- Right, title or interest in any land (including premises, agricultural and grazing land,

commercial properties, tenancy, or right in annual or perennial crops and trees or any
other fixed or moveable assets, acquired or possessed, temporarily or permanently.

- Income earning opportunities, work adversely affected temporarily or permanently.
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(d)

(€)

()

9)
(h)
(i)

@)

(k)

(1)

All PAPs residing, working, doing business and/or cultivating land within the Project impacted
areas as of the date of the latest census and inventory of lost assets, are entitled to compensation
for their lost assets (land and/or non-land assets), at replacement cost, if available and restoration
of incomes and businesses, and will be provided with rehabilitation measures sufficient to assist
them to improve or at least maintain their pre-project living standards, income-earning capacity
and production levels.

PAPs that lose only part of their physical assets will not be left with a portion that will be
inadequate to sustain their current standard of living. The minimum size of remaining land and
structures will be agreed during the land acquisition process.

After receiving the detailed preliminary report relating land to be acquired and the landowners,
CDO shall issue the “Notification of land acquisition” with particulars in respect to the land.
The Notification shall be affixed at concerned offices and public places.

LACP will be disclosed for the reference of PAPs as well as other interested groups.

Payment for land will be based on the principle of replacement cost.

Land acquisition assistance will be provided not only for immediate loss, but also for a transition
period needed to restore livelihood and standards of living of PAPs.

LACP must consider the needs of those most vulnerable to the adverse impacts of land
acquisition (including the poor, those without legal title to land, ethnic minorities, women,
children, elderly and disabled). Assistance should be provided to help them improve their
socio-economic status.

PAPs and their communities will be consulted about the Project, the rights and options available
to them, and proposed mitigation measures for adverse effects, and to the extent possible be
involved in the decisions that are made concerning their loss of land.

Adequate budgetary support will be fully committed and made available to cover the costs of
land acquisition within the agreed implementation period. The funds for all replacement activities
will come from NEA.

(m) Acquisition of land, payment of compensation will be completed prior to any construction

(n)

(0)

activities, except when a court of law orders so in expropriation cases.

Organization and administrative arrangements for the effective preparation and implementation
of the LACP will be identified and in place prior to the commencement of the process; this will
include the provision of adequate human resources for supervision, consultation, and monitoring
of land acquisition and rehabilitation activities.

Appropriate reporting (including redress functions and monitoring) will be identified and set in
place as part of the LACP system.
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(3) Scope of land acquisition

1)  Occupants of the Project affected land

Table 1-41 Occupancy of land the Project will require

Site Location Area E?(;jpe%ste O YTE] U3 e 13 Owner or jurisdiction
Left bank paddy Construction for intake weir | Left bank paddy field owned
field at intake 1,394 m? by two different individuals

Bajhang weir
River bed and Construction for intake weir | Almost land is owned by
river terrace at 6,517 m? NEA, the remaining land
intake weir owned by government)
River bed at 2 Construction for intake weir | The land is owned by NEA.
. . 2,153 m

Baiura intake weir

! Left bank area Temporary stock yard for The land is owned by the
just downstream 390 m? construction of intake weir local government.
of intake weir
River bed at Construction for intake weir | The land for intake is owned
intake weir 2 and temporary stock yard by NEA. Land for temporary
5,117 m -
stockyard is owned by

Syarpudaha government.
Land purchased Temporary office for The land is owned by the
by Electricity 2 contractor during the lease holding company.

. 3,000 m -

Cooperatives for construction
the power station

2)  Scope of land acquisition

Table 1-42 Scope of Land Acquisition

. U N Policy f
Site . sage_ scessary Land Owner Current Use olcy o_r
in the Project Area Compensation
Stockyard of
i i 2 o ) As written in (4
construction materials 230 m Two individual | A: paddy field S w |. in (4)
Specific measures of
Bajhan i k Owhers B: farmland compensation and
Jhang Construction wor 487 m? * | A:975m? currently not cultivated P
space B - 145 m? support.
Water intake structure | 677 m*> ~
Total 1,394 m? 1,120 m?
Bajura It is not necessary to acquire land.
Syarpudaha | It is not necessary to acquire land.

