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Acronyms and Abbreviations

ACRP = . Acquisition, Compensation and Rehabilitation Plan
AVR - Automatic Voltage Regulator

BOD - Biological Oxygen Demand

CBO - . Community Based Organization

CBS oo Central Bureau of Statistics

CITES Co- Convention on International Trade of Endangered Species
COD - Chemical Oxygen Demand St
DCS - Distribution Consumer’s Service

DDC - District Development Committee

DFO District Forest Office

DNPWC - Department of National Park and Wildlife Conservation
DO - Dissolved Oxygen

DoA- - Department of Agriculture

DoED - Department of Electricity Development

EIA - Environmental Impact Assessment .

EL - Elevation

EMP - Environmental Management Plan

EMSU - Environmental Monitoring Sub-Unit

EPA - Environmental Protection Act

EPR - Environmental Protection Rules

ESMU - - Environmental and Social Monitoring unit

ESSD - Environment and Social Studies Department

FSL - Full Supply Level .

FUG - Forest User’s Group

GER - Gross Enrollment Rate

GoN - Government of Nepal

ha - Hectares

HEP - Hydro-electric Project

Hh - Household

ICIMOD - International Center for Integrated Mountaineering Development
IEE - Initial Environmental Examiination

INPS - Integrated Nepal Power System

IUCN - International Union for Conservation of Nature
JICA - Japan International Cooperation Agency

km - - Kilometer

m - Meter

MBF - Main Boundary Fault

MBT. - Main Boundary Thrust

MCT - Main Central Thrust

MoE = Ministry of Energy

MoEnv - Ministry of Environment

MoEST - Ministry of Environment, Science and Technology

MoFSC - Ministry of Forest and Soil Conservation




MOL
MW
NARC
NEA
NER
NGO
NRDB
ODA
PAF
PDD
PMF
PMO
RCC
RP
SAP
SLC
SPAF
SRCL
TL
TOR
USSHEP
VCDP
VDC
WHO

Minimum Operating Level
Megawatt

National Agriculture Research Center
Nepal Electricity Authority

Net Enrollment Rate
Non-Governmental Organisation
Nepal Red Data Book '
Official Development Assistance
Project Affected Families

Power Development Department
Probable Maximum Flood

Project Management Office
Reinforced Cement Concrete
Resettlement Plan

Social Action Plan

School Leaving Certificate
Seriously Project Affected Families
Soil, Rock and Concrete Laboratory
Transmission Line

Terms of Reference

Upper Seti Storage Hydroelectric Project
Vulnerable and Community Development Program

Village Development Committee
World Health Organization
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Executive Summary

1.0 INTRODUCTION

The Upper Seti Storage Hydroelectric Project with a dam height of. 140 m and installed
capacity of 127 MW is located in Tanahu District in the Western Development Region. A
Feasibility Study was conducted by NEA and compléted in July 2001. Environmental Impact
Assessment (EIA) was carried out parallel to the technical studies. Subsequently, in 2004 the
Government of Nepal requested the Government of Japan to implement an Upgrading
Feasibility Study of the Upper Seti Storage HEP under the technical assistance of Japan
International Cooperation Agency (JICA). The JICA Study Team commenced the Upgrading
Study in February 2005. Additional environmental studies were carried out simultaneously by
the JICA Study Team.

This report is the Environmental Impact Assessment of Upper Seti Storage HEP prepared by
Environmental and Social Studies Department (ESSD) of Nepal Electricity Authority (NEA),
which has been updated incorporating the results and findings from the additional study
conducted by the JICA Team. The updated EIA however follows the method and approach
spelled out in National EIA Guidelines, 1993, Environment Protection Act, 1996 and the
-Environmental Protection Rules, 1997 and its recent amendments and recently formulated
JICA Guidelines.

2.0 PROJECT DESCRIPTION

The Upper Seti Storage HEP consists of 140m high Concrete Gravity Dam with the Full
Supply Level at an elevation of 415 masl, 7.26 sq. km surface area of the reservoir holding
295.1 million m3, a surface intake, 927 m long headrace tunnel, 195 m long penstock, an
underground powerhouse consisting of 2 x 64 MW Francis Turbines. The 3 km access road
to the dam site will be connected to the road head near the village Patan confluence of Seti
and Madi River.

3.0 STUDY METHODOLOGY

The EIA process follows the Environment Protection Rule, 1997, Environment Protection
Act, 1997 and its recent amendments and National EIA guidelines, 1993. This EIA is
prepared in accordance with the legal requircments of GoN, based on field studies and
consultation with local people and officials. As the Upgrading Feasibility Study of the Upper
Seti Storage HEP has been conducted under the technical assistance of Japan International
Cooperation Agency (JICA), the recently formulated JICA Guidelines have also been
followed.

3.1  EIA Scoping and Terms of Reference (ToR)

Scoping exercises was carried out in 2002-03 to identify the major environmental issues and
inform the stakeholders about the proposed project and to receive their comments and
suggestions. Based on the field visits and discussions with the local people and stakeholders,
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a Scoping Document and ToR were prepared, The ToR was approved by then MoPE on B.S.

2059-09-22 (January 2003).

3.2 Project Impact Area Definition

The Upper Seti Storage Hydroelectric Project with a dam height of 140 m and installed
capacity of 127 MW is located in Tanahu District in the Western Development Region. The
area of the reservoir is about 7.26 km2 and an underground powerhouse is located on the
right bank of the Seti River in Kahushivapur VDC.

The project impact area covers eight VDCs and one Municipality, which encompasses
approximately 387.53 km2 of land in Tanahu district. The project affected VDCs and
Municipality are Bhimad, Chhan, Jamune, Kotdarbar, Kahun Shivpur, Rising Ranipokhari,
Majhkot, Pokhari Bhanjyan VDCs and Vyas Municipality. Pokhari Bhanjyung VDC will be
affected only due to the downstream activities and project facilities.

3.3 Baseline Data Collection

Various literatures related with EIA study were collected and reviewed before the fieldwork.
Topographical maps of scale 1:25,000 with contour interval of 20 m were studied during desk
study before the site visit. GIS maps have also been prepared and used for field survey works.
Information related to watershed and geological condition of the project area has been taken

mostly from the Feasibility and Upgrading Feasibility Reports prepared by technical group
and JICA Study Team.

Site visit was conducted to investigate the site conditions in the affected area of Tanahun
district by a multidisciplinary team consisting of Environmental Engineer, Sociolngist,
Ecologist, Biologist, Geologist, Resettlement Expert and Fishery Expert. The impact areas
including the reservoir area, dam site and powerhouse, access road and downstream of the
dam were visited on foot. The stability of slopes and the presence of landslides, fan deposits
and rock fall within the project area were evaluated mainly by site observation and from
maps. In addition, the JICA Study Team conducted extensive fieldwork in July 2006 for
Upgrading Feasibility Study.

During the field visit, direct observation was done to evaluate the different uses of forest
resources by the local people. A general review of the forest types/ vegetation characteristic
of the project area was done from direct field observation, maps and photos. In addition, the
JICA Study Team selected twenty-seven plots (25 m x 25 m) from the project area for
vegetation analysis and species identification. The project area was surveyed to obtain direct
evidence of the wildlife species, their status and habitat. Indirect evidence was also observed.
Consultations with local key informants were held and group discussion was organized to

obtain local information on wildlife species and habitat known by local people in the project
area. '

A survey of fish and aquatic life was conducted as a part of an Environmental Impact
Assessment (EIA) study of Upper Seti Storage Hydroelectric Project. The field survey
included collection of fish specimens from different sampling locations, identification and
characterization of fish habitat and collection of information about fish migration and
spawning pattern. The collection of aquatic insects and planktons were also completed during
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the fieldwork. Further fieldwork and investigations were in July and October 2006 conducted
by the JICA Study Team during the Upgrading Feasibility Study.

For the socio ecorumic survey cadastral maps, whick: are the official land use maps, showing
the land and land plot numbers, were obtained from the district Survey Office via GIS
consultants. Via the use of these GIS maps, Cadastral Maps and the Field Book, an inventory
structure survey was carried out to collect detailed information on the affected structures,
including the number of structures, the materials used, and ownership of each structure.

After identification 6f PAFs, two weeks field survey was then conducted for the collection of
primary data in January 2003 and later by JICA Study Team in 2006.

399 households were selected randomly and surveyed using semi-structured questionnaire to
obtain the baseline information in the entire project affected VDCs and Municipality. A
second set of questionnaire dealing with gender issue was designed. Similarly, a separate
village profile questionnaire was designed for the local administrative unit to collect
information on the existing infrastructure and other facilities in the project impact area. Key
informant survey and focus group discussions were organized to give special attention to
issues concerning the specific target group such as women, children and farmers.

3.4 Approaches for the Public Involvement

During the EIA study phase, the environmental team visited the various offices of Tanahau
District in January 2003. The consulted offices were Vyas Municipality, District
Development Committee Office, District Water Supply Office, Irrigation and Agriculture
Offices of Tanahau district.

A formal Public Hearing was conducted in January 25™, 2004 at Vyas Municipality of
Tanahun District. The notice of the- Public Hearing was’ published in National Daily
Newspaper “Gorkhapatra”. A brief project brochure was prepared in’ Nepali language and
distributed to participants of the programme.

During the Upgrading Feasibility Study Level, the JICA Study Team involved the local
public in additional field investigation. As per the JICA’s Guidelines a series of stakeholders °
meetings need to be organized during the study process. Thus, three stakeholders meetings
were organized at the project affected are and in Kathmandu.

4.0 EXISTING ENVIRONMENTAL CONDITIONS

4.1 Physical Environrhent

" The Upper Seti Storage HEP is located in the Gandaki River Basin of Western Development

Region of Nepal. The total catchment of the basin upto the intake site is 1502 km? in which
about 129 km?® is covered with snow. Glacier lakes are not identified on this basin. The
project catchment consists of two physiographic regions, namely High Himalayas and the
Lesser Himalayas. Although the watershed of the Seti River is relatively stable around the
impact area and mostly along the reservoir stretch however, area along the reservoir area
like Bhimad Bazar and along the tributary Wanten Khola is very poor.
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The surface geology of this critical area appears to be very poor and mainly consists of

cemented gravel with sandy to silty matrix with approximately about 2 m thick soil cover in

the upper layer. The major portion of the reservoir is along narrow gorge with vegetation on
both the banks.

The landuse in the project area especially in the reservoir is mainly forest and patches of
fertile agricultural land especially at the end of the reservoir. The initial stretch of about 8 km
of the reservoir lies through narrower region with steep slopes on both banks. The latter part
of the stretch runs through wider area consisting of agricultural land especially in Risinpatan,
Saune and Bhimad village. Extensive cultivation is being done in these places especially

along the river banks. Sand bars and boulder deposits were also seen at the latter stretch of
the reservoir.

The Catchment of the Seti experiences severe cold, subtropical to temperate climate. The
average maximum temperatures in the project area are 28.4 ° C and the minimum
temperature is 16.8 ° C. The project area is influenced by monsoon rain, which normally
starts in the middle of June.

The Upper Seti Storage Hydroelectric Project belongs to Midland Metasedimentary Units of
Lesser Himalayan Zone in Western Nepal. In the project area the Midland Metasedimentary
Units are represented by Dhading Dolomite, Benighat Slates and Nourpul Formation
comprising of dolomite, slate, phyllites, quartzite, dolomitic quartzite, quartzitic phyllite and
calcareous phyllite.

42  Biological Environment

a) Vegetation
[

The physiography of the project area comprises Mahabharat Range and Midland covering
entirely the tropical flora. Hills less than 1,000 m run along west to east with different patches
of vegetation composition in at both side of Seti River.

As per the Forest norms, three type of forests namely National, Community and Private forest
exist in the area. There are nine community forests in the project area. Similarly private
forests are also found in the project site. The planted Sisso (Dalbergia sisno) and Khair
(Acacia catechu) private forests are observed along the Seti River between Bhimad and
Banderkuna in the upper reservoir area.

The Sal Forest, a component of Upper Tropical Eco-Zone is well developed in the higher
elevations of the Seti gorge (above 100 m from the valley floor), whereas in the river bottom
and on the gorge flanks Mixed Open Forest with patches of Khair (dcacia catechu) forests
develop which has characteristics of Lower Tropical Eco-Zone. Shorea robusta (Hill Sal) is
dominant species, which is normally observed above EL.400 m. The associates of this forest
are Schima wallichii (Chilaune), Lagerstroemia parviflora (Botdhyero), Bauhinia vahlii
(Bhorla) and Desmodium oojeinense (Sadan) etc.

The mixed open forest type is spread along the river belt. Representative species are different
depending upon the aspect of the hill. Terminalia alata (Saj), Mallotus philippensis
(Sindhure), Albizia chinensis, Albizia lebbeck, Sapium insigne (Khirro), Bamboo spp.,
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Lagerstroemia parviflora (Botdhyero), Bauhinia vahlii (Bhorla) and Desmodium oojeinense
(sadan) are commonly found in this forest area. Other associates are Murraya koenigii, Leea
macrophylla and Dioscorea bulbifera.

Acacia catechu (Khair) is mostly found just at the side of the rich alluvial deposits of along
the Seti River. The associate species of this forest is Bombax ceiba (Simal), Dalbergia sisoo
(Sis00), Sapium insigne (Khirro), Murraya koenigii and so on. The Khair forest is threatened
due to fewer seedlings in the area as wel] as high interest in the usage. Dalbergia sisoo

~ (Sisoo) is mostly planted associated with wild Khair.

Total 101 plants of ethno-botanical value are recorded. Out of total record of 209 wild plants
in the project area three plants fall under Nepal Government conservation categories, six
(including four orchids) under CITES conservation categories and six plant species are under
TUCN conservation categories.

b) Wildlife

The Upper Seti Storage Hydrdelectric Project area lies in the middle mountain physiographic
region of the country. ’ '

Altogether 27 species of mammals were reported from the project area during the field
survey. All the reported species are comimon in middle mountain physiographic region of the
country. The reported species are Rhesus monkey (Macaca mullatta), Common Longur
(Presbytes entellus), Malsapro (Marten flavigulla), Jackal (Canis aureus), Leopard (Panthera
paradus), Goral (Nemorhaedus goral), Ban biralo (Felis chaus), Fyauro (Vulpes
bengalensis), Flying Squirrel (Petaurista petaurista), Squirrel (Funalbus sp.), Hare (Lepus
nigricolis), Banel (Sus scrofa) and Dumsi (Hystrix indica). ’

The bird species found in project area were common and widely distributed in mid hill
through out Nepal. There are. 62 species of avi-fauna reported in the project area. Cuckoos
(Cuculus spp), Jungle crow (Corvus macrorhychos), Gray Crowned Pigmy Woodpecker
(Dendrocopos canicapillus) and Kalij Pheasants (Lophura leucomelana) are the prominent
bird species reported from the area. The presence of Jungle Crow (Corvus macrorhynchos)
and Red Billed Blue Magpie (Urocissa erythrorhyncha) was observed during the field visit.

¢) Fish and Aquatic Wildlife

The EIA study of the fish fauna in the Seti River identified the presence of 36 species of fish.
Out of 36 species recorded or reported from Seti River 6 were long distance migrant 6, were
midrange migrant and 23 were residents in habit.

Thirty-five species of phytoplanktons, 13 species of zooplanktons and 23 species of insects
were recorded at different sampling station along the Seti River.

4.3 Socio-economic and Cultural Environment

a) Socio-economic condition of the affected VDCs and Municipality

The Upper Seti Storage Hydroelectric Project will affect eight VDCs and one municipality of
Tanahu District namely Bhimad, Chhang, Majkot, Rising Ranipokhari, Kotdurbar, Jamune,
Kahun Shivapur and Pokhari Bhanjyang VDCs and Vyas Municipality of Tanahu district.

Upper Seti Storage HEP E-5
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According to 2001 Census, the number of total households and population of these areas are
estimated to be 16,152 and 80,884. The average family size of these areas is 5.0, almost
similar to district average. The population density varies significantly between the eight
VDCs and mumclpallty Vyas municipality, for instance has the highest population density
(409 persons/km?) while Kahun Shivapur VDC has the lowest population density (92
person/km?).

With regard to the caste and ethnic composition, Magar, the indigenous ethnic group is the

do:minant population in these areas, which represents 36 percent of the total population
fol-owed by Brahmin (14%), Dalit (12%), Chhetri (8%) and Newar (9%) and the rest (21%)
are Kumal, Darai, Thakuri and Muslim.

A large majority population of the project area is following Hindu religion (91.1%) followed
by Buddhist religion (7.8%), Islam (0.7%), and Christian religion (0.1%). The populations
that follow Hindu and Buddhist religion are found in all the project VDCs and municipality.
Eighty percent of the population that follows Islam population is concentrated in Vyas
municipality. The Christian are concentrated mainly in Pokhari Bhanjyang, Bhimad,
Ranipokhari, and Vyas municipality.

There are 151 primary schools, 20 lower secondary schools, 35 secondary schools, 2 higher
secondary schools and 3 campuses under the supervision of 6 Resource Centers in the
affected VDCs and municipality.The literacy status of the affected VDCs is 61 percent of the
total population of the area literate.

The project site has 15 bed hospital located at Damauli of Vyas municipality, one Primary
Health Centre with 3 bed facility at Bhimad, one health post located at Tharpu, Chhang VDC
and 6 Sub-health posts located in 6 VDCs.

Only about 52 percent of the populations in the affected VDCs are reported to be supplied
with piped water. Unavailability of safe drinking water to 48 percent of the population and
lack of toilet facility to 77 percent of the population indicates the poor sanitation condition of
the project affected VDCs.

Only about 13.3 percent population in the project VDCs has access to electricity services for
lighting.

b) Socio-economic condition of the core project area

The Household Survey was undertaken targeting randomly selected 399 households having
land or assets below 425 m of reservoir FSL in affected VDC and municipality to grasp the
socio-economic and cultural situation of the core project area. Eighty percent of the surveyed
households are headed by male members. The total populations of 399 surveyed households
are estimated to be 2839. The average family size is 7.1, which is significantly hlgher than
the average family size of the project affected VDCs.

The sampled households are divided into 4 major ethnic/caste groups. Magar are the most
dominant population (51%), followed by Brahmin (15.79%), Gurung (8.52%) and Dalit
(8%).The majority of the families (86%) have adopted Hindu religion followed by Buddhist
(14%) and Christian (0.3%). The followers of Buddhist and Christian religion are found only
among Adibasi/Janjati.

Upper Seti Storage HEP E-6 ESSD
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A large number of the sampled population (79%) is reported to be literate. The literacy
percentage of population is relatively better when' compared to the average literacy rate of the
project VDCs (61%) and district (71%).

Majority of the households in the survey area (85%) are found served with piped water
supply (while 14 percent households rely on well /pond and one percent on spring. With
regard to the sanitation, 63 percent of the households in the study area have toilet facilities.
More than 60 percent of the sample households are conriected with electricity services while
43 percent use kerosene for lighting, .-

The main occupation of the majority of the household members is agriculture (56%) followed
by service (15%), business (13 %.). The average landholding of the surveyed households is
estimated to be 0.685 ha.

78% of the project affected population has reported food deficiency from their own
production. The number of households facing food deficiency is reported highest among
Dalit and female headed households.

The average annual household income of the surveyed household is estimated to be NRs
185,364 which is significantly higher than the district average income. The average annual
expenditure is estimated to be Rs 1,19,511 of which major portion is spent in purchasing food
items (57.91%) followed by health and education (13.19%), transportation and religious
activities (9.22%),clothing (7.34%), and fuel (6.82%). The average expenditure is also
recorded highest among the Brahmin/Chhetri community :

5.0 IMPACT ASSESSMENT

5.1  Physical Environment

The main physical impacts on the environment are those associated with land take for
reservoir, resettlement, potential disturbance or change in the slope stability, runoff and
drainage patterns in the project facility areas, access road and temporary construction areas.
Shoreline erosion around the reservoir, especially at Bhimad Bazar, along Wanten Khola and
Phedi Khola may occur. Another, main adverse impact will be on the river flow as the project
is a seasonal storage project. The flow regime and associated river morphology processes will
be significantly affected along the newly formed reservoir with an area of 7.26 km? and an
approximately length of 18 km. :

The total land take for various project components damsite, reservoir and powerhouse, as
well as construction borrow pits and quarries, temporary and permanent work camps and
construction of access road is estimated at 1034 ha. The major portion of the land take will be
for the reservoir. The reservoir area mainly consists of forest and agricultural land.

As the reservoir area is 726 ha over an approximately 18 km. stretch along Seti River
some changes in the local micro-climate is expected. There will be an increase in the
humidity due to evaporation from the reservoir, and a decrease in the average maximum
temperature in the summer season as well as a rise in the average minimum temperatures in
the vicinity of the reservoir. When the temperature cools down especially during the night,
fog may be formed around the reservoir area and slopes.
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The main impact during the operation phase will be the impact on the 2.0 km stretch of the
river upto Madi confluence. However, the impact is expected to be moderate as the Madi
River with mean average flow of 14 m%s joins the Seti River at about 2.0 km downstream of
the dam.

Another impact will be on the water quality of the reservoir. Since the project consists of a
seasonal reservoir with a depth of 140 m at the damsite the change in water quality during
the operational phase would be expected to be significant,

Temperature stratification and eutrophication is expected to occur in the reservoir.
Vollenweider Model (1976) has been applied for the analysis of eutrophication, which is
commonly used for initial estimation of the eutrophication in the world to confirm the
possibility of the eutrophication.

5.2 Biological Environment

Loss of natural vegetation due to the site clearance from the 422 ha forest land (construction
sites and reservoir submergence zone) is the major impacts due to the implementation of
project.

A large number of construction workforces and their families will flow into the project area
and settle in the various construction sites. Besides the direct work force, temporary migrants
will increase the demand for fuel wood and timber. If there is inadequate supply of alternative
fuel for the construction labourers, the pressure for fuel wood will increase. This will be
another main impact.

The Hardwood Mixed Open Forest with total of 296.05 ha will be affected. Similarly, 73.92
ha of Hill Sal Forest and 52.62 ha of Khair/ Sisso Forest will be affected.

Gittha (Dioescorea deltoidea) of the Appendix II of the CITES categories reported in the
project alignment. Similarly, Sal (Shorea robusta), Khair (dcacia catechu) and Simal
(Bombax ceiba) reported in the alignment has been banned for the transportation, export and
felling for the commercial purposes under the forest Act 1993, GoN. Vulnerable species
Tatelo (Oroxylum indicum) and rare species Chatiwon (Alstonia scholaris) reported else
where in similar climatic region of the country are also found in the project area are likely to
be affected by the implementation of project.

The natural habitats of the wildlife will be lost during the construction phase. Some of the
wild animals reported in the project area such as Panthera pardus, Presbytes entelus and
Nemorhaedus goral have been enlisted under CITES Appendix 1 while Macaca mulata, Felis
chaus in CITES Appendix Il and Vulpes bengalensis, Martin Sfavigula, and Canis aerus in
CITES Appendix III. All these species are listed as susceptible (S) categories of NRDB
status.

The construction and operation of Upper Seti Storage Hydroelectric Project is likely to have
some impacts on local fish resources. Submergence of 7.26 km? riverine habitat, loss of
habitat, blockage of fish migration and dewatering of approximately 2.0 km river section are
the impacts likely to be appearing due to implementation of the project. The excess removal
of boulders from a particular place will affect the fish habitat, upstream migration (migration

with the help of adhesive disc as in Schizothorax sp) and provide easy place for exploitation
of fishes.
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Barrier effect is expected on long distance and midrange migrant species due to construction
of dam about 140 m high above the riverbed. Mid range migratory fish, living their adult Ii fe
in central or lower parts of Seti and spawn in upper part, will be affected mainly by reduced
area for spawning and growth of fry. Any change in water quality will also affect the
spawning and nursery ground more severe than the adult residence area.

53 Socio-economic and Cultural Environment

The main social impacts arising from the construction and operation of the storage type of
hydropower project in an area where subsistence agriculture is the main economic activity
and the culture is traditional can be broadly classified as:

* . Relocation of the people; v

* Increased pressure on community resources for water, firewoods, and agriculture
lands;

¢ Potential concerns in health and sanitation due to pollution from construction and
operations, work camps; and from the deterioration of water quality

* Potential for an increase in illegal activities resulting from the increased
population and access such as illegal fishing, hunting, felling of trees;
External pressure on social/religious traditional ways of living in the communities;

® Overburdening of the existing social infrastructure (e.g. Heath services and
schools) due to the influx of the construction and operations work force into a
low popilation density area; '

The project will affect 151.22 ha of the cultivated area, accounting for approximately 15% of
the total affected land. It is estimated that 660 metric ton of annual production will be lost
due to the implementation of the project. If we assume that average crop yields for paddy are
3.15 metric tons per ha, the annual loss of paddy. production resulting from the project is
approximately 285 million tones, accounting for 43 percent of the total annual production
loss. Since the great majority of the local people in affected areas are engaged in agriculture,
the project will bring about adverse impacts on their livelihood.

The number of total private land owners which will be affected is estimated to be 838 people.
86 families will be relocated from the project area

The positive impacts arising from the opening of the area for direct and indirect employment,
Job creation and introduction of facilities rural electrification power services and other social
services will be highly significant.

6.0 ALTERNATIVE STUDY

During the feasibility and EIA study process a comparison of alternative project strategies,
sites for facilities, technologies and designs were carried out. These alternatives were based
on site conditions and practical options developed by technical and environmental team. The
following alternatives were considered:

¢ Location and Design of Major Project Structures; (Different dam height)
¢ Powerhouse locations

¢ Location of Construction Camps;

¢ No project Options

Upper Seti Storage HEP E-9
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Alternative studies were also conducted by the JICA Study Team during the Upgrading
Feasibility Level Study. In this Study, two kinds of alternative studies were undertaken; (1)
Layout study to determine optimum location of the project facilities such as powerhouse and
diversion tunnel, and (2) Comparative Full Supply Level (FSL) study to determine optimum
FSL of the reservoir. Those alternative studies were conducted from various aspects such as
economic, financial, technical, and environmental and social.

7.0  MITIGATION AND ENHANCEMENT MEASURES

7.1  Physical Environment

The main impacts associated with the reservoir type of project will be firstly those related
with land take whose mitigation measure will be to minimize of land take where feasible.

Stabilization of slopes using bioengineering works etc., controlled drainage, construction
waste management are some of the measures required to mitigate the impact during the
construction phase. Other concerns include the use and disposal of construction wastes and
proper location and management of borrow pits. However, mitigation measures associated
with the potential impact of the reservoir water level drawdown upto 27.8 m along the Seti
River is not possible, except for watershed management of the catchment area, which is
discussed in the enhancement measures. Watershed management should include afforestation
programs to limit slope erosion and sedimentation in the reservoir and constructing check
dams in tributaries, which may be transporting sediment into the reservoir.

Protection works such as retaining walls (revetment walls and gabion walls) may have to be
constructed in critical areas near habitation especially in areas like Bhimad bazaar, Risin
Patan and Jaruwapani and along access road where slope failures are expected. Catch drains
and sub-surface drains should be provided where necessary to collect and divert surface
water to stabilize gullies in areas prone to slides.

Compensation flow of 2.4 m*/s (10% minimum average flow) will have to be released
downstream of the dam during non-peak hours for the survival of aquatic ecosystem. This
flow will be augmented by the flow from the Madi River with average discharge of 14 m’/s.

7.2 Biological Environment

The following mitigation measures are recommended to minimize the adverse impacts on the
biological environment that may arise during construction and operation phases of Upper Seti
Storage Hydropower Project.

Revegetation of disturbed slopes

Minimization of Site Clearance and Revegetation of Cleared Sites
Protection of Forest Resources

Replacement Plantation

Community Forest Support Program

Control of Hunting and Trapping

Environmental Awareness for Conservation (EAC)

R e

As per the “Guideline for utilization of forest land and other land use” issued in 2006 by the
Forest Department to regulate the ratio of lost: planted tree is 1:25. According to this, the
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total estimated number of trees affected is about 160,000 the replacement trees are required
equals almost 4 million trees with Full Supply Level of 415 m. This quantity is likely to alter
when the Department of Forestry undertakes a more detailed survey of the actual areas
affected and the types and volumes of trees to be compensated.

Hunting and trapping will strongly be prohibited by incorporating an appropriate clause in
Tender Documents (Contract document) to ban hunting in the project area. The contractors
should be advised to place information and warning sign at each construction sites regarding
the fauna. '

The mitigation measures recommended to minimize the adverse impacts are muck disposal
plan, riparian release of 2.4 m?/s, construction and operation of fish hatchery, fish trapping
and hauling program and water quality protection measures. The other programs are open
water stocking of exotic and indigenous carps and cage fish culture to enhance the potential
of reservoir and minimize the negative impacts. The enhancement program such as training
and loan assistance to fishermen and environmental awareness programs are also suggested.

7.3 Socio-economic and Cultural Environment

Social mitigation should be considered in three stages:

* Pre-Construction
. Construction Phase, and
. Operations Phase

The proponent will provide appropriate compensation to all of the PAFs at the prevailing
market price. Based on the discussions with the local people, observations at site and from
the conclusions made by the environmental team, compensation will be provided by the

following two methods.

e  Cash Compensation,
e  Land-for-Land and House-for-House Compensation,

A Compensation Fixation Committee will be formed to make fair determination of
compensation requirements for loss of land, property and other more temporary disturbance
to crops, livestock and community areas. Compensation will be provided in accordance with
the Land Acquisition Guidelines 2045. In order to meet concerns for socio-economic
sustainability, cash compensation has been proposed to be distributed according to the
following two options i.e. one—time Compensation; multiple-time compensation. The one—
time compensation will be preferred for those people who lose only a small portion of their
land holdings, or to households that have other forms of income generation schemes they
wish to invest in. The latter type will be suitable for household who lose their houses and

needs to be relocated.

The inundated and affected infrastructure and community structures will be constructed at
the appropriate location in coordination with local users and local governmental bodies such
as District Development Committee (DDC) and Distribution Consumers Service (DCS) of
Nepal Electricity Authority (NEA), etc before the construction of the project.
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8.0 PUBLIC CONSULTATION

An extensive public consultation was conducted during the EIA study phase as stipulated in
the EPR. Public consultation during the scoping phase was initiated by publishing a public
notice. After the publication of the notice, the environmental team visited the project site for
the Scoping exercise and the suggestions, comments and information received from all the
affected people, organizations, NGOs and VDCs/ Municipality offices during the Scoping
phase were incorporated while preparing the Scoping report and ToR.

The Public Hearing for the project was held on January 25, 2004 at Vyas (Damauli)
Municipality, Tanahun to inform the public about the project and solicit views and
suggestions and public concerns . During the Upgrading Feasibility Study; three stakeholder
meetings were conducted by the JICA Study Team with the assistance of the NEA Team.
The public concerns during these meetings was mainly on compensation procedures, the loss
of forest, safety issues, employment opportunities and infrastructure development.

In all the stakeholder meetings, a Nepali version of the EIA major findings, in the form of
booklets were circulated before the meeting. The brochure was simple and easily

comprehensible by the local people. It consisted of description of the project, impacts of the
project and mitigation measures for the same.

9.0 ENVIRONMENTAL MANAGEMENT PLAN

A separate Environmental and social Monitoring Unit (ESMU) within the project will be
established to ensure that the mitigation and monitoring actions recommended by
supplemental environmental studies are duly implemented, monitored, assessed, evaluated
and disseminated to the stakeholders for feedback and improvement. The proposed ESMU
will comprise of two sub-units, namely RP and SAP Implementation Sub-unit (RSISU) and
Environmental Monitoring Sub-unit (EMSU). The staff members of NEA with past similar
experiences will be assigned for the first sub-unit to implement RP and SAP. The latter sub-
unit will be managed by the consultants with the experience in environmental monitoring of
the hydropower projects in the past. The project ESMU will be established at least eight
months before the civil construction tender award of the project. The ESMU will function
directly under the Project Manager. However, the EMSU will be responsible to co-ordinate
with the project's Supervising Consultant, whereas RSISU will coordinate with NEA — ESSD
and the stakeholders of the project such as Local VDCs, DDCs, NGOs, CBOs, and affected
parties, DoED, MoE, and MoEnv.

Environmental monitoring activities for the Upper Seti Storage Hydroelectric Project are
similarly expected to be divided in three parts baseline Monitoring, compliance monitoring,
impact monitoring: Environmental monitoring will be carried out at all the project impact
areas in a regular or intermittent schedule. In general methods such as observation,
inspection, review of official records, interview, counting and or measurement will be used
for monitoring.

An environmental audit will be required two years after the commencement of the project.
The Ministry of Environment will be responsible for the auditing as mentioned in the EPR,
1997. Local NGOs and National NGOs may also be entrusted to carry out the task, if they
are engaged to do so by the government.
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10.0 REVIEW - OF PLANS/POLICIES, ACTS, RULES/REGULATIONS,
GUIDELINES, CONVENTIONS STRATEGIES AND STANDARDS

The prevailing Acts, Policies, Regulations and Guidelines which are required for the
development of hydropower projects in Nepal have been reviewed while preparing the
present EIA report of Upper Seti (Damauli)-Bharatpur Hydroelectric Project and some of the
important Guidelines and Acts and their relevancy in hydropower development have been
also been reviewed and discussed. The regulation and acts related to power and water sector
like Hydropower Development Policy (1992) Water Resources Act (1992) Electricity Act
(1992) Water Resource Regulations (1993) Electricity Regulation (1993) have also been
referred while preparing the prepared. Important Acts like Land Acquisition Acts, Forest Acts
and Aquatic Animal Protection Acts have also been extensively reviewed while preparing the
report. Relevant International Conventions and Treaties have also been referred.

11.0 CONCLUSIONS AND RECOMMEN DATIONS

There are no significant environmental issues that will prevent advancing the project to the
detailed design phase. One of the positive aspects of this project is that the project has low
number of people to be relocated. Furthermore, the impact on the agricultural production is
also relatively less compared to other similar type of storage project studied.

The main impacts will be the acquisition of 1034 ha out which 151.2 ha is agriculture land
and 460 ha is forest. The formation of the reservoir and site clearing activities at the project
site and creation of reservoir will result in the loss of 422 ha of forest area. Altogether 9
Community Forest will be affected. The vegetation loss will be from government (dam and
Teservoir site), private and community forest.

There are 36 species of fish is found in the Seti river will be affected by the project

construction. Seti River 6 was long distance migrant 7 were midrange migrant and 23 were
residents in habitat.

The primary adverse environmental impact will be form the relocation of 86 (SPAF)
households which will have to be resettled. Approximately 151.22 ha of agricultural land will
be inundated which will lead to loss of crop production, which amounts to 660 tones per year.

The total cost for implementing the Environmental Management Plan is estimated to be NRs
1745007000 or US $24957242.6. This cost includes mitigation and enhancement cost,
monitoring cost and auditing cost. The total Environmental Management Cost amounts to
approximately 7.6 % of the total project cost.

The implementation of this project will be able to reduce the gap between power demand and
supply. The project will also accrue direct economic benefit to GoN from royalties and
revenues. Other direct benefit of the project will be from employment of local people, rural

electrification, and reliable power supply during peak demand and improvement of
infrastructures in the project impact area.
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CHAPTER ONE

INTRODUCTION

1.0 General

The present generation of the Integrated Nepal Power System (INPS) is only about 690 MW as of
July 2008/09 and the peak demand is 800 MW. The deficit of peak power is mainly due to the
dominance of Run-of-River projects in the Nepal Power System where the system faces acute
power shortages during the dry season and surplus of energy during the wet season. This is also
because the Integrated Nepal Power System (INPS) has only one seasonal storage project i.e.
Kulekhani-I.

In order to meet the peak and increasing power demand in an efficient manner, there is a vital
need to promote medium sized hydroelectric projects that can be implemented at the earliest.
Moreover, an urgent need for a storage type of projects has been felt in order to fulfill the
country’s peak load demand. Thus, the Project Development Department (PDD) of Nepal
Electricity Authority (NEA) conducted the Identification and Feasibility Study of Storage
Projects in July 1999. The Upper Seti Storage Project was listed as the most potential storage
project from a list of 102 identified potential projects through the Coarse and Fine Screening and
Ranking Phase of the study.

The Upper Seti Storage Hydroelectric Project(USSHEP) with a dam height of 140 m and
installed capacity of 127 MW is located in the Tanahu District in the Western Development
Region. A feasibility study was conducted by NEA and completed in July 2001. An
Environmental Impact Assessment (EIA) was carried out parallel to the technical studies.
Subsequently, in 2004 the Government of Nepal requested the Government of Japan to
implement an Upgrading Feasibility Study of the Upper Seti Storage HEP under the technical
assistance of Japan International Cooperation Agency (JICA). The JICA Study Team commenced
the upgrading study in February 2005. Additional environmental studies were carried out
simultaneously by the JICA Study Team:.

This report is the Environmental Impact Assessment of the Upper Seti Storage HEP prepared by
the Environmental and Social Studies Department (ESSD) of Nepal Electricity Authority (NEA).
This report has been updated incorporating the results and findings from the additional study
conducted by the JICA team. The updated EIA , follows the method and approach spelled out in
the National EIA Guidelines, 1993, Environment Protection Act, 1996 and the Environmental
Protection Rules, 1997 audits recent amendment and recently formulated JICA Guidelines. This
EIA report of the Upper Seti Storage HEP is valid only for generation and does not include
transmission line components. The proposed project does not lie in any of the environmentally
sensitive areas such as National Parks, Wildlife Reserves, Conservation Areas and Buffer Zones.