Note*: The area above is the area of required land. The actual acquired area may change during the process of
land acquisition.
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For the storage of
construction materials

For the water intake
structure

487 m2

For construction work

Figure 1-10 Required Area for Land Acquisition

3) Result of the census survey

Table 1-43 Results of the Census Survey of the Land Owners

Item Land Owner (1) Land Owner (2)
Land owner Person A, male Person B, male
Age: Hidden (personal Age: Hidden (personal
information) information)
Address Daulichaur VDC, Bajhang Daulichaur VDC, Bajhang
Household, Livin . . . . . .
. g . Hidden (personal information) Hidden (personal information)

family together with

Not livin

g_ Hidden (personal information) Hidden (personal information)

together with
Caste/Ethnic Chhetri Chhetri
Religion Hinduism Hinduism
Household Working away . . .
. Hidden (personal information)
income from home
(except for
different Farming Self-consumption Self-consumption
household)
Status of land | Area to be 975 m? * 145 m* *
to be acquired | acquired

Agricultural Cultivated Not cultivated
Purpose of use .

land Rice, wheat

Trees

None

None
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(4) Specific measures for compensation and support

1) Requirements for compensation entitlements
Copies of legal certificate (land registration document) of each land owner have been already
received.
The letters prepared by the land owners addressed to NEA have been already received. It is
written in the letters that they agree to comply with the procedures of land acquisition.
2)  Procedure and policy of land acquisition
The Project specifies the following procedure for land acquisition and compensation based on the
Land Acquisition Act.

Table 1-44 Procedures of Land Acquisition and Compensation for the Project

Steps of the Land Acquisition Procedure Status
NEA has finalized the plan of the Project. NEA based on feasibility studies has finalized the
designs, including the layout for the Project.
NEA requests MoE to acquire land, specifying NEA will submit the request to MoE seeking
objectives and committing payments of compensation | approval for acquiring land.
and other expenses. Provisions for land acquisition and compensation

are made within NEA budget.

MoE approves and orders the initiation process to the To be approved once the commitment for funding
Bajhang District government. of the Project is obtained.

The Chief District Officer (CDO) of Bajhang
District forms CFC (usually within seven days).

Land revenue officer confirms the area and location To be carried out once the approval from
of land to be acquired including likely compensation MoE to initiate the process of land acquisition is
and amount of loss. obtained.

CDO issues “Notification of Land Acquisition”
including purpose of acquisition and details of land to
be acquired.

Land transactions are banned within the notified
area.

Owner can file complaints through the CDO within
seven days.
Resolution of grievance within 15 days of complaint.

CFC determines the amount of compensation.

Compensation payment/disbursement NEA will disburse the compensation amount to
the district administration office (DAO).
The money will be deposited to DAO account.
The PAPs can receive money immediately.
The PAPs can claim their compensation using their
legal title documents at any time.

Devolution of ownership After the payment, land ownership devolves to NEA.
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3)

Members of the CFC will be as follows:
-CDO
- Local Development Officer (LDO)
- Member of VDC
- Representative of District Survey Office
- Representative of District Account and Audit Office
- Representative of District Land Administration Office
- Land owners

- Officer of the proponent

For the Project the detail of land to be acquired ant land owners are identified clearly, and land
owners are only two. Accordingly, the procedure of land acquisition is possible to initiate the
procedure from the stage of forming CFC, and it is possible to skip the previous stage.

The committee members include all officers that are familiar and related to the practice of land
acquisition.

As described above, it is possible that the procedure is processed smoothly and the procedure of
land acquisition can be completed in a short period of time.

The committee includes land owners and an officer of NEA. The committee decides the amount
of compensation where the land owner and NEA are attending. Therefore, the committee is also
involved in some aspect of negotiation.

The committee figures out the amount of compensation based on the concept of replacement
price with reference to the market prices and transaction prices in the region where the Project site
is located.

As described above, there is no particular difference between this process to determine the
compensation and the policy in the JICA guidelines.

The latest projects wherein NEA acquired land following the process above are as follows:
Dipayal — Sanfebagar 33 kV T/L Project
(2013, land acquisition for substation construction)

Khodpe — Chainpur 33 kV T/L Project
(2013, land acquisition at Khodpe for switching station construction)

Compensation to support livelihood of PAPs

In addition to the compensation for land itself, in the case the land for acquisition is being
cultivated by the land owner, NEA shall compensate the amount equivalent to the market price for
annual production of crops in order to support the livelihood of the owner. One of the two land
owners is currently cultivating his land, in which the products are for self-consumption.
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(5) Grievance redressal mechanism

1)

2)

Constitutional grievance redressal mechanism

The constitutional basis of activities related to grievance is the Land Acquisition Act of 1977.
This act stipulates that CDO is the overall responsible person that will manage land acquisition
activities and address the grievances related to land acquisition activities. According to the legal
provision mentioned in the act, the basic process of grievance redressal to be undertaken is as
follows:

- The various queries, complaints, and problems that are likely to be generated among the
PAPs shall be resolved through constitutional mechanism.

- Decisions should be made within 15 days after receiving the complaints.

- Processing of complaints or any decision should be taken only after consultation with
CDO and also with the NEA officer, if deemed necessary.

- The Ministry of Home Affairs can exercise legal authority as the District Court, and
consults with CDO and NEA on the complaints by PAPs occurred in the process of land
acquisition.

- Decision on complaints (including final decision of the court) shall be made within the
prescribed number of days.

NEA-side grievance redressal mechanism

In addition to the constitutional mechanism, NEA will maintain interaction with PAPs to identify
problems a