Upper Seti Storage HEP 1-1 ESSD
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1.1  Rationality for Conducting the EIA Study

It is essential to consider environmental and social factors from the conceptual stage of the
project for the sustainable development of every developmental project. In order to maximize
the environmental and social enhancement opportunities and minimize the adverse impacts, an
Environmental Impact Assessment of storage projects like the Upper Seti Storage HEP is vital.
The impacts associated with the project needs to be critically analyzed, identified, and pragmatic
mitigation measures need to be proposed since the project is a storage type.

As per the Schedule -2 of Environmental Protection Regulations, 1997 and its recent amendment
a hydropower project with an installed capacity of 50 MW and above needs to undergo
Environmental Impact Assessment prior to the implementation of the project. Considering this,
an EIA study is mandatory for Upper Seti Storage Hydroelectric Project with an installed capacity
of 127 MW.

1.2 Objectives of the EIA

The main purpose of the EIA is to examine the most suitable and cost effective configuration of
the project that would be sensitive to the region's environment and recommend further
investigations that might be needed to minimize the negative impacts, thereby enhancing the
socio-economic and environmental benefits.

The specific objectives of the EIA are to:

e Document baseline conditions of the existing physical, biological, socio-economic and
cultural environment.

e Identify physical, biological, socio-economic and cultural environmental impacts in terms of
the magnitude, extent and duration that may be expected to occur during construction.

e Identify the environmental beneficial and adverse impacts of the project, as well as the
economic and environmental acceptability to the community.

> Identify the critical environmental issues requiring further studies and/or monitoring.

e Examine and select the optimal alternative from the various relevant options available.

e Incorporate into the development action appropriate mitigation measures for negative impacts
and to propose enhancement measures for beneficial impacts.

e Prepare the Environmental Management Plan.

e Involve the public in the decision-making process related to the environment.

e Advise decision makers regarding the implementation of the project.
1.3 Project Proponent

The Nepal Electricity Authority (NEA) is the Project Proponent. NEA was established on August
16, 1985 (Bhadra 1, 2042). The primary objective of NEA is to generate, transmit and distribute
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§ adequate, reliable and affordable power by planning, constructing, operating and maintaining all
= generation, transmission and distribution facilities in Nepal's power system both, interconnected
& and isolated.
i

1.4 Organization Responsible for Preparing EIA

1.4.1 Environmental and Social Studies Department

The Environment and Social Studies Department (ESSD) of Nepal Electricity Authority is
responsible for the EIA studies on behalf of NEA. Initially the EIA report of the Upper Seti
Storage HEP was prepared and completed by the Soil, Rock and Concrete Laboratory (SRCL),
one of the four departments of Engineering Services, NEA in July 2004. At present ESSD of
NEA has been assigned for reviewing and upgrading the EIA report.

S 3 o™

_ ESSD has the experience and capability of conducting all aspects of environmental and social
J studies. The experience in the field of the environment started in 1987 with the establishment of
the Environmental Unit, a first of its kind in Nepal. This department has now developed into a
full-fledged commercial unit, working in association with other international consulting
companies in conducting EIA, IEE, VCDP and ACRP studies of hydropower, transmission line
and distribution line projects.

1.4.2 JICA Study Team (Electric Power Development Co. Ltd. and Nippon Koei Co. Ltd.)

The JICA Study Team consisted of a consortium of two companies namely, Electric Power
Development Co. Ltd. and Nippon Koei Co. Ltd. Nippon Koei Co. Ltd. is a multidisciplinary
ﬁ " engineering and management consulting company with its headquarters in Tokyo. The company
represents several generations of experience and expertise within various fields of activities

having wide experiences in various types of development work. Nippon Koei established its
office in Kathmandu in 1974 and since then it has been involved in various types of

devélopment works.

N

Electric Power Development Co. Ltd is an engineering company with its expertise mainly in the

™ power sector with it’s headquarter in Tokyo.

1.5 Structure of the Report

= This report contains eleven chapters. Chapter 2 describes the methodology of the EIA process
- and public involvement process. Chapter 3 contains the detailed project description whereas
Chapter 4 discusses the baseline condition of the project-affected area. The baseline condition of
physical, biological and socio-economic and cultural environment has been presented in detail.
5 The baseline conditions of the socio-economic and cultural environment have been presented
separately for the Project Affected Area and the Project Affected Families (PAFs). In Chapter 3, o
all the negative and positive impacts associated with physical, biological and socio- economle;aaﬁ“ ;

- cultural environment have been predicted and analyzed.
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Chapter 6 outlines the various proposed route alternatives for the access road and assessment of
the impacts. Chapter 7 describes the mitigation measures while Chapter 8 describes the public
consultation procedures. Chapter 9 describes the Environmental Management Plan, Chapter 10
gives the legal framework and Chapter 11 lists the major findings of the EIA study.

o
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CHAPTER TWO
PROJECT DESCRIPTION

2.0 Introduction

The proposed Upper Seti Hydroelectric Project is a storage type of project with an installed
capacity of 127 MW. The project is located in the Tanahu District of the Western Development
Region (Figure 2.1).

The Seti River is one of the major tributaries of the Trishuli River in the Gandaki basin. The -

.proposed dam is located about 2 km upstream of the confluence of the Seti and Madi rivers,

whereas the underground powerhouse is located downstream of the dam site. The damsite lies
very near to Damauli Bazaar and about 7 km away from the Prithivi Highway. The project road
necessary for this project is about 3.8 km.

This storage project involves the following components: 140m concrete gravity dam with the
Full Supply Level at an elevation of 415 masl, 7.26 sq. km surface area of the reservoir holding
295.1 million m?, a surface intake, 195 m' long tunnel type penstock, an underground
powerhouse consisting of 2 x 64 MW Francis Turbines. The 3 km access road to the dam site
will be connected to the road head near the village of Patan, the confluence of the Seti and Madi
Rivers.

2.1 Project Location

The Upper Seti Storage Hydroelectric Project is located in the Tanahu District of the Western
Development Region of Nepal. The project is located closer to the semi-urban area, Pokhara
which is just 40 km away from the project site. The project dam site is located near Damauli
Bazaar at Vyas Municipality and Kahu Shivapur VDC on the left and right banks of the Seti
River, respectively. The reservoir extends to Vyas Municipality, Kahu Shivpur, Jamune, Rising
Rani Pokhari, Kot Durbar, Chhan, Majhkot, Bhimad VDCs. The powerhouse is located at Vyas
Municipality and Kahu Shivpur VDC. The access road runs through the Vyas Municipality.

The proposed camp areas, borrow areas and quarries are located mainly in the Vyas Municipality,
Pokhari Bhanjyang, and Kahu Shivpur VDCs. Figure 2.2 shows the layout of the project.

2.2 Salient Features

The salient features of the Upper Seti Storage Hydroelectric Project scheme developed during the
Feasibility Study shown in Table 2.1.

p
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Environmental Impact Assessment

Table 2.1: Description of Technical Components of the Upper Seti Storage
Hydroelectric Project

Component Summary Description
B A 7.26 km? reservoir, which will stretch 18 km along the Seti river, the FSL is
415 masl, the Low Water Level is 387.2 masl. The gross volume is 295.1
Reservoir million m’; live storage volume is 167 million m’. Seasonal draw down will be
27.8 m.
140 m high Roller Concrete Gravity Dam, crest width 6.6 m and length of 170
Dam m at the dam crest, elevation of 420 masl.;
Main spillway:  Chute type, gated spillway with 6 radial gates; designed for
Spillways the discharge of 7377 m’/s (PMF), Elevation of overflow crest EL. 403 m.
Width of overflow crest 75 m. Energy Dissipater Ski jump.
Intake A single surface intake sloping type; invert elevation is 371.6 masl.

Headrace Tunnel

927 m in length, 7.8 m in diameter .

" Diversion Tunnel

Design flood- 994.6 m®/s, 2 tunnels length of 712 m, 881m , diameter 6.6 m,
concrete lining

Underground, tunnel type, single, inner diameter 5 m to 3.1 m, total length 195

Penstock m
Underground powerhouse of 90 m(L) x 22 m (W)x 42 m (H)m size in rock
comprising of 127 MW vertical axis Francis turbines operating at a rated head
Powerhouse

of 113 m;

Tailrace Tunnel

Tail water level 289.2 m, Shotcrete and concrete lined tunnel length 320 m,
diameter 8.2 m

Max. Design discharge 127.4, Vertical axis Francis turbine,

Turbine Type
- Numbers 2
Three-phases, Synchronous Generator, Rated output 74,700 kVA per unit
Generator Revolving Speed 300 r/min, Frequency 50 hz, Voltage 13.2 kV, Power Factor

0.85 lag

Main Transformer

Type indoor three phase, Forced oil air type, 2 numbers, capacity 74,700 kKVA,
Voltage Primary 132 kV, Secondary 220 kV

Switchyard

Type GIS (Gas Insulated Switchyard), Bus System (Single Bus), Voltage 220
kv

Transmission line

A 40 km double circuit, 220 kV transmission line, Conductor type 380 m° x
ASCR (Bison)

Annual average energy

607 GWh

Access Road and
Project Road

3 km access road from village Patan to the dam site, and another 3.8 km project
road in the project area

Design Discharge

127.4 m°/s

Upper Seti Storage HEP

Project Cost 341X 10° US'$
Eco ic/Financial Benefit Cost Ratio 1.24 %
Eva;ll;)z:rtlilon anea EIRR 123 %
FIRR 10.3 %
2-2
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23 Project Components

A description of the main physical components of the project is described in the following
sections:

2.3.1 Dam and Auxiliary Structures

A Concrete Gravity Dam has been proposed. The maximum dam height is 140 m, as measured
from the bedrock to the dam crest, and the dam concrete volume is approximately 870,000 m’. A
stability analysis for the dam was carried out to study the basic dam shape. The upstream dam
slope gradient is 1:0.1 with fillet and the downstream slope gradient is 1 : 0.8. The dam crest
elevation is at EL.420.0 m which is determined by adding the hydraulic freeboard such as the
wave height at the time of wind and earthquakes to the Full Supply Level. The excavated rocks
in the dam area will be used for the concrete aggregates required to construct the dam and other
structures. This excavation will not disturb the environment and will minimize the volume of

the spoil banks.

The spillway type is the center overflow type with the gates designed against the design flood of
7,377 m’/s. Six radial gates will be installed on the spillway arrest. The ski-jump type

dissipitater is adopted.

Due to the concrete dam, flood during construction should be treated not only by the coffer dam
and diversion tunnel system but also by the outlet installed in the dam body. Based on the
general idea, 994.6 m®/sec of a 2-year return period flood discharge has been considered for

design purpose.
2.3.2 Intake

The intake of USSHEP will be constructed 400 m upstream of the dam. MOL is setat 1 m
above the sediment level, in order to lower FSL as much as possible in consideration of he
effective use of the reservoir water.

2.3.3 Headrace Tunnel

A 927m long headrace tunnel has been designed as a single lane pressure tunnel with a
circular section. It is planned to be located along the right bank of the Seti River.

The internal diameter of 7.8 m was selected as the optimum diameter of the headrace tunnel.

2.3.4 Penstock

The 195 m long steel penstock has been designed as an underground type in a single lane tunnel.
A circular section is adopted for the vertical shaft and a circular section with a flat bottom for the
horizontal tunnel for construction convenience. It is bifurcated at the upstream of the powerhouse
to accommodate two steel penstock lines. The diameter of the penstock steel pipes will range
between 3.1 to 7.8 meter. '

Upper Seti Storage HEP 2-3
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2.3.5 Headrace Surge Tank

The underground surge tank has been designed as a restricted orifice type, which is generally
the most economical type for medium scale hydropower projects. The following are the main
features of the surge tank designed based on the surging calculation.

~

Orifice diameter: 3.7m
Diameter of chamber: 17.0m
2.3.6 Powerhouse

The underground powerhouse is located in the sound dolomite layer on the right bank of the Seti
river in Kahushivapur VDC. The powerhouse cavern is selected as a bullet type to make the
construction work easier. The turbine level is set at EL. 280.0 m to secure a draft head enoughto
avoid cavitation. The size of the cavern is 22 m width, 42 m height and 90 m length which will
house 2 units of generating equipment and the main transformer.

2.3.7 Tailrace Surge Tank

Water used for generation is released to the Seti River through the pressure type tailrace tunnel.
The tailrace surge tank has to be provided at the conjunction of the tailrace tunnel and draft
tunnel to prevent the negative pressure at the load rejection. The section of the tailrace surge tank
is bullet shape, being 15 m in width, 32.5 m in height and 40 m in length

2.3.8 Tailrace Tunnel

The tailrace tunnel leads the water from the tailrace surge tank to the tailrace outlet. The total
length is 365 m and the tunnel section is circular shape with a shotcrete concrete lining. The
internal optimum diameter of the tunnel will range between 7.8 m t0 8.6m.

2.3.9 Tailrace Outlet

The tailrace outlet is located at 3km downstream from the confluence of Seti and Madi Rivers.
Tail Water Level is set at EL.289.2m from the condition of the Electro-mechanical Equipment.

The width of the outlet is set at 25 m to secure the required Tail Water Level. The alignment of

the outlet channel is arranged in parallel with the Seti River flow to prevent debris from entering
into the tailrace outlet.

2.4 Electromechanical Equipment

Generally, a turbine-generator is considered as larger unit capacity which has the merit that is
more economical. However, the optimum unit size of turbine-generator is determined in
consideration of the "Influence caused by the unit capacity to the power system", "Transportation
route for heavy parts of the equipment", etc.

It is obvious that item a. "Influence caused by the unit capacity to power system" is the most
important factor to be considered for the examination of the unit capacity in this project. It is

Upper Seti Storage HEP 2-4 ESSD
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thus concluded that the number of units should be two with a unit capacity of 64 MW.

2:4.1 Hydraulic Turbine

The rated turbine output is designed as 65.4 MW per unit at 100% gate open with a rated
effective head of 113.0 m.

Generally, the turbine type is determined on the effective head and output. The vertical-shaft,
single-runner, Francis type has been selected. The revolving speed of the turbine is obtained as
300 rlmin based on the specific speed of Ns 208 m-kW.

2.4.2 Genefator

The generator with the rated capacity of 74,700 kVA is a vertical shaft, 3-phase synchronous
generator, brush less exciter with AVR (Automatic Voltage Regulator).The generator stator
and rotor windings are provided with epoxy insulation of class F type. The generator ventilation
1s performed with a heat exchanger and self circulation.

2.43 Main Transformer

The power transformer of two units will be installed in the transformer room in the underground
powerhouse.

A three phase transformer is selected which has 74,400 kVA capacity.

The transformer type has been selected in considering the transportation limitation of the
weight, efficiency and installed spaces, etc. The proposed transportation route to the project site
is capable of carrying a maximum load of 24.8 tons (including weight of the trailer).

2.4.4 Switchyard Equipment

The switchyard is located outdoors at EL. 370 m and connected with 220 kV power cables of
approximate 680 m in length from the main transformer secondary terminal in the underground
transformer room. The administration office including the control room is located near the
switchyard.

The Gas Insulated Switchyard consists of 220 kV single bus system including gas circuit
breakers, disconnecting switches and necessary apparatus.

2.5 Transmission Line

2.5.1 Transmission Line Route

The electric power generated from USSHEP is to be evacuated with anew 40 Km long 220 kV
transmission line to Bharatpur.

Upper Seti Storage HEP 2-5 K3 g—zmﬁ ESSD
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2.5.2 Access Road

An access road of approximately 3 km is required to reach the project site from the nearest road
head at Patan, the confluence of the Madi and Setirivers. The proposed access road lies in Vyas
Municipality. Likewise, a bridge will be required over the Seti River on the right bank to reach
the powerhouse site.

2.6 Construction Planning

The construction of the project involves two separate operations, one operation from the
headworks area and the other from the powerhouse. The access road, bridge, diversion tunnel,
cofferdams, the main dam with spillway and adits will be constructed in the headwork area .
Similarly, the access road and adit will be constructed in the powerhouse site.

In order to provide necessary access to the work areas, camp sites, borrow areas and disposal
area, an access road to the disposal areas and proposed campsite will be constructed.

Construction planning has been made considering an eight hours shift. The access road, bridge
and construction camp are assumed to be completed prior to the contract award of the
hydropower component and construction work on the dam will be carried out in two shifts.

The river diversion activity will be carried out in four stages as follows:

e Pre-diversion
e First Stage Diversion
e Second Stage Diversion

e Third Stage Diversion

Prior to the award of the main contract, detailed engineering, financial arrangements and
construction of the access road, bridge, rehabilitation of existing roads and camp facilities are to
be completed. Some of the activities will be done in parallel. The total time required for the
completion of the above mentioned tasks is estimated to be 30 months. One year has been
estimated for the detailed engineering. The construction of the access road, bridge, upgrading of
the existing road and camp facilities will require 12 months and will be commenced 6 months
after the completion of the detailed engineering. Hence, the total duration of the project
construction from the commencement of the detailed engineering is 72 months. The construction
schedule is given in Figure 2.3.

2.7 Construction Camps

The construction work force is estimated to be up to 2500 persons during peak construction.
Approximately 10 ha of land will be required for the work camps. The total construction workers
have been categorized as unskilled, semi-skilled and skilled human resources. The primary
locations for the work camps identified are Huksetar, Beteni, Patan, and Damauli.

Upper Seti Storage HEP 2-6 ESSD
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Table - 2.2 Human Resources Requirements for the Project

Types of manpower Numbers of human resources

NEA Contractor Total
Skilled 100 100 200
Semi skilled 50 75 125
Unskilled 0 2175 2175
Total 150 2350 2500

2.8 Borrow Areas

Ten possible borrow areas have been identified within 5 km from the dam site during the
feasibility study. These borrow areas are mostly located along the Seti River, and in Madi River
bed. It has been estimated that 14,200,000 m® of aggregates can be borrowed from 10 different
sites. The borrow areas have been shown in Figure 2.4.

The river bed material could be considered as a source for concrete aggregates. Dolomite
distributed along the left bank upstream of the damsite was investigated for the use as concrete
aggregates. The quality of this material is almost equ1valent to the river deposit of the Seti and
Madi rivers.

2.9 Construction Power Supply and its Source

As the 33 kV Damauli Substation owned by NEA is located near the site the construction power
supply will be used from this substation. For this purpose, a 33 kV, 3 km length distribution line
will be used to transmit power from the Damauli Substation upto Jhaputar. A temporary
transformer will be installed in Jhaputar for this purpose. The contractors will receive power for
construction works at the temporary transformer.

Upper Seti Storage HEP 27 ESSD
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CHAPTER THREE

STUDY METHODOLOGY

3.0 Introduction

The EIA process follows the Environmental Protection Rules, 1997 and its recent
amendments, Environmental Protection Act, 1996 and the National EIA Guidelines, 1993.
This EIA is prepared in accordance with the legal requirements of GoN, based on field
studies and consultation with the local people and officials. As the Upgrading Feasibility
Study of t}ie'Upper Seti Storage HEP has been conducted under the technical assistance of
Japan International Cooperation Agency, the recently formulated JICA Guidelines have also
been followed.

The overall approach to the EIA process is described below.

3.1  EIA Scoping and Terms of Reference (ToR)

The Soil, Rock and Concrete Laboratory carried out EIA Scoping in 2002-03 to identify the
major environmental issues and inform the stakeholders about the proposed project and to
receive their comments and suggestions. Based on the field visits and discussions with the
local people and stakeholders, a Scoping Document was prepared. Secondary data sources,
maps and other relevant information on the physical, biological, demographic, socio-
economic and cultural environmental conditions prevailing in the project area were also
referred while preparing the report. ' A

Based on the Scoping Document, the ToR for the Upper Seti Storage HEP was prepared as
per schedule—4 of the Environmental Protection Rule, 1997 pertaining to Rule-4 and Rule-5.
The comments, suggestions and critical issues identified during the Scoping Document were
incorporated in the draft ToR and submitted to the Department of Electricity Development
(DoED) and then the Ministry of Population and Environment (MoPE) for approval. The
documents were approved by the then MoPE on B.S. 2059-09-22 (January 2003). The
approved TOR is presented in Appendix A.

3.2 Project Impact Area Definition

The Upper Seti Storage Hydroelectric Project with a dam height of 140 m and installed
capacity of 127 MW is located in Tanahu District in the Western Development Region. The
area of the reservoir is about 7.26 km? and the underground powerhouse is located at
rightbank of the Seti River in Kahushivpur VDC. The study region for the impact
identification and impact evaluation of the proposed project has been categorized as follows:

High Impact Area: This impact area covers the inundated areas of seven VDCs and one
Municipality in Tanahu District. The project affected VDCs and Municipality are Bhimad,
Chhan, Jamune, Kotdarbar, Kahun Shivpur, Rising Ranipokhari, Majhkot, Pokharibhanjyan
VDCs and Vyas Municipality. Among them Pokhari Bhanjyung VDC will be affected only
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due to the downstream activities and project facilities. Based on the Optimization Study
carried out by JICA Study Team the optimum FSL of the reservoir has been fixed at 415m.,
An additional 10m vertical distance has also been added to the FSL as the risk zone for safety
purposes. Therefore, the reservoir area will cover the area that would be submerged by the
reservoir. This zone covers the area of seven VDCs (except Pokhari Bhanjyang VDC located

at downstream) and one Municipality in Tanahau District. The affected VDCs and
Municipality are shown in Figure 3.1.

Moderate Impact Area: The Moderate Impact area will be the upstream watershed of the

affected VDCs and the upstream watershed of the Seti river and Project facility areas
(Shivpur, Pokharibhanjyang and Vyas Municipality)

Project Facility Areas: It comprises of project facility structures required for the construction
of the project such as access roads, camps, batching yards and spoil disposal yards etc.
Similar to the project components it involves effects related to land and property acquisition
besides loss of natural resources and commun ity properties. '

Low Impact Area: This impact area will cover mainly the downstream of Pokharibhnajyang,
Shivpur VDC and Vyas Municipality . The impact comprises of the downstream effects

associated with river water fluctuation twice a day below the dam wall and tailrace outlet of
the proposed project.

Figure 3.1: VDCs and Municipality Affected by the Project

. g s
t...* Risk Zones f el ig‘ . 7~
(From left) Wantang Khola, N A \\q ‘;‘J
Phedi Khola, and Tittuwa ~ ey

2.3 Baseline Data Collection

The methodology adopted for the field survey and analysis of the collected data related to

physical, biological and socio-economic & cultural environment is described in the following
sub-sections.
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3.3.1 Physical Environment
3.3.1.1 Literature Review

Various literatures associated with the EIA study of the proposed project were reviewed. EIA
studies of other similar projects were also reviewed to develop the frame for data

requirement.

Information on climate, watershed and geology has been taken from existing sources,
literature and data files. Topographical maps of scale 1:25,000 with contour interval of 20 m
were studied before the site visit. GIS maps have also been prepared and used for field survey
works. Information related to watershed and -geological conditions of the project area have
been taken mostly from the Feasibility and Upgrading Feasibility Reports prepared by
technical group and JICA Study Team.

3.3.1.2 Field Survey

Site visits were made by the EIA team consisting of an aquatic biologist, forester, botanist,
sociologist, economist, environmental engineer and hydropower engineer. Extensive
fieldwork was conducted on January 2003 to fulfill the data gap by SRCL. In July 2006, the
JICA Study Team conducted additional fieldwork in July 2006 for the Upgrading Feasibility
Study.

The main impact areas including the reservoir area, dam site and powerhouse, access road
and downstream of the dam were visited. The stability of slopes and the presence of
landslides, fan deposits and rocks falling within the project area were evaluated mainly by
site observations and from maps. )

3.3.1.3 Climate, Meteorology and Air Quality

Climatological information of the project impact area has been taken from the station at
Khairenitar of Tanahu District and hydrological information from 24 stations in and around
the project impact area. Temperature, maximum daily precipitation and humidity of the
project site are summarized from the index station at Khairenitar. The precipitation of the
basin has been determined by the isohyetal method. The 24 precipitation stations within the
basin have been used to compute the average annual precipitation.

3.3.1.4 Hydrology, Sediment and Water Quality

Data recorded from the 24 meteorological stations in and around the impact area have been
considered. Water quality sampling was done at four sites, which have been shown in Figure
3.2. Water quality sampling was carried out only in dry season (January). The parameters
such as temperature, pH, DO and specific conductivity were measured insitu. Four sets of
samples taken for water quality analysis from four different sites were:

e Dam Axis
e Dewatered Section

e Bhimad Bazar (reservoir area)

e Madi Khola (downstream of dam)

. .
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The use of river water in the upstream of the dam, especially near the reservoir area and
downstream of the powerhouse was investigated.

In addition, the JICA Study Team carried out further tests on water quality in the dry and wet
seasons at four different locations, which were downstream of Damauli Bazaar, downstream
zone affected by releases (dam site to Madi River confluence), proposed dam site and
Bhimad Bazaar. Furthermore, the JICA Study Team used the Vollenweider Model to evaluate
the possibility of eutrophication and predict the condition of the water quality after
impoundment. -

Discussions were also held with the local people to get information on the intensity of floods,
their occurrences, frequencies and damages.

3.3.2 Biological Environment

The following methods were used to assess the impacts on wildlife, avifauna, forest resources
and bio-diversity:

3.3.2.1 Literature Review

Relevant information from various sources were collected and reviewed to understand the
type of the project and to identify the relevant issues to be considered during the preparation
of the study. Relevant literatures like EIA of Bara Forest Management Plan, Environmental
Study of Nepal's Begnas and Rupa lakes and EIA of various hydroelectric projects were.
reviewed for the biological environmental study of the proposed Upper Seti Storage HEP.
Similarly topographic and land use maps (1:25,000) of the project site were reviewed prior to
field survey.

3.3.2.2 Field Survey

An extensive field survey was conducted by the ecologist and biologist/botanist to collect
biological baseline information of the project area. The reservoir site of the project area was
traversed by foot and necessary information collected. An appropriate herbarium was
prepared to identify the voucher plant species, which could not be identified in the field.
During the field visit, direct observation was done to evaluate the different uses of the forest
resources by the local people. Information on forest resources were also collected by an
anthropological field technique similar to RRA (Rapid Reconnaissance Appraisal).
Furthermore during the upgrading phase the JICA Study Team conducted an in-depth field
survey to prepare the baseline data of the project area.

The following methodology was applied to collect the basehne information and impact
prediction for the biological environment.

3.3.2.2.1 Vegetation/Forest Resources

A general review of the forest types/ vegetation characteristics of the project ar ‘, :
from direct field observation, maps and photos during the feasibility study. F ollmi?fg 5
forest samples, plots were selected at key locations in the project impact area f@ﬁ&é@f@
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vegetation analysis and species identification. The sample plots are shown in Figure 3.3.

The numbers of plots at different locations with their sizes are as follows:

e 10 plots of 25 m. x 25 m. at the Dam and Reservoir Site
e 1 plotof 25 m. x 25 m. at the Intake Site
e 2 plots of 25 m. x 25 m. at the Powerhouse Site

In addition, during the upgrading feasibility study the JICA Study Team selected twenty-
seven plots (25 m x 25 m) from the project area for vegetation analysis and species
identification. The plots were mainly selected from Damauli, Huksetar, Patan, Geruwatar,
Risingpatan and Bhimad area. The additional vegetation plots selected by the JICA Study
Team are shown in Figure 3.4.

A measuring tape was used to mark the plots and an altimeter was used to verify the
elevations of the plots. The forest resources data were quantitatively analyzed for Basal Area,
Basal Area Ratio, Relative Density of the tree species. The following methods were used to
determine these parameters.

I. Density Measurement

The density of the tree species in the study area were calculated and expressed as number per
hectare by the direct counting method, the.

Total number of individual of saplings.

Density of tree/ha =
Total number of plots sampled X area

II. Basal Area and Standing Wood Volume

The breast height was determined at a height of 1.4 m above from the base of the tree to
measure the basal area and trunk size. Trunk sizes were expressed as its circumference (cbh)
or diameter (dbh). Therefore, the Breast Height Circumference was measured to calculate the
cbh.

Diameter = dbh

Circumference = cbh

Diameter breast height (dbh) = cbh
n

(Where i =22/7)
Tree trunk size is expressed as the area of its cross-section at the basal area (BA) calculated

as:

2

BA = nr
= 1 (dbh)* (where r=dbh/2)
2
= _n(dbh)’
4
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“The river habitat was studied by using the visual method (observation). The topg

dbh is usually expressed in cm and therefore BA in cm?/ tree and m? tree, the sum of BA of
all individual trees in the sample were given in m%ha.

Wood volume of standing trees was calculated by using the Quarter Girth Formula, which is
also mentioned in the Forest Rules, 1995.

Volume = (Girth?/ 16) x Timber Height
While using this formula the breast height is taken at 1.4 m (4.5 ft)

III. Measurement of Canopy Coverage and Canopy Height

Visual estimation was done to estimate the canopy coverage. Photographs were also taken for
estimation. The topographical map number 19927 of scale 1:25,000 was used to estimate the
forest area to be inundated by the reservoir and affected by the comstruction of the

powerhouse and dam.

3.3.2.2.2 Fauna

The project area was surveyed to obtain direct evidences of the wildlife species, their status
and habitat. Consultations with local key informants were held and group discussions were
organized to obtain local .information on wildlife species and habitats known by the local
people in the project area.

3.3.2.2.3 Fish and Aquatic life

A survey on fish and aquatic life was conducted as a part of the Environmental Impact
Assessment (EIA) study of the Upper Seti Storage Hydroelectric Project. The fisheries
component of the EIA was sub-contracted to a Nepali Fisheries Expert and the findings have
been attached in Appendix E. The objective of this work was to establish baseline data on the
aquatic system, the likely effect of the project on the habitat and fish populations and provide
preliminary recommendations on mitigation and enhancement measures.

The field investigation in April 2003 lasted 12 days. Field surveys were conducted in the Seti
River and its major tributaries. The field surveys included collection of fish specimens from
different sampling locations, identification and characterization of fish habitats and collection
of information on fish migration and spawning patterns. The collection of aquatic insects and
planktons were also completed during the fieldwork. Further fieldwork and investigations
were carried out in July and October 2006 by the JICA Study Team during the "Upgrading
Feasibility Study".

The following methodology was applied to conduct the survey of fish and aquatic life of the
proposed project.

I. Habitat Characterization

map available for the area was used for river habitat characterization. Possible
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habitat conditions such as type, cover and shelter were recorded by walking along the banks
of the rivers.

Sampling Locations and Sampling Methods

Fish, aquatic life and water quality samples were collected from the Seti River. Madi Khola
was also sampled for fish and water quality. The Seti River was divided into 8 different
sampling stations/locations to collect detailed information on fish distribution, composition
and food availability of the river (Murphy and Wills 1996). The sampling stations were set
along the stretch of the Seti River from Bhimad Bazar to the downstream of the powerhouse,
locally known as Pratap. Approximately 1 km area in length (500 meter upstream and 500
downstream) was covered at each sampling site. Distribution and abundance of fish and
aquatic life. The following locations were sampled to provide specific information on the
status.

Table 3.1: Fish/Aquatic Life/Water Quality Sampling Locations/Stations

Sampling Station Location
1 Seti river at Changthadi (upstream of Bhimad Bazar)
2 Seti river near Chan Patan (Downstream of Bhimad Bazar
3 Seti river at Bandarkuna (Rising Patan area)
4 Setj river at dam site (Dule)
5 Seti River at powerhouse site and dewatered section (Area from powerhouse to
Seti Madi confluence)
6 Seti river at Madi Seti confluence area
7 Seti river at Pratap approximately 4 km downstream of powerhouse
8 Seti river approximately 5 km downstream of powerhouse site

II. Aquatic Life/Water Quality

Samples of aquatic insects and other invertebrates were collected from stations 1-8 along the
Seti River and preserved in formalin (10%). The insects and zooplanktons were collected by
D-net and plankton net, respectively. Phytoplanktons were collected by collecting the residue
of water samples using lugal solution. The aquatic insects and planktons were identified in
the Fisheries Development Division Laboratory at Balaju, Kathmandu. Water quality was
analyzed at the site using the Hach water analysis kit (heck kit).

III.  Fish

Cast net was used for fish sampling and eight hours was spent at each sampling site. The
local fishermen were hired to collect fish specimens from the river and its tributaries. Fish
species caught at each site/station were identified, measured and weighed. The types of
species present per catch, composition of each species and level of effort were recorded
(Murphy and Wills 1996). The standard data sheet was used for data collection. The Fish
species caught during the field visit at each sampling site were identified using the standard
method of taxonomy (Jayaram 1981 and Shrestha 1994, Toward & Jhingran 1991). Some
fishes were dissected and stomach contents and gonads were removed and preserved in
formalin solution for microscopic study. The collected fish were preserved in formaldehyde
solution for further study. A map was prepared showing aquatic habitats and spawning areas.

Upper Seti Storage HEP 3-7 ESSD
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Survey in the market centers like Bhimad and Damauli were conducted to collect information
on fish diversity of the Seti River. Fish species available at the local market and fish caught
by the local fishermen were also purchased to document information regarding local fishery
resources.

IV.  Interview and Focused Group Discussion with Local Fishermen

- The local fishermen of Chanpatan, Malebagar, Bhimad Bazar, and Patan were interviewed
using structured questionnaires to document their knowledge on the distribution status,
availability, spawning sites and migratory behavior. The information on catches, sale and
consumption and population trend of fishes was collected. Focused Group Discussions were
conducted at Chanpatan (reservoir area) and Patan villages to obtain information on the local
fishery resources, fishing practices, catch and consumption patterns among different ethnic
gfoups. Approximately 10-15 people participated at each site.

3.3.3 Socio-economic and Cultural Environment

3.3.3.1 Literature Review

Various literatures related with the EIA study were collected and reviewed. Publications
made by the Central Bureau of Statistics and various Government and Non-Governmental
Offices were reviewed and data gaps identified. Publications such as Population Census Data,
Nepal Living Standard Survey, Tenth Plan Documents, District Profile of Tanahau District,
Poverty Mapping Report of Tanahau, etc were reviewed to collect the secondary information.
Basically, publications of various government offices such as the Central Bureau of Statistics,
Department of Hydrology and Meteorology, Ministry of Agriculture, and district level offices
such as the District Development Committee, District Agriculture Office, District Forest
Office and District Women Development Office were reviewed extensively.

3.3.3.2 Field Survey

The majority of the social data collected by the NEA Study Team in 2003 has been replaced
and upgraded with the data collected from the questionnaire survey by the JICA Study Team
2006. The JICA Study Team followed the following techniques for the collection of primary
data.

I. Identification of Project Affected Families (PAFs)

The cadastral maps, which are the official land use maps, showing the land and land plot
numbers, were obtained from the district Survey Office via GIS consultants. These cadastral
maps were prepared some 30-35 years ago, and the divisions of land plots have been updated
every 5 years. They do not include information on forests, barren areas, river corridors,
shrub-land and grasslands and do not, in fact, precisely represent the current reality. Thus, the
obtained cadastral maps have been superimposed onto the GIS mapping in order to specify
the affected areas, including land parcels. Furthermore, the Field Book (namely the listed
land plots of cadastral maps) was used to identify the ownership of respective land plots and
the land area. With the use of these GIS maps, cadastral maps and the Field B Sleh
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inventory structure survey was carried out to collect detailed information on the own crship of
the affected structures, including the number of structures, the materials used, and ownership
of each structure. The results were also used to estimate the loss of affected structures.
Besides the review of the cadastral and GIS maps, direct field observation was very useful as
a basis to identify and estimate the number of residential structure affected owners without
legal holdings and affected cultivated land without legal registration. 838 households were
identified as PAFs. Among the PAF, 86 households are from the inundation and risk zone of
the project. Thus, 86 households are considered as relocatees.

II. Socio-economic Survey

After the identification of PAFs, a two weeks field survey was then conducted for the
collection of primary data in January 2003 and later by the JICA Study Team in 2006. The
following methods were used for this purpose.

e Questionnaire Interview;
e Checklist;

e Focus Group Discussion;
e Site Observation.

a. Questionnaire Interview

i) Household Surveys

Out of the 838 households, 399 households were selected randomly for the sampling
purposes. Sampled households in the entire project affected VDCs and Municipality were
surveyed using a semi-structured questionnaire to obtain the baseline information. The
questionnaire had been designed especially to cover the demographic characteristics, basic
health condition, income and expenditure, availability of facilities, water and energy related
issues, information about the project, compensation, attitude towards settlements and
expectations from the project. The household level questionnaires were filled in the site by
enumerators who were trained. The sampled household questionnaire is given in Appendix B.
Efforts were made to include all the relocates from the reservoir area.

ii) Survey with Women Member of the Sampled Household

A second set of questionnaire dealing with gender issues was also designed. This
questionnaire was also surveyed in the sampled households especially with women members
of the household. The questionnaire for gender issue was used in the field survey to analyze
the status of women, their attitude towards the project, the possible impacts on women due to
the implementation of the project and other gender issues.

Upper Seti Storage HEP ) 3-9 ESSD
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b. Checklist Survey
i) Village Profile Questionnaire

A separate village profile questionnaire was designed for the local administrative unit to
collect information on the existing infrastructure and other facilities in the project impact
area.

i) Key Informant Survey

The key informant survey was the major survey instrument employed during the field visit to
gather information on the socio-economic and cultural activities. This survey was conducted
in all of the project impact area. The checklist was designed to collect information on basic
demographic and migration patterns, food sufficiency and cropping patterns, existence of
user's group/committees, public facilities and infrastructure, labour force availability,
existence of archaeological and religious places and existence of disadvantaged groups and
ethnic minorities.

iii) Focus Group Discussion

Group discussions were organized to give special attention to issues concerning the specific
target group such as women, children and farmers. The local elites and other knowledgeable
persons were also included in the discussion. The other occupational caste groups, ethnic

‘minorities and disadvantaged groups were also included in the discussion, which gave
-opportunity for the people in the project area to voice their questions and concerns regarding

the project. The VDC's district offices were visited to obtain relevant information.

c. Observation of the Site

Observation of the site was made to obtain information on different socio-economic and
cultural activities of the impact area. Religious and archaeological sites of the Impact area
were also identified to assess the impact on religious and archaeological sites within the high,
moderate and low impact zones.

The field data were compiled in the Kathmandu office and the draft EIA report was prepared.

3.3.3.3 Approach for the Public Involvement

Public Consultation programmes were conducted at various stages of the study in various
forms. Details of the public consultation programmes are discussed in the following sub-
sections.

I. Public Consultation during the Scoping Phase

A Public Notice was published in National Daily Newspaper "Gorkhapatra" on 4h F ebruary
2001 for the Scoping study. The main objectives of the notice were:

* To inform the public about the project itself and the VDCs/ Municipality to be affeofgd’giw s
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e To request the local people, organizations, NGOs and VDCs/ Municipality and other
stakeholders to send comments and suggestions regarding the project.

After the publication of the notice, the environmental team visited the site for the Scoping
study. The suggestions, comments and information received from all the affected people,
organizations, NGOs and VDCs/ Municipality offices during the Scoping study have been
incorporated while preparing the report.

II. Public Participation during the EIA Study

During the EIA study phase, the environmental team visited the various offices of Tanahau
District in January 2003. The consulted offices were Vyas Municipality, ' District
Development Committee Office, District Water Supply Office, Irrigation and Agriculture
Offices of Tanahau district.

Likewise, interaction with the project-affected persons and local residents in the project
impact area were also done through:

e Household Questionnaire Surveys;
e Key Informants Survey;
e Community Level Focus Group Discussions.

III.  Public Consultation

A formal Public Hearing was conducted on January 25™ 2004 at the Vyas Municipality of
Tanahun District. The notice of the Public Hearing was published in the National Daily
Newspaper “Gorkhapatra”. The same notice was developed in A4 size paper and pasted in
various settlements of the project-affected area. More than 200 local people attended the
hearing. A brief project brochure was prepared in the Nepali language and distributed to
participants of the programme.

During the Upgrading Feasibility Study Level, the JICA Study Team involved the local
public in additional field investigations. As per the JICA’s Guidelines a series of
stakeholders' meetings were organized during the study process. Thus, three stakeholders'
meetings were organized at the project affected area and in Kathmandu. The details of the
Public Consultation programme are given in Chapter Eight.

The local and National media highlighted about the Public Hearing, public response and
outcome of the hearing positively. The news published in the various newspapers both during
the Public hearing conducted as per EPR and Stakeholder meeting conducted by JICA Study
Team is given in Appendix C.

3.4 EIA Report Preparation

The analysis of the field and secondary data were done to prepare the EIA report. The report
follows the format of the Environmental Protection Rules, 1997 .nd its amendment
Environmental Protection Act, 1996 and the National EIA Guidelines, 1993.

Upper Seti Storage HEP 3-11 ESSD
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3.5 Limitations of the Study

The field investigation work was conducted in January 2003. Projections of observations
during this period are assumed to hold for other seasons. For example, water quality analysis
tests were made in the dry season and these values obtained do not fully represent the
potential seasonal variations. Parameters such as DO, pH, specific conductivity were assessed
at the site. Tests for other parameters were performed in the laboratory. Due to the time lag
between sample collection and analysis in the laboratory, the results of the tests are subjected
to some error especially for parameters like fecal coliforms for which the value was nil.
During the Upgrading Feasibility field study conducted by the JICA Study Team water
quality samples were taken both for the dry and wet seasons. The results have been included
and discussed in this report in Chapter 4.

During JICA field survey cadastral maps were used for the social survey. These maps were
prepared some 30-35 years ago and did not include information on forests, barren areas, river
corridors, shrub lands and grasslands. In fact, they do not exactly reflect the existing
condition of the project area. As the cadastral maps for Jamune VDC was not available, the
information on affected land plots, affected land owners and affected structures including
residential structures of Jamune VDC were collected and confirmed through the inventory
structure survey. Wantang Khola, Phedi Khola and Tittuwa were not covered in the inventory
structure survey since these areas were identified as Risk Zones after the completion of the
field survey. The GIS map was the only source available to estimate the number of affected
structures and their owners. It is proposed that all the limitations mentioned need to be taken
into consideration during the Detailed Design Phase.

The sample size, findings and conclusions drawn from this study on the socio-economic

~environment may not represent the whole district. Therefore, the data may not fully represent

the real and current situation of the impact area. However, it is considered to be sufficient for
the purpose of this EIA. - :
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CHAPTER FOUR

EXISTING ENVIRONMENTAL CONDITIONS

4.0  General
The following sections outline the baseline conditions for the physical, biological, socio-
economic, and cultural environments of the project impact area.

4.1 Physical Environment

4.1.1 Watershed Condition

4.1.1.1 General

The Upper Seti Storage HEP is located in the Gandaki River Basin of the Western Development
Region of Nepal. The total catchment of the basin upto the intake site is 1502 km? out of which
about 129 km” is covered with snow. Glacier lakes are not identified on this basin.

The project catchment consists of two physiographic regions, namely the High Himalayas and the
Lesser Himalayas. The catchment is located in the eastern region between latitudes 27°45'00" N
and 28°30' 00" N and between longitudes 84° 00' and 85° 00'. The project site itself is located in
the Lesser Himalayan Physiograiphjc Region, which is classified as a sub-tropical region. The
project includes a reservoir extending upstream to the Seti River.

4.1.1.2 River System

. Thetotal length of the Seti River from the dam site to the source is about 120 km. The main stem

of the Seti River drains the southern flank of the Higher Himalayan range and the central part of
the catchment. At the upstream of the dam site, the river meets many small tributaries like
Jyamdi, Kynadhi, Saraudi, Khudi, and Yangdi Kholas etc. At the upstream of the Pokhara valley,
the river meets Mardi Khola at Lahachowk. The gradient of the Seti River upstream of the Mardi
and Seti confluence is steep.

At about 2 km downstream of the proposed dam site, the Madi River a major tributary joins the
Seti River. The river flows in a narrow gorge almost all along the reservoir stretch except at the
end of the reservoir in Bhimad Bazaar, where the river spreads out to form sand beaches.

4.1.1.3 Physiographic Regions

The Seti River basin may be divided into two physiographic regions as follows:

e High Himalayas
» [esser Himalayas
The land types in the Seti catchment area are divided into the following proportions:

Upper Seti Storage HEP 4-1
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Table 4.1: Physiographic Description of the Project Area.

B Land Type Km® %
Snow cover 129 8.6
Forest cover 721 48
Agriculture lands 476 31.7
Sandy soil 22 15
‘Water Bodies (lakes & rivers) 30 19
Bush & Grasses 124 83
Total 1502 Km® 100%

4.1.1.4 Watershed in the Immediate Project Impact Area

The general watershed condition of the Tanahu District is indicated as moderate in the. GIS data
base document published by ICIMOD. Although the watershed of the Seti River is relatively
stable around the impact area mostly along the reservoir stretch, the area along the reservoir area
like Bhimad Bazaar and along the tributary of the Wanten Khola is very poor. The surface
geology of these critical areas appear to be very poor and mainly consist of cemented gravel with
sandy to silty matrix with approximately about 2 m thick soil pover. These layers are permeable
and a big escarpment is observed along the riverbank, which indicates the risk of collapse of the
riverbank. The erosion process in these areas is more pronounced in the monsoon season. The
formation of the reservoir and fluctuation of the water level will further aggravate the risk of bank
collapse. The critical areas are mostly found in places like Bhimad Bazaar, Chore Patan and along
Wanten Khola. Extensive cultivation is being done in these places, especially along the riverbanks.

Sonl shde on the river terrace at Bhimad Bazaar

As mentioned earlier, the major portion of the reservoir is along a narrow gorge with vegetation
on both banks. The immediate watershed of the dam and powerhouse sites is stable although
minor slides were seen near the intake portal. This slide mostly consists of loose materials and
soil, which is saturated with percolating water. Likewise, the topography of the access road is
steep and stable with natural vegetation cover. The watershed downstream of the dam site is
relatively stable. No major slides were seen in the downstream sections. The river Madi joins the
Seti River at about 2.0 km downstream of the dam site. The river expands to form sand beach at
the end of the reservoir and along the dewatered section. Patches of agricultural 1
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settlements were also observed along this stretch of
the river. The watershed of the access road is stable
and consists of steep area covered with forest. It
was learnt from the District Soil Conservation office
in Tanahu that soil conservation programs are being
carried out in the watershed of Chabdi Khola and
Buldi Khola upstream of the dam site. Gabion walls
and plantations have been successful in these fragile
areas to control gully erosion. These programs are
being implemented from the financial assistance of
GoN and the Government  of Denmark.

Rockslide on the left bank of Seti River near
" Bhimad Bazaar

4.1.2 Topography and Landuse

The core project area lies in the hilly region with mild undulations. The altitudinal variation of the
project area ranges between 450 and 300 m and the dam site is located at a very narrow section of
the Seti River, where the left and right banks are vertical. The width of the river at the dam site is

approximately 30 m.

The landuse in the project area, especially in the reservoir is mainly forest and patches of fertile
agricultural land, especially at the end of the reservoir. The initial stretch of about 8 km of the
reservoir lies through a narrower region with steep slopes on both banks. The latter part of the
stretch runs through a wider area consisting of agricultural land, especially in Risinpatan, Saune
and Bhimad villages. Extensive cultivation is being done in these places especially along the
riverbanks. Sand bars and boulder deposits were also seen at the latter stretch of the reservoir.
Considering the topography and landuse, the project area is divided into four separate zones:

» “The Project Facility Sites” including dam site, powerhouse, construction facilities
such as access road, borrow areas, batching plants and spoil banks centered on the
rural lands, communities located on both sides at the confluence between the Seti

and Madi Rivers.

> “The Lower Reservoir’ (downstream part of the reservoir), an approximately 15
km Seti River stretch from the dam site to Geruwatar, that has limited habitation

with forested, narrow gorges, and steep cliffs.

> “The Upper Reservoir” (upstream part of the reservoir), an approximately 12 km
Seti River stretch from Geruwater to Bhimad Bazaar, that is relatively flat and
spread out, with fertile Tar (Nepali = highly fertile stream alluvial areas, usually
located at a higher level than Nepal’s main rivers at the terminus of subsidiary
smaller rivers and streams and used for rice paddy), scattered settlements and, at its
far end, the semi-urban Bhimad Bazaar community ‘

> “Downstream Zone” of the Seti River, consisting of the river courseand its various
gravel bars, gorge sections and elevated tars used for agricultural purposes to the
river’s confluence with the Trishuli River to the East.

Upper Seti Storage HEP 4-3 ESSD
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The underground powerhouse is located at the right bank of the Seti River about 2 km
downstream from the dam. The landuse of the watershed of the project area is shown in Figure
4.1. The slope gradient of the project watershed is shown in Figure 4.2. The landuse in the
Project area is shown in Table 4.2 and Table 4.3.

Table 4.2 Landuse Reservoir Area

Land Use under

S.No Landuse Types FSL 415m (ha)
I Cultivation 69.36
2 Built up 0.85
Total cultivation/built up 70.21
3.1 Grazing Land 84.59
3.2 Shrubs 17.94
Total grazing/shrub 102.53
3.3 Hill Sal Forest 29.46
34 Khair/Sissoo Forest 52.62
3.5 Mixed Open Forest 271.81
Total Forest 353.89
4 ‘ Barren Land 0.28
5 Escarpment 5.38
6 River 91.44
7 - Sand 111.74
Grand Total 735.41

Source: GIS Land Use Map, JICA Study Team, 2006

Table 4.3 Landuse Project Facility Sites

Landuse in
Landuse Types Project facility sites - ha

1. Cultivation 35.28
2. Hill Sal Forest ’ 44.46
3. Khair/Sissoo Forest 0
4. Mixed Open Forest 2424
5. Barren Land 0
6. Built up Areas 0.245
7. Escarpment 0
8. Grazing Land 7.35
9. River 7.01
10. | Sand - 9.28
11. | Shrubs 4.67

Grand Total 133.08

Source: GIS Land Use Map, JICA Study Team, 2006

More than 50% of landuse in the reservoir area under the Full Supply Level of 415 m is forest
(including shrubs and grasslands). The proportion of forest increases with the decrease in the
reservoir Full Supply Level, while the proportion of the built-up area decreases. The proportiofie,,
of agricultural land in the reservoir varies between 20 to 4% at lower Full Supply Levels, 5
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the higher reservoir levels showing a higher proportion of agricultural land being inundated.
Riverine areas (wet channel and river flood plain) constitute 9 to 19% of the inundation area
under various reservoir FSLs that is the higher the reservoir FSL the lower the riverine area in
proportion to the total area inundated.

An additional 13.4 ha is required for securing the risk zones in erosion prone areas associated
with the nominated reservoir of FSL 415 m in places near the Wanten Khola, Phedi Khola and
Tutuwa khola. This is made up mainly of cultivation (6.5ha), grazing land (2.2 ha), shrubs (2.3
ha) and Sal forest (2.3ha); accounting for over 90%.

In the project facility sites, nearly 64% of the area is forestland (including shrub land and
grassland). The cultivated land occupies about 27% of the total land required for the project
facilities and the rest for barren land and sand beaches.

4.1.3 Climate, Meteorology and Air Quality

The catchment of the Seti experiences severe cold, subtropical to temperate climate. The average
maximum temperature in the project area is 28.4 ° C and the minimum temperature is 16.8 °C.
A typical temperature record for the year 1964 to 1999 from meteorological station No. 815 at
Khairenitar is given in Table 4.4 .

The project area is influenced by the monsoon rain, which normally starts in the middle of June.
The region receives approximately 80% of the annual rainfall during this period. The average
annual precipitation at Upper Seti dam site has been computed as 3157 mm.

The maximum and minimum monthly relative humidity at the project location is 94% and 28%,
respectively.

The dam site of the project lies in a rural setting. There are no industries and the area is
completely devoid of industrial emissions. In a normal situation, the ambient air quality isnota
problem in the project area and will naturally be within the WHO Guidelines value for all
criteria. However, in the dry season (February—April), the overall atmospheric dry condition, less
ground moisture, intensive loosening of dry agricultural soils for the preparation of soil and
relatively windy weather conditions degrade the air quality in terms of particulate matters.

Upper Seti Storage HEP 4-5 ESSD
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§ Table 4.4: Temperature and humidity at Station: §15 (Khairini Tar)
[ Year Month Air Temperature( °C) Relative
3 Absolute Extreme Humidity (%)
¥ Max & Date | Min & Date Month 8:45 17:45
1975 April 389/8 February 92
T February 4277 April 22
¥ 1976 April 35.0/10 Jan/Jun 77 77
Jan 6.9/10 Mar 21
i 1977 Sep 36.7/8 February 9]
E February 7.0/9 May 60
1978 Aug 37.8/ 14 Dec 93
i .~ Jan 4.6/10 Mar 40
# 1979 Jun 40.0/ 2 February 95
Mar 5.6/11 Mar 45
B 1980 April 38.2/26 Jan 98 :
: 3 Jan 6.7/ 8 April 53
- 1981 Jun 35.2/13 Dec 98
E Jan 4.1/ 11 Mar 47
5 1982 May 37.1/27 Jan/Dec 97
Dec . 5.8/25 Mar 50
1983 Jun 37/22 Jan 98
Jan 3.0/8 April 53
1984 Jun 36.7/ 1 Jan/Nov/ Dec 99
' Jan 421717 Mar 56
1985 April 39.3/27 Dec 100
February 4.2/25 April 70
1986 Jun 37.1/5 Jan/Dec 98
Dec 6.2/ 19 Mar 52
1987 May 37.1/19 Jan 98
February 53/2 April 57
o 1988 April 38.5/7 Jan/ Dec 97
) > Jan 5.4/ 27 April 61
- 1989 May 40.6/ 6 Jan 98
Jan 4.0/ 13 April 42
1990 Jun 37.5/26 Jan/Dec 97
7 Jan 5.4/3 April 55
i 1991 April 37.8/23 Jan 99
February 4.0/4 April 55
T 1992 April 40.7/ 14 Jan/Nov/Dec/Oct 96 96
. February : 3.8/25 April . 63
1993 Jun 37.5/15 Dec 96
" February 5.0/22 Mar 61
" 1994 May 41.1/5 Dec 97
February - 6.0/23 April 40
1995 May 38.5/3 Dec 98
J Jan 1.5/2 Apr 43
1996 April 36.5/20 Jan/Dec 99
A Jan 7.0/ 14 April 55
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Figure 4.2 Slope gradients Map of the Seti Watershed
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H’ 4.1.4 River Hydrology and Morphology
Ls
- The Seti basin has a catchment area of 1502 km? at the dam axis. The annual average flow in the
J Seti River has been estimated by considering the data from two stations 430 and 438. The mean
annual run-off has been estimated as 107.21 m*/s, which is about 3335 million m" a year. The
§ mean monthly flow generated at dam site (1964-1999) is given in Table 4.5.
S The peak annual flows in the Seti River normally occur during the months of June to October and
i the lowest flows were observed in the month of February. The Probable Maximum Flood (PMF)
i simulated by HEC-1 is 8306 m/s.
‘ ~ Atabout 2.0 km downstream of the dam site Madi Khola joins the Seti River. The mean monthly
flow of Seti in the dry season is more than 15 m%/s.
3

4.1.4.1 River Morphology

Seti River is one of the main rivers of the Sapta Gandaki river system. The river flows in a
narrow gorge in the reservoir area and expands between the dam sites. At some places, the river
has steep side slopes with more than 75°. The slope at the dam site is almost vertical and the
width of the river at the dam axis is not more than 30 m.
There are small tributaries like the Wanten, Phedi, Pirun, and Jyagdi Khola that joins the Seti
River almost at the end of the reservoir. There are other small tributaries like Lima Khola that
joins the reservoir near the dam site. Considerable flow was seen in tributaries like Wanten and
Phedi even in the dry season of May.
At the end of the reservoir near Bhimad Bazaar and Risin Patan, the river widens to more than
ﬁ - 200 m. In this area, the slopes are flatter, evidence of mass wasting can be observed and sand
beaches with boulder deposits can be seen. The left bank of the river was observed to be more
stable than the right bank.

Sand beaches and boulder deposits were also seen at the immediate downstream of the dam site
. where the river widens between 100-150 m.

The river then flows in a narrow gorge downstream of the powerhouse site almost upto the
Trishuli Confluence.

4.1.4.2 Sedimentation

The project site lies in the Middle Mountains, which experiences a wide range of erosion causing
events from landslides and surface erosion. The Seti River, which originates from the Annapurna

Range, contains high sediment. It makes deep gorges upstream of the dam site near Pokhara
K generating a high quantity of sediment. However, the lakes at the upstream of the Seti River
- basin such as Phewa Lake, Begnas Lake, Rupa Lake, Dipang Lake, Maidi Lake, and Khasti Lake

are the sediment trap reservoirs of the Seti River basin.

Approximately 10 km of the Upper Seti reservoir stretch flows through a narrow gorge.
Landslides and soil erosion are not evident at this stretch however; at the end of the reservoir
stretch from Badarkuna to Bhimad Bazaar, landslides were observed. In this narrow stretch of
’ the reservoir, the topography is steep with rocky cliffs. The latter section is a sediment prei
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and the banks consist of loose cemented materials. These materials are pcrmeable which indicates
that in the long run after the formation of the reservoir the bank may collapse. The banks
especially the right bank is cultivated in this area.

These types of formation consisting of loose materials can be seen in populated areas like
Bhimad Bazaar, Risin Patan, Chhore Patan and Jaruwapani. The sediment from this area is
expected to be transported and deposited in the reservoir. The critical areas which will contribute
significantly to sedimentation of the reservoir are shown in Figure 4.3

The recommended total sediment yield at the dam site for design purpose is 6407 t/km?ly

4.1.5 Geology and Soil

The Upper Seti Storage Hydroelectric Project belongs to the Midland Metasedimentary Units of
the Lesser Himalayan Zone in Western Nepal. In the project area, the Midland Metasedimentary
Units are represented by Dhading Dolomite, Benighat Slates and Nourpul Formation comprising
of dolomite, slate, phyllites, quartzite, dolomitic quartzite, quartzitic phyllite and calcareous
phyllite. All the rock types belong to the Nuwakot Complex of Lesser Himalayas. The Main
Boundary Thrust ( MBT) is located at about 30 km south of project area and the Main Central
Thrust (MCT) is located at about 40 km north of the project area. A local faulted contact between
slate and dolomite runs parallel to the Seti River in the reservoir area.

Soil tests have revealed that two types of soil is found at the dam site, mainly alluvium deposits
in the river channel and colluvium on the left bank slopes have been identified. The alluvial
materials consist of gravel with cobbles and boulders, while the colluvium consists of sand and
gravel with cobbles and boulders. The alluvium has been confirmed as 20 m deep in the river.

The soil of the agricultural area consists of sandy soil, silty clay, and red clay, grey and brown in
colour.

4.1.5.1 Dam

The Upper Seti dam site is located in a narrow gorge on the Seti River about 2 km upstream from
the Madi River confluence. The river width is approximately 30 m with steep slopes on both the
banks near the dam axis. The rocky slope at both the banks at the dam site area is sub-vertical to
vertical. The average slopes of the river valley up to the FSL on both banks are about 75° -~ 80°
.The bedrock distributed in the dam and headrace tunnel area is the Dhading Dolomite belon ging
to the Nuwakot Comiplex.

The predominant rock of the dam site is grey coloured dolomite. The dolomite is slightly to
moderately weathered, medium strong to strong, highly jointed, blocky to seamy to locally
fractured in nature. The exposed dolomite rock is medium to thick bedded, hard to very hard and
compacted. The joints are mostly tight occasionally 5 cm open, rough, irregular, moderately
spaced with moderate persistence.

A recent alluvium deposit is also observed along the bank of the Seti River in and around the
dam axis. The recent alluvium deposit in the dam axis is flood plain deposit. In this area recent
alluvium is well formed by the river along the left and the right banks. The deposit is composed
of boulders, cobbles and pebbles of dolomite, quartzite, slate, phyllite and schist with traces of
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ﬂ granite and gneiss in a silty and sandy matrix. However, the rock seems to be sound and is
n suitable for the construction of any type of dam structures at present; dolomite is susceptible to
& react with water and in the long run it creates small caves forming a karstic structure. The
& geology of the access road consists of similar formation as the dam site.

&) 4.1.5.2 Reservoir

3 The reservoir of the Upper Seti Storage HEP project with Full Supply Level at an elevation of
: 415 m will extend up to Bhimad Bazaar. The reservoir would extend into all tributaries of Seti
&) p

¢ River up to the Full Supply Level.

L3 .

About 11 km of the immediate upstream reservoir stretch of the dam axis is confined within a
deep gorge formed by the Seti River. The rock along the left bank of the Seti River is represented
by medium to thick bedded, SW dipping dolomite with fractured rock at places and the rock
along the right bank is represented by SW dipping phyllitic slate to slate. The dip amount on
both rock types along the two banks ranges from 30-60°. No major karst feature was observed
during the present investigation. A fault traverses almost parallel and along the river in this
stretch. This is a faulted contact between dolomite and slate. The strike of the rock is almost
parallel to the river course. The general trend of flow of the river is west to East. The talus
depositis distributed in an area lower than the FSL, EL. 415 m except for the several sites in the
middle to upstream area of the reservoir. Terrace deposits are found in the area from Geruwa ,
which is located in the upstream area, to Bhimad Bazaar near the upstream end of the reservoir.
Bhimad Bazaar exhibits a typical vertical bank erosion of loosely consolidated terraces at some
places.

. No major issues regarding the reservoir tightness were observed during the present geological.
mapping. The dolomite, slate and phyllitic slate are technically impervious rocks. The minor
seepage from the faulted contact between slate and dolomite may be anticipated, however no
study has been made at this level to check the leakage from this contact. This can be checked by
drilling and water pressure testing at the contact. The present investigation observed that the
contact between these rock formations is tight. Hence major leakage problems would not be
expected. The surfacial deposits of colluvial and alluvial soil in general can be considered to have
low permeability. At some places several seepage zones were noticed. Such seepage zoues are
mostly along the foliation planes/ joint planes indicating a permeable rock. Therefore, it can be
concluded that no major seepage caused by active faults and thrusts have been found during the
present study. The reservoir boundaries in general can be considered as water tight within the
7 technical limit.

s 4.1.5.3 Intake

B The intake portal is located on bedrock along the right bank. Phyllite and slaty phyllite are
¥ distributed at the intake site. The slope where the intake is planned is relatively gentle, with an

inclination of about 40°, but no thick talus deposits and landslides are found in this area.

M 4.1.5.4 Diversion Tunnel

A single diversion tunnel is proposed. The diversion tunnel is located at the right bank. The inlet
. portal of the diversion tunnel is located in dolomite. The exposed dolomite is slighqﬁ%’"
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moder: .ely weathered. They are highly jointed and blocky to massive in nature. The rock
exposure is medium to thick bedded, hard to very hard and compacted. The surface
geological mapping showed fair to good RQD. The diversion tunnel passes through gray
dolomite. The outlet portal of the tunnel lies in colluvial soil. The colluvial soil consists of
angular to sub-angular boulder and gravel of dolomite and quartzite in silty sandy matrix.

4.1.5.5 Penstock and Powerhouse

The penstock and the underground powerhouse are composed of dolomite, with a layer
thickness of 300 m. to 350 m. near the underground powerhouse site and the width of the
dolomite layer in the horizontal plane is about 350 m- 450m. The dolomite in this area is
hard and relatively modestly jointed.

4.1.5.6 Tailrace Tunnel

As the outlet of the tailrace is composed of relatively sound slate and slaty phyilite, there
appears to be no significant problem for the construction works.

4.1.5.7 Spillways

The site for the main spillway consists mainly of colluvium and quartzite rock. The auxiliary
spillway site comprises of mainly phyllite.

4.1.6 Seismicity

Nepal has experienced several large earthquakes over the past several years, which has
caused substantial damages to property and life. Considering this, the seismic study has been
done for the Upper Seti Storage Hydroelectric project. The seismic data used in the study are
based on those from 1994 to 2004 by the National Seismological Center in Nepal and those
from 1905 to 1995 by the NOAA (National Oceanic and Atmospheric Administration),
United states Department of Commerce. The above data include details of around 4,000
earthquakes which had their epicenters located within a 1,000 km radius of the Upper Seti
Project Site (840 15’ 30” in East Longitude 270 57° 14”)

The seismic data shows that epicenters are distributed in the Himalayan Tectonic Zone. The
seismic map also suggests that Far Western Nepal is seismically more active than Eastern
Nepal..

Seismic Risk Analysis has been done for the Upper Seti project to forecast the seismic
characteristics. The following table show seismic characteristics in the project site and its
surrounding based on the collected data.

1) Epicenter Distribution by Magnitude
Table 4.5 shows the frequency occurrence of magnitude among the collected data:

Magnitude Number data Amount
<3 69 69

<4 137 206

<5 2479 2685

<6 1010 3695

<7 315 4010

<8 50 4060
Total 4060
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The following conclusions have been summarized based on the epicenter distributions:

- Earthquake with epicenters located in Nepal, of magnitude 4 to 5, are overwhelming.
- Almostall epicenters located in Nepal are distributed in the Himalayan tectonic zone
- No earthquake exceeding 7 in magnitude occurred near the project site.

4.1.7 Water Quality

Water samples were collected from 4 locations around the reservoir, dam site area, powerhouse
area, atthe end of the dam (Bhimad Bazaar) and Madi River during the EIA field visits. Figure
2.2 in Chapter 2 gives the location of the sampling spots. The sampling was carried out in
January 2003. Tests for parameters such as temperature, dissolved oxygen, specific conductivity
and pH were done insitu. The analysis of parameters such as BOD, COD, hardness, alkalinity,
acidity, fecal coliform, iron etc., were performed in a laboratory in Kathmandu.

The results of the analysis gave high dissolved solids in Bhimad Bazaar. As the sampling was
done in the dry period the test results gave low value of settleable solids. The setteleable values
are maximum during the monsoon and minimum during the dry season.

The pH of the water is above 8 indicating the basic nature of the water. The pH should be within
the range of 6.5 to 9 to support an aquatic environment,. The dissolved oxygen varies between
7.5-7.7 indicating that the river water is not polluted. The dissolved oxygen below 4 mg/l
produce produces detrimental effects on most aquatic organisms. The turbidity of the water was
found to be very low. The value was slightly high in Bhimad Bazaar than in other areas which
may be due to the erosion around the banks of the river. Similarly, parameters like calcium , total
alkalinity were also higher in Bhimad Bazaar where mass wasting and instability was observed
along the Seti river banks.

The BODs of the Seti and Madi river is very low which also indicates that the river water is
unpolluted. Fecal count tests indicated that the number of fecal coliforms was nil. It was also
learnt from the Department of Water Supply and Sewerage System office that almost all the
houses in Damauli Bazaar, which are near to the dam site, have septic tanks, and the people are
prohibited from discharging wastewater into the Seti River. The results of the laboratory test are
presented in Table 4.6. '

During the Upgrading Feasibility Study the JICA Study Team conducted additional water quality
sampling tests at four locations. Parameters necessary for projecting reservoir eutrophication
such as dissolved phosphate and total phosphate were measured. Table 4.5 shows the variation
from the end of the dry season (June) to the wet season (October) with respect to parameters such
as turbidity, total suspended solids and settleable solid.

The results of the water quality tests conducted by the JICA Study Team showed similar results.

Concerning biological oxygen demand and chemical oxygen demand values, the river water is in
the state of self-cleansing status. The low BOD/COD rating shows that the water is in the state of
least contamination by other organic pollutants. The ammonia values range from 0.04 mg/l to
maximum of 0.12 mg/] at the upstream dam site, which are low.
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4.1.8 Noise Quality

The dam site and the power house site are located in the interior rural setting of the Tanhu
District. There is no industry or road traffic in the immediate project area and therefore there is

no noise pollution in the core project area.

Table 4.5: Generated Monthly flow at the dam site (in cumec)
Catchment Area 1502 Km® (modified)
Year Jan_ Feb Mar Apr May Jun July Aug Sep  Oct Nov Dec
1964 31.8 304 30.1 31.9 68.9 78.0 1343 4606 313.1 112.4 82.0 53.8
1965 34.0 29.5 29.7 32.7 36.3 151.0 2934 3685 1903 62.6 46.9 31.3
1966 24.6 222 21.0 194 22.2 63.5 2284 259.6 1598 66.0 38.6 25.5
1967 20.6 20.7 20.1 22.8 24.5 57.8 2313 2132 1858 772 43.5 33.8
1968 249 20.5 24.7 25.2 349 1419 336.1 2869 2226 1465 42.1 23.7
1969 18.3 14.6 152 15.0 16.6 344 128.0 3151 2640 79.5 40.3 26.1
1970 20.2 17.3 16.3 24.6 353 91.2 380.9 412.1 2021 106.1 56.8 334
1971 23.7 18.7 18.7 29.1 39.6 187.7 291.2 300.6 212.8 145.7 67.7 40.0
1972 25.7 20.3 194 20.5 529 106.6 325.7 3625 2516 108.5 51.4 33.5
1973 25.1 17.6 18.0 25.8 392 1763 2440 3889 2653 2594 74.4 39.1
1974 36.8 33.7 32.6 40.8 39.0 91,7 3434 411.6 2544 131.7 43.8 34.1
1975 33.0 32.1 30.2 22.8 24.0 849 4270 3285 3055 139.1 54,1 30.4
1976 223 23.1 19.8 24.9 40.9 1902 3802 3423 2160 88.4 43.6 33.8
1977 22.7 204 20.7 30.2 46.9 924 2884 4090 2484 1118 74.8 433
1978 32.3 29.6 27.2 294 68.7 1622 381.0 3496 2156 106.0 64.3 47.7
1979 37.7 33.7 29.8 37.7 51.9 84.7 3150 447.0 2393 1072 57.5 34.6
1980 252 23.2 25.3 26.6 37.1 107.9 425.1 4465 313.7 82.5 43,8 26.2
1981 184 14.9 15.9 28.7 41.0 95.9 4127 3809 2427 97.9 50.2 37.3
1982 33.5 31.2 36.3 40.8 49.2 98.2 259.4 3381 2077 86.4 55.4 45.6
1983 39.8 36.6 35.3 34,5 47.2 93.4 2104 270.5 2768 143.2 54.7 39.7
1984 28.0 21.5 21.7 24.0 62.8 1520 4450 287.2 2434 96.1 58.6 41.3
1985 36.9 33.5 33.0 39.1 61.1 114.9 3334 197.5 2029 1262 56.5 36.0}
1986 24,7 19.8 214 28.5 279 1176 2607 259.8 2802 1479 59.2 30.7
1987 23.5 204 214 23.6 31.1 72.1 2799 279.5 183.6 87.2 54.2 39.2
1988 30.2 26.9 27.0 28.8 40.7 111.7 2645 320.5 2389 1026 52.9 38.6
1989 339 27.8 27.8 30.5 594 146.6 251.6 3107 2402 1139 53.8 36.4
1990 28.1 248 26.0 35.9 552 1529 2719 2374 1941 102.7 445 27.3
1991 20.0 17.6 16.8 20.3 33.4 1149 281.0 3204 250.1 117.2 56.2 39.0
1992 31.1 27.8 26.5 25.1 35.7 82.0 188.9 2897 1974 1248 50.3 30.5
1993 23.2 20.6 14.5 14.7 30.0 97.8 2184 3213 2155 1224 56.8 33.3
1994 203 27.5 29.8 30.1 37.0 103.5 1842 2340 1428 37.7 17.7 12.9
1995 10.5 9.9 11.3 11.9 28.3 2559 3149 194.0 1759 1299 85.9 52.7
1996 30.1 21.8 30.9 31.0 37.6 69.2 227.0 319.8 2522 107.6 45.8 31.5
1997 27.1 24.0 284 32.6 384 749 2295 2589 1416 61.8 35.0 33.1
1998 242 21.5 24.9 29.1 487 1494 288.1 4525 2073 64.2 35.6 26.0
1999 213 18.5 17.0 18.8 34.8 93.1 2648 238.7 1743 67.4 23.1 15.3
Mean 270 237 240 274 41.1 1138 2872 322.6 2258 1074  52.0 344
Mean annual flow 107.2 cumecs
4-15 ESSD
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LS
§ Table 4.6:  Results of Water Quality Sampling in the Dam Site, Dewatered Section,
" Bhimad Bazaar and Madi Khola
& Parameters Dam site Dewatered Bhimad Madi
£ Section Bazaar Khola
_— pH 8.3 8.3 8.3 8.8
Turbidity NTU 6 5 14 3
N Total dissolved Solid mg/l 154 118 165 75
# Suspended Solid mg/l <1 <1 14 <1
o Settleable Solids mg <1 <l <l <1
Non Settleable Solid mg/I <1 S 14 <1
T. Alkalinity mg/1 124 99 138 57
j T. Acidity mg/l <1 <1 <1 <1
: Total Hardness 113 76 68 50
B Calcium (Ca) 22 22 27 15
Magnesium (Mg) 14 5 <l 3
Sulphate (So4) 17 14 18 11
Ammonia (NH3) 0.02 0.015 0.05 0.05
T. Phosphate (PO4) <0.01 <0.01 <0.01 0.01
Chloride (Cl) 76.4 7.4 7.4 74
- I Sodium (Na) 5.4 4.8 5.6 4.6
=2 " | Potassium (K) . 3.8 35 4.1 33
i Tron (Fe) 0.02 0.02 T 0.07 0.02
Dissolved Oxygen 7.7 7.5 7.7 7.7
= COD mg/l 4.1 4.1 5.9 6.9
4 BOD mg/l 1.6 15 2.0 24
Total Coliform col/100 ml Nil Nil Nil Nil

Table 4.7 Water Quality Analysis Report of Main Parameters

i _ , Observed Values
4 S.N. Parameters Range 04-06-06 Range 09-10-06
Low High Low High
1 1. Water Temperature 20 24 20 22
B 2. pH at25°C . 8.1 8.1 8.1 8.2
3. Turbidity, (NTU) 120 ' 230 19 34
- 4. Total Dissolved Solids, (mg/l) 131 175 104 162
j 5. Total Suspended Solids, (mg/1) 206 501 33.6 66.8
~ 6. Settleble Solids, (mg/l) 206 497 33.3 65.9
7. Non Settleble Solids, (mg/I) <1 3.7 0.34 0.94
: 8. Total Hardness as CaCO;, (mg/) 135 149 90
- 9. Total Alkalinity as CaCO;, (mg/l) 133 144 89
10. | Total Acidity, (mg/l) . 2.6 7.7 2.6
11. | Chloride, (mg/l) j 1.5 3.0 2.0
b 12. | Ammonia, (mg/l) 0.10 0.14 <0.05
13. | Sulphate, (mg/D) : ' 14.8 18.5 9.1
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’7 Observed Values
S.N. Parameters Range 04-06-06 Range 09-10-06
Low High Low High
16. | Calcium, (mg/) 35.3 377 22.4 38.1
17. | Magnesium, (mg/1) 9.7 14.8 8.3 15.1
18. | Iron, (mgh) 231 6.07 0.78 1.0
19. | Sodium, (mg/) 1.93 2.14 221 2.99
20. | Potassium, (mg/) 2.02 2.14 2.13 2.73
21. | Dissolved Oxygen at 15°C, (mg/l) 8.6 8.8 7.3 7.8
22. | Chemical Oxygen Demand, (mg/l) 2.0 3.5 1.5 4.5
23. | BODs, (mgh) 0.42 0.78 0.75 0.91
Note : Sample — 1 : Upstream Dam site Sample — 2 : Downstream, Bhimad
Sample — 3 :Upstream, Bhimad Sample — 4 : Seti-Madi Confluence

4.2  Biological Environment

The existing terrestrial and aquatic ecosystems in the project area have been discussed in this
section. '

4.2.1 Vegetation

The physiography of the project area comprises the Mahabharat range and Midland covering
entirely the tropical flora. Hills less than 1,000 m run along west ANER P
to east with different patches of vegetation composition at both
sides of the Seti River. Vegetation is prominent at the lower [%
altitudes. In general, moisture is retained much on north and |
west facing slopes and south and east faces remain drier due to
longer exposure to the sun. Except for shrubs and cultivated
areas at the hill tops in both sides of the river show virgin and
undisturbed vegetation in its steep and inaccessible slopes |
particularly between the dam site to Geruwatar at the Seti |

gorge.

There are no remarkable changes in the vegetation and its composition on both sides of the river.
The vegetation is more or less the same. However, the left bank is comparatively disturbed due
to recent encroachments of forest land for farming by the rural people along the river in Betini,
Seti Bhagar and Belbot. The forest is very sparse from Geruwater along the right bank up to
Bhimad, while forest is conserved up to Jhakkas on the left bank.

The right river bank has a higher biodiversity value than the left bank due to the presence of
threatened plants such as wild varieties of banana (Ensete glaucum) and Screw pine (Pandanus
nepalensis). These species are also occasionally found on the steep slopes of the left bank too.

There is no difference in the vegetation composition of the forest in the project area along the Seti
River. The proposed area is a part of the Central Nepalese Biogeographic Region (Dobremez,
1976). However, the area, from altitudinal consideration, is a part of the Upper Tropical Eco-
Zone (300 to 1000 m), have forests vegetation characteristics of the Lower Tropical Eco-Zone
(70 to 300 m) in the deeply entrenched river gorge of the Seti river. The Sal Forest, a component
of the Upper Tropical Eco-Zone is well developed in the higher elevations of the Seti gorge
(above 100 m from the valley floor), whereas in the river bottom and on the gorge flanks
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Mixed Open Forest with patches of Khair (4cacia carechu) forests are present which have
characteristics of the Lower Tropical Eco-Zone. Three types of vegetation can be described
based on small forest patches seen at different aspects of the hills on both sides of the river.

4.2.1.1 Forest Types
The following types of forest were recorded in the project area:

Hill Sal Forest .

Shorea robusta (Hill Sal) is the dominant species, which is normally observed above EL.400 m.
The associates of this forest are Schima wallichii (Chilaune), Lagerstroemia parviflora
(Botdhyero), Bauhinia vahlii (Bhorla) and Desmodium oojeinense (Sadan) etc.

Mixed Open Forest

‘This forest type is spread along the river belt. Representative species are different depending
upon the aspect of the hill. Terminalia alata (Saj), Mallotus philippensis (Sindhure), Albizia
chinensis, Albizia lebbeck, Sapium insigne (Khirro), Bamboo spp., Lagerstroemia parviflora
(Botdhyero), Bauhinia vahlii (Bhorla) and Desmodium oojeinense (sadan) are commonly found
in this forest area. Other associates are Murraya koenigii, Leea macrophylla and Dioscorea
bulbifera.

Khair/Sisso Forest

Acacia catechu (Khair) is the representative species of this forest area. It is mostly found justat
the side of the rich alluvial deposits along the Seti River. The associate species of this forest is
Bombax ceiba (Simal), Dalbergia sisoo (Sis00), Sapium insigne (Khirro), Murraya koenigii and
so on. The Khair forest is threatened due to fewer seedlings in the area as well as due to high
usage. Dalbergia sisoo (Sisoo) is mostly planted associated with wild Khair.

4.2.1.2 Forest Management

The forests in Nepal are divided into five forests: National Forest (Protection Forest), Community
Forest, Leasehold Forest, Rel igious Forest and Provate Forest. Out of this, three National Forest,
Community Forest and Private Forest exist in the project area.

The area, distribution and responsibility for Forest Management are illustrated in Tables 4.8 (a)
and 4.8(b). The area of community forest is increasing with nine affected forest with a total area
of 88.8 ha. About 5.3 ha of Private Forest is affected at Full Supply Level 0f415 m. In addition
it is to be noted that most of the reservoir area, area affected by the construction works and
access road to the project site consists of National Forest.
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Table 4.8 (a) Forest Area Affected at FSL 415 m in the Reservoir Area

SN Types of forest Area (ha)
1 | National Forest (Protection Forest) 259.84
2 | Community Forest 88.77
3 [ Private Forest 5.29

Total 353.89

Source: Supplemental EIA Survey, JICA Study Team, 2006

Table 4.8 (b) Forest Area in the Project Facility Site

SN Management Types Areas (ha)
1| National Forest (Protection Forest) 51.91
2 | Community Forest 16.79
3 | Private Forest 0.0
Total 68.7

Source: Supplemental EIA Survey, JICA Study Team, 2006

Tanahu district has a total forest land of 62,654 ha. Out of it, 20,292 ha of forest are transferred to
320 Community Forest User Groups by 2004. A total of 31,313 households with a population of
182,504 are directly involved in the community forest management. The profiles of Community
Forests affected in the project area are presented in Table 4.8 (c)

There are nine Community Forests in the Project area. Among seven forests will be affected by
inundation due to the formation of the reservoir.

Table 4.8 (¢) Profiles of Community Forests At Reservoir Site

b

|

toe -l

= &3

[

S.N Name of Total User HHs Total area Location
) Community forest and Population CF (ha) .
1. Sisneri Tapu CF 96 (294) 8.75 Bhimad VDC
2. Banchare Danda CF 86 (457) 18.78 Chhnag VDC
3. Sangu Pokhara CF 24 (154) 20.3 Chhang VDC
4. Bhadaure Danda CF 110 (848) 83.5 Rising Ranipokhari VDC
5. Ghumaune Danda CF 59 (269) 53.95 Risisng Ranipokhari VDC, Ward 9
6. Shidhabatasan CF 125 104 Jamune VDC, Ward 6
7. Bansghari CF 218 (1488) 63.75 ::3’? Ranipokhari VDC, Ward 1
8. Bajar Thumki CF 95 (859) 80 Kot Durbar VDC, ward 7
9. Salbas CF 248 (1626) 65.5 Kahun Shivapur VDC, Ward 1
Total 498.53

Source: District Forest Office Tanahu (2006)

Similarly, private forests are also found in the project site. The planted Sisso (Dalbergia siso0)
and Khair (Acacia catechu) forests were observed along the Seti River between Bhimad and

Banderkuna in the upper reservoir area. Details of the private forests are presented below:
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§ . . .
7 Table 4.9 Private Forests in the Reservoir Area
¥
( SN Location Name of owner Tree species ‘?l:ae;
%
¥ Chhang (left bank of Seti) . . . .
3 1. Thandiphant Shiva Kumar Hirachan Sisso 0.50
Chhang (Left bank of Seti) south . . )
q 2 of Bhimad Bridge Bhim Bahdur Lalchan SIS%O 0.50+|
¥ 3 Bhimad (Right bank of Seti) | Janajyoti Higher secondary Sisso and Khair 4.50
Khanaltar School
‘? 4 Chhang (Left bank Seti River) NI . Sisso and Khair 0.25
E below Chhang Patan
Bhimad (Right bank of Seti) . .
5. below Khanaltar Resting place (temple) Sisso 0.25
6. ;)\;';r;tan Khola (Right bank of Land belong to government | Sal Chilaune 0.50
i 7 Rising Patan (Right bank»ofS.etl) -Land belong to government | Sisso / Khair 0.50
3 Lower terrace :
2 B 8. Jhakas (Left bank of Seti) Land belong to government | Sisso / Khair 0.50
/ . 9. Jalbire Land belong to government | Sal /Chilaune 1.00
10. | Bandarkuna Land belong to government | Khair 0.25
Upstream Dam (Left bank of Bamboo "
11. Seti) K.B. Gurung (75 clumps) 3.15
Total 11.9

Source: Field survey, 2006

4.2.1.3 Ethnobotany

An ethnobotanical survey revealed that the Magars who reside in the local community in the
: project area have rich indigenous knowledge of wild plants. They utilize the plants for various
i putposes such as medicine, food, timber, fermentation material, fish poisoning etc. A total of
101 plants of ethno-botanical value were recorded, out of them 58 plants have been recorded for
their medicinal values, 29 plants of food value, 17 plants are used as timber, 9 plants are
preferred fodder, 7 plants are used to brew local wine, 5 plants are preferred by the local people
to make farming implements, 4 plants are used in religious ceremonies, 4 plants are recorded as
fiber yielding, 3 plants used as fish poisoning, and 2 plants each used for fencing and roof
thatching .

Upper Seti Storage HEP 4-20



Existing Environmental Conditions Environmental Impact Assessment
o
Ie]
70 ©
R
o
60 - z
" v =
L)
e 50 jmm .
= e £
a ute o
B 0 pm £
N '« : ~ Q@
[ ) - - o
o N p 8 3 Euw o)
e : o _g > = o < =
=1 ) iy - = . I~
=z 20 [ = s s 2 3 2 - ~
| A ° £ 3 2 o o o
o) YA © E = 2 a- £ L..E_
10 = .1:- e LL i cn PN 5 S o
: I:l: 2 < o T LH o
B =l - =
0 W . —

Use categories

Figure 4.4 Number of Plants with Different Use Values Recorded in Project Area

4.2.1.4 Conservation Status of Plants

Out of total record of 209 wild plant species in the project area 3 plant species fall under the
Nepal Government Conservation Categories, 6 (including 4 orchids) under CITES and 6 plant
species are under [IUCN conservation categories. The Plant species found inside the project area
which are listed under different conservation categories are presented below:

Table 4.10 Plants of Project Sites under Different Conservation Categories

- Status
SN Plant Species CITES TUCN
1 Acacia catechu (L.f) Willd. T
2 Alstonia scholaris (L.) R. Br. R
3 Dioscorea deltoidea Wall. Ex Grises 11 T
4 Oroxylum indicum (L.) Kurz. \4
5 Rauvolfia serpentina (L.) Benth. 11 E
6 Shorea robusta Gaertn. E

Note:
CITES = Convention on International Trade in Endangered Species of Wild Fauna and Flora which defines

Appendix 1, 11 & 111 as follows:

1 Appendix I shall include all species threatened with extinction which are or may be affected by the
trade. Trade in specimens of species must be subject to particularly strict regulation in order not to
endanger further their survival and must only be authorized in exceptional circumstances.

1 Appendix 1] shall include (a) all species which although not necessarily now threatened with extinction
may become so unless trade in specimens of such species in subject to strict regulation in order to
avoid utilization incompatible with their survival and (b) other species which much be subject to
regulation in order that trade in specimens of certain species refereed to in sub-paragraph (a) of this
paragraph may brought under effective control.

e/ Appendix 11l shall include all species which any party identifies as being subject to regulation with in
its jurisdiction for the purpose of preventing or restricting exploitation, and as needing the cooperation
of other parties in the control of trade.
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{UCN  Definition:
Endangered (E) — Taxa in danger of extinction and whose survival is unlikely if casual factors continue

operating.

Vulnerable (V) — Taxa believed likely to move in to the endangered category in near future if the
casual factors continue operating.

Rare (R} — Taxa with small world population thar are not at present endangered or vulnerable, but are
at risk.

Intermediate (I} — Taxa known to be endangered or vulnerable or rare but there is not enough
information to say which of three categories is appropriate.

Insufficiently Known (K} — Taxa that are suspected but not definitely known to belong to any of the
above categories, because of lack of information.

4.2.1.5 Plant Biodiversity

Due to the difficult access and complex geography, the forests on the steep slopes along the Seti
River are disturbed to a very small extent and the rich biodiversity is maintained, especially, in
the lower reservoir area. Floristic exploration in the project area reveals 209 wild flowering plant
species. The present survey enumerated highest number of herbs (69 spp.) followed by trees (62
spp.), shrubs (53 spp.) and climbers (25 spp.). The detailed lists of the wild flowering plants
found in the Seti river gorge between Damauli and Bhimad are presented in Appendix D, Table
1.

4.2.2 Wildlife

The Upper Seti Storage Hydroelectric Project area lies in the Middle Mountain physiographic
region of the country. The smaller patches of forests in the project area do not support diverse
species of wild life. However, 27 species of wildlife, 62 species of avi fauna were reported in
the project area during the field survey period. The distribution of wildlife species is not uniform
in the project area because wildlife species are influenced by different factors such as proximity
to human settlements, habitat degradation and topographical features.

Generally, the dense forest, shrubby land provides favorable habitats for many wildlife species
which use the natural forest floor for their habitat. The wildlife reported or seen from the project
area are as follows:

4.2.2.1 Mammals

Altogether 27 species of mammals were reported from the project area during the field survey.
All the reported species are common in the Middle Mountain physiographic region of the
country. The reported species are Rhesus monkey (Macaca mullatta), Common Langur
(Presbytes entellus), Malsapro (Marten flavigulla), Jackal (Canis aureus), Leopard (Panthera
paradus), Ghoral (Nemorhaedus goral), Ban biralo (Felis chaus), Fyauro (Vulpes bengalensis),
Flying Squirrel (Petaurista petaurista), Squirrel (Funalbus sp.), Hare (Lepus nigricolis), Banel
(Sus scrofa) and Dumsi (Hystrix indica). The natural forest habitat in the reservoir area hardly
favors wildlife like ghoral. However, during the questionnaire survey the local old pegﬁe

confirmed the presence of ghoral in the project area. The local people confirmed frequent e§‘f§ %
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wild animals which provide the evidences for the existence of this species around the project
area. The list of mammals found in the project area is given in Appendix D.

The mixed hardwood forest in the dam and reservoir area provides a suitable habitat for local
wild animals. According to local information Rhesus monkey, Common longur and Dumsi are
responsible for raiding crops. Besides crop damage and the loss of domestic animal is also
occasionally reported in the project area.

4.2.2.2 Birds

The diversity of birds in Nepal is high and the country has more than 860 species. Mixed
hardwood forest, bamboo grooves, field and structure associated with village, Khola, streams and
cliffs provide suitable habitats for a number of bird species. Some 62 bird species helonging to 14
orders and 34 families are recoded in the Project area. However, the bird species found in project
area were common and widely distributed in midhill through out Nepal. Cuckoos (Cuculus spp),
Jungle crow (Corvus macrorhychos), Gray Crowned Pigmy Woodpecker (Dendrocopos
canicapillus) and Kalij Pheasants (Lophura leucomelana) are the prominent bird species reported
from the area. The presence of Jungle Crow (Corvus macrorhynchos) and Red Billed Blue
Magpie (Urocissa erythrorhyncha) was observed during the field visit.

Out of recorded species, Vulture (Gyps sp.) is categorized into “Globally Threatened” and Spot
Billed Ducks (4nas poecilorhyncha) and in Appendix I and Eurasian Golden Oriole (Oriolus
oriolus) in Appendix II of CITES. The list of Birds found in the project area is listed in Appendix
D.

4.2.2.3 Reptiles and Amphibians

Distribution of reptiles in midland Nepal is rather limited (Majpuria, 1981). Reptiles prefer to
live in shady areas where leaves, litter and rotten logs are found. A total of 17 reptiles and
amphibian species are reported in the project area and all are found in the lower reservoir area.
The local people reported the presence of Rat snake (Ptyas mucosus), Green Pit Viper
(Trimeresurus graminus), and Garden lizard (Calotes versicolor). The other reptiles found in the
area are common lizard (Hemidactylus flavirides) and Monitor lizard (Varanus monitor). The
presence of Frog (Rana cyanophlyctus) and Toad (Bufo melanostictus) were also noted in ditches
and pools at the intake site.

4.2.2.4 Rare Endangered and Threatened Species

Due to the destruction of natural habitats and over harvesting, some animals have become rare
and endangered in Nepal. In response to this, the Government of Nepal has signed the CITES
convention, banning the trade on listed species and has promulgated a list of protected species. In
addition, GON has ratified and implemented the Biodiversity Convention. The fauna of Nepal is
particularly rich and include more than 141 species of mammals, 860 birds, 150 reptiles and
amphibians (Shrestha, 1994).

Panthera pardus, Presbytes entelus and Nemorhaedus goral have been enlisted under CITES
Appendix I while Macaca mulata, Felis chaus in CITES Appendix Il and Vulpes bengalensis,
Martin flavigula, and Canis aerus in CITES Appendix II1I. All these species are listed as
susceptible (S) categories of NRDB status. Four mammal species having national and
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international significance are found in the project area. Although listed by international
organizations some of these species are relatively common in Nepal. For example the Rhesus
monkey and Common langur are widespread in Nepal as well as in project area.

4.2.2.5 Biodiversity

After reviewing the Biodiversity Profile of Nepal (DNPWC, 1996) the following conclusions can
be drawn that there is very little detailed scientific data on the Biodiversity of Nepal. The
biodiversity of the project area is less disturbed, primarily due to the low population density. The
blodiversity of this region does not appear to be unique and the species are commonly found in
other parts of the country.

4.2.3 Fish and Aquatic Life

Volume 2 of the EIA report provides the detailed report on fisheries and aquatic baseline
conditions.

The Setiriver is one of the major tributaries of the Gandaki River System, which is both snow
fed and rain fed. The gradient of the river varies considerably from section to section and
differences in river morphology affect fish habitat, distribution pattern and diversity. As a
consequence, a series of run, riffle and pools have been developed along the Seti course. The
population status of different fish species in the Seti river throughout the year is not clearly
known. However, based on field observation and sampling torrent minnows and copper mashers
are the most common species in the Seti river.

Further field work and investigations conducted by the JICA Study Team have revealed more
species, different impacts and degrees. The July and October 2006 sampling conducted by the
JICA Study Team reported that approximately 23 species are found in the Seti River.

i

The description of the fish habitat and its species, spawning area are given below:
4.2.3.1 Fish Fauna

i) Description of Aquatic Habitat

During the EIA study the spawning and aquatic habitats of the fauna were explored and the
findings have been tabulated below.

Upper Seti Storage HEP 4-24




Existing Environmental Conditions

Environmental Impact Assessment

Table-4.11 Summary of Aquatic Habitats

| powerhouse

and pebbles.
Rearing site is noted
approximately 3 km
downstream of Seti
Madi confluence

River Section Impact Habitat Major Spawning Species Occurrence Remarks
Zonation Type Areas
Seti river app Indirect Run, riffle Seti river at left Snow trout, copper mahseer, Major habitat in upper
2 km upstream | Impact and deep to bank mahseer and rewa species. Fry | reaches
of Bhimad Zone shallow pool and fingerlings of Buduna was
bazaar areas observed at both the banks
Bhimad to Direct Run and riffle | 1 km stretch of Seti | Copper mahseer, mahseer and Major habitat and
Bandarkuna Impact habitat Khola from Jhakas minor carps species. Fry and spawning area in
(Reservoir Zone dominated by | to Geruwatar. Jidi fingerlings of torrent minnows | reservoir stretch
area) Pool and Phendi Khola was observed at right bank
Bandarkuna to | Direct Run and riffle | Pocket of spawning | Torrent minnows and copper Low to moderate
Dam Impact habitat area in Seti near mahseer habitat for spawning
site(Dule) Zone dominated by | Likindi confluence and rearing
Pool area, Likindi and
Limna Kholas
Dule to Madi Direct 75% pool 3 spawning and 4 Copper mahseer, mahseer, Moderate habitat
Seti Impact habitat and rearing sites in Seti | minor carps and catfishes are
Confluence Zone 25 % run and | river. the major species. Fry and
riffle fingerlings of Buduna and
torrent minnows were observed
about 400 meter downstream
of dam
Pratap Indirect Riffle and Rearing site is found | High species diversity (12 sp.) | Madi Khola is major
approximately | Impact runs (40%) at left bank in 1x400 | Mahseer; Copper mahseer, spawning and rearing
4 km Zone dominated m just below the minor carps, torrent minnows ground for migratory
downstream of by pools Seti Madi and Stonerollers are the species. This stretch
the (60%) confluence. 6 commercially important species | of river Has high
powerhouse spawning sites are noted in this stretch of river. potential in terms of
noted. species diversity,
spawning area and
great importance for
the income generation
(fishing).
Approximately | Indirect Riffle, runs | River section is Moderate species diversity. Fry | This section of river is
5 km Impact and pools wide and covers of torrent minnows and stone moderate potential in
downstream of | Zone with gravels sand roller was noted terms of species

diversity, spawning
area and importance
for the income
generation (fishing)

Source: Field Survey, 2003

ii)

Spawning Grounds

The Seti river and its tributaries provide suitable habitats for both resident and migratory species.
The major spawning sites identified in the project area are as follows:
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Table-4.12 Major Spawning sites in the Project Area

| SNo Khola Stretch Spawning and Rearing Suitable for the Species T
Ground
Bhimad to app. 2 km Seti river at left bank Snow trout, copper mahseer, mahseer & stone
1 upstream area roller
Bhimad to dam site 1 km stretch of Seti Khola Copper mahseer, mahseer and minor carps &
2 e from Jhakas to Geruwatar. torrent minnows
Jidi and Phendi Khola . Seti
near Likindi confluence area,
Likindi and Limna Kholas
Dam to Seti 3 spawning and 4 rearing Copper mahseer, mahseer, minor carps and
3 Confluence sites in Seti river. catfishes are the major species.
Madi Seti confluence to | Rearing site is found at left High species diversity (12 sp.) Mahseer, Copper
4 approximately 2 km bank in 1x400 m just below mahseer, minor carps, torrent minnows and
the Seti Madi confluence. 6 Stonerollers are the commercially important
downstream . . . -
spawning sites are noted. species noted in this stretch of river.
Madi Seti confluence to | Proposed powerhouse Torrent minnows, loach, spiny eel and
5 approximately 3 km stoneroller
downstream
iif) Species Occurrence/Distribution Pattern and Diversity

Fishes of the Himalayan water are biologically diverse. The Seti River along the project area
provides a suitable habitat for copper mahseer, mahseer minor carps, and torrent minnows and
stone rollers. Fish sampling at 8 different locations along the Seti River, previous studies and
local information collected in the field reveal the presence of 36 species of fish .

A total of 471 fish of 19 different species were collected during the present survey (Apri1 2003).
Torrent minnows contribute about 35% of the total catch. The composition of Copper Mahseer
and Mahseer throughout Seti River are 25.26% and 13.8 % respectively. Stoneroller and Baghi
contributes 12.31 % and 5.73 % of the total catch (Table-4.13).

Table 4..13 Fish Species Composition

S.N ) No. Fish No. Fisl_l
o. Scientific Name English Name | Local Name Flaught Caught in Total %
in July October

1. Anguilla bengalensis Torrent catfish | Raj Bam
2. Amblyceps mangois Fresh water Eel | Bidur 1 1 0.56
3. Barilius barila Minor carp Faketa 22 8 28 15.00
4. Barilius bendilisis Minor carp Faketa 13 13 7.30
S. Barilius barna Minor carp Pate Faketa
6. Bagarius bagarius Gaint Catfish Gounch
7. Botia almorhae Loach Baghi 1 2 3 1.68
8. Chagunius chagunio Carp Gadeni 5 5 10 5,61
9. Channa stritus Murrels Hile
10. | Channa punctatus Murrels Hile 1 1 0.56
11. | Channagachua Murrels Hile 2 2 1.12
12. | Crossocheilus latius Stone roller Lohare
13. | Garra annandalei Stone rolier Lohari, 3 3

Buduna
14. | Garra goytia Stone roller Buduna 2 11 13
15. | Ghptothorax trilineatus Catfish Kavre I 1
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Source Field Survey 0ctober 2006 Supplementa/ EIA Survey, 2006 JICA Study Team
¥ observed onIy ‘ ‘ ‘ e ; , .

The pr1n01pal groups of ﬁshes of the Set1 nver are

Carps— Snow 1:rout (Sch zzothorax plagzostomus ) long nose trout (Schzzothorazchthys progastus)‘ :

Copper Mahseer (Neolzsochezlus hexagonolepis) and Mahseer (Tor putitora and Tor tor), mirior.’

carps (Labeo dero & Labeo angara) and Sucker head (Garra golyla & Garra annandalz)

Fresh water Eel (Anguzlla bengalenszs)

Loaches Stone loach (Nemachezlus botza & Nemachezlus beavam)

Torrent Minnows - (Barzlzus' barzla B. bendeleszs &B barna)

Catfishes Torrent catﬁsh (Glyptothorx sp ) r1ver catﬁsh ( Bagarzus bagarzus)

P

Barbs - (Puntzus conchonzus) - |
It is found that d1ver31ty of ﬁsh progresswely increases doWnstream Nlne spe01es were recorded
at the upstream’ section whereas 12 species were recorded downstream (Table 4.13. Torrent
minnow is the dominant species of the Seti river in the dry season sample in terms of number
Copper mahseer; mahseer, spiny eel and stonerollers are the other dominant s spe01es of Set1 Rlver :
The species diversity i is high in the wet season compared to dry season. The local people reported
the presence of 36 spe01es of fish in wet season. Gounch, Sahar, Katle, Jalkapoor, Raja bam;
Thed, Gardi, Titae and Kabre are the common species.. According to the field study out of 36

spe01es of fish that are found { in the Seti R.IVCI‘ will be affected due to the project construction.
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'8 Nr R h " No. Flsh .
t;‘ Scientific Name English Name- | Local Name | Caught Caught in’| 'T(ital
o . ) = ) . in July _.October
wi. .16, .| Glyptothorax telchitta ... .| Catfish. ;. 4:.. . | Kotle ... 14... ‘ S 14t
. 17. .| Glypothorax cavia , | Catfish. Kataga 1
.i18.. | Glyptosternum blythii |.Catfish - | Tilkabre - o
19. | Labeo dero o Minor.earp . . | Gardi 224
on | ‘ a0 | GardiThed/ g,
20. ‘ Labeo angra .| Minor carp o f.vHandey ‘ 3
21. | Mastacembelus armalhus | 'Spiny eel U Bam 5 80"
_22.. | Mystus aor T "‘;Tanger ; : .56
53, | Neolissocheilus Copper . .,Katle 130 23 597 |
| hexagonolepis .. . . . | Mahseer - " N s s s
_24 _| Noemacheilus pupicola__- .| Stone loach Gadela__ 28 1:49. .
T Noemacheilus rupicola var Stone loach . | Ga dela { 5. 112
| inglish . . Y AR L . it
26. | Noemacheilus botia_ Stone loach. Gadela En Lt
" Noeniacheilus bevani™* | Stoneé loach ™| "Gadeld ™ PR e T o
- 28. | Pseudocheneis sulcautus Catfish ‘ ‘Katanga, S2 27 a2
- ‘ ‘ ‘ Kabre ) o e . L
| Puntius conchonius Barbs Karange 1 3. 4 - 224
* 30, | Clupisoma garua - ,Jalkapoor 1 2" 3 168
31. | Semiplotus semiplotus . & o ... | Khurpe i i o
.-32. | Schizothorax plagioustomus_| Snow trout Buche Asala, i L ¢
33. Scluzathormchthysprogastus Snow trout - i:;:he S u S -
‘k 34, Schlzothoraxncharsomt Snow-trout Asala % | Lo o1 i 1 © 0561 s
* . 385. | Tor Putitora (Ham) Golden Mahseer | Pahelo Sahar |~ . 10 1. A 61T
.36, TorTor(Ham) Mahseer Sahar. L o _ ‘ LT
Total 100 8 178 oo

B
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Out of 36 species recorded or reported from the Seti river 6 were long distance migrants, 7 were
midrange migrants and 23 were residents in habit

4.2.3.2 Aquatic Invertebrates

Aquatic invertebrates are the most important resources which are the links in the production
process of the aquatic ecosystem because they include both the primary consumers and:’
camivorous. They form the matured food source of several fishes. The overall aquatic production
in moderate or fast flowing water takes place in the river bottom. Samplings revealed the
presence of 35 species of Phytoplanktons like Cyanophyceae, Cholorophyceae and
Bacillariophyceae. Similarly, 13 species of zooplan.ktons of 3 different groups are found in the
Seti river, the major groups of zooplankton recorded from the project area are consisted of
Rotifers, Cladocera and Copepoda. The aquatic invertebrates including phytoplanktons,
zooplanktons and aquatic found in the Seti river none have been classified as rare or endangered

species.

Nine species of blue green algae were recorded from the downstream part of Seti River
Chaetophora inclassata, Cladophora glomerata, Oedogonium sp. and Ulethris sp. are the
dominant species of algae recorded from Seti River. The other species are Spirogyra,
Stigeoclonium, Compsopogon, Audounilla and Genicularia elegans. Among the recorded species
Ephemeroptera sp, Canis sp., Hydropsyche, Nemoura sp. Tanypus is common.

Even though the fish species are not important from the conservation point of view, some of
them are valuable for the economic activities of the local fishermen. The economic importance

of the fish species is given in Table 4.14.

Table 4.14 Economic Value of the Fish Species of the Project Area

S.N Scientific Name English Name Local Name Economic importance

1. Anguilla bengalensis Torrent catfish Raj Bam Oily fish 1,1, 3

2. Amblyceps mangois Fresh water Eel Bidur LL

3. Barilius barila Minor carp Faketa .M

4. Barilius bendilisis Minor carp Faketa .M

5. Barilius barna Minor carp Pate Faketa .M

6. Bagarius bagarius Gaint Catfish Gounch LL

7. Botia almorhae Loach Baghi 1,L

8. Chagunius chagunio Carp Gadeni 1M, 2,3

9. Channa stratus Murrels Hile 1,L

10. Channa punctatus Murrels Hile 1,L

11. Channa gachua Murrels Hile I,L

12. Crossocheilus latius Stone roller Lohare 1M

13. Garra annandalei Stone roller Lohari, Buduna 1,M

14. Garra goytla Stone roller Buduna I,M

15. Glyptothorax trilineatus  Catfish Kavre .M

16. Ghyptothorax telchitia Catfish Kotle .M

17. Ghypothorax cavia Catfish Kataga LM

18. Glyptosternum blythii Catfish Tilkabre LLL

19. Labeo dero Minor carp Gardi ILH

20. Labeo angra Minor carp Gardi,Thed/Hande .M

21. Mastacembelus Spiny eel Bam : LM
armathus

22. Mystus aor - Tanger 1,H
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S.N Scientific Name English Name Local Name Economic importance

23. Neolissocheilus Copper Mahseer Katle I,H
hexagonolepis

24 Noemacheilus rupicola  Stone loach Gadela 1,L

25. Noemacheilus rupicola  Stone loach Gadela I,L
var inglish

26. Noemacheilus botia Stone loach Gadela 1.L

27. Noemacheilus bevani Stone loach Gadela 1,L

28. Pseudocheneis Catfish Katanga, Kabre .M
sulcautus

29. Puntius conchonius Barbs Karange 1M

30. Clupisoma garua - Jalkapoor 1,H

31. Semiplotus semiplotus - Khurpe 1,H

32. Schizothorax Snow trout Buche Asala LH
plagioustomus

33. Schizothorax Snow trout Asala 1,H
richarsonii

34. Schizothoraichthys Snow trout Chuhhe Asala I,H
progastus

35. Tor Putitora (Ham) Golden Mahseer Pahelo Sahar 1LH,2,3

36. Tor Tor (Ham) Mahseer Sahar 1,H,2,3

Source:

H = High food value M = Medium food value

Note: 1= Food Value: L = Low food value
2 = Medicine 3 = Aguarium

4.3 Socio-economic and Cultural Environment

The socio-economic and cultural baseline profile of Tanahu district and the project affected
VDCs and Municipality has been prepared by using the secondary information published by the
various offices of Tanahu district, and other Government Publications such as the publication
made by Central Bureau of Statistics. Similarly, the baseline condition of the project affected
families has been prepared using the sampled questionnaire and the information collected from
affected people and communities.

This sub-section has been classified in three parts. Section 4.3.1 discusses the baseline condition
of Tanahu district, Section 4.3.2 documents the baseline condition of the project affected VDCs
and Municipalities and Section 4.3.3 explains the baseline situation of Project Affected Families.

4.3.1 Tanahu District

4.3.1.1 Demographic Characteristics

According to 2001 Census, the total population of Tanahu District is estimated to be 315,237,
which accounts for 1.36% of the total population in the country and 11.3% of the Western Hill.
The average household size of the district is 5.01 that are slightly lower than the national average
figure of 5.44. The total household number of Tanahu is 62,898. The population density of the
district is reported to be one of the highest among the hill district (204 persons/km?), which is
significantly higher than the average density of the Western Hills (152 persons/km?) and national
average density (157 persons/kmz). The demographic status of Tanahu District is shown in the
Table 4.15.
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Table 4.15: Population Status of the Tanahu District

1991 Census 2001 Census Av. Family | Growth Rate Density
Female | Male Total Female | Male Total Size (1951-2001) | (Person/Km?)
140,761 | 127,312 | 268,073 | 168,449 | 146,788 | 315,237 5.01 1.8 } 204

Source: CBS, Population Census, 2001 (National Report): CBS/UNFPA June 2002

4.3.1.1 Caste/Ethnicity

Tanahu District is dominated by ethnic groups such as Magar (27%) and Gurung (13%), Newar
(8%), Dalits (14%), Chhetri/ Thakuri (14%) and Brahmin (13%). A small number of other
indigenous groups such as Kumal (2.2), Dairai (1.2%), Barahmu (0.4%), Dura (0.3%), Jirel
(0.1%), etc have been residing in Tanahu district. Table 4.16 shows the distribution of population
by caste/ethnic.

Table 4.16 Ethnic/Caste Group of Population in Tanahu District

Caste/Ethnicity | Magar | Brahmin | Gurung | Chhetri/ | Dalits Newar | Kumal | Darai Tamang Muslim—’
Thakuri
Number 84332 41497 | 39418 44800 45160 | 25145 | 6915 3747 3216 3229
% 26.75 13.16 2.50 14.21 14.33 7.98 2.19 1.19 1.02 1.02
Caste/Ethnicity | Sanny | Raj Dura Jirel Brahmw/ | Sonar | Maraw | Gharti/ | Others | Total
asi Baramu adi Bhujel
Number
2097 439 781 26 1398 | 2022 555 7523 2702 | 315237
%
’ 0.66 0.14 0.25 0.08 0.44 0.64 0.18 2.39 0.86 | 100.0

Source: Population Census: Caste/Ethnicity by Districts, CBS

Regarding languages spoken by the people of Tanahu, Nepali language dominates the other
languages (63%) followed by Magar (16%), Gurung (10%), Newari (5%) and Rai/Kirat (2%).

The Hindu religion by far dominates the other religious group (91%) followed by Buddhist (7%),
Muslim (1.7%) and Christian (0.2%). The other religious groups are represented by few tens of
households only.

4.3.2 Education

Seventy percent population of Tanahu district above 6 years of age is reported to be literate. The
male population has a higher literacy rate (79%) compared to females (56%)). The literacy level of
the district is higher compared to the national average literacy rate (60.2%), male literacy (71.6%)
and female literacy (48.9%). However, among the literate population, the majority has obtained
only primary level education (43.6%) and lower secondary level education (20.2%). Only about
5% population has obtained education above the certificate level, according to CBS 2001
Population Census (Table 4.17). '
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Table 4.17: Level of Education of the Literate Population in Tanahu District

gz | 23| 3%¢%% GRS Ro | Do ro POz | O 2y 5
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]: 17.651 | 72,450 | 33.639 17.394 12.480 | 5,743 2424 | 665 | 504 | 3.148 | 166,098
% 10.6 43.6 20.2 10.5 75 3.5 1.5 04 | 03 1.9 100

Source: CBS, Population Census, 2001.

Tanahu district has 425 primary level schools, 59 lower secondary level schools, 96 secondary
level schools and 12 higher secondary level schools. In addition, there are 7 campuses in this
district. The details of the educational facilities in Tanahu District are shown in Table 4.18. 10%
of the total schools are privately owned and 90% public owned. Altogether 90,278 students are
enrolled at different levels out of which 48% students are females. The percentage of the female
teachers is 22. The teacher student ratio is 1:33.

Table 4.18 : Educational Facilities in Tanahu District

evel Primary Level Lower Secondary | Higher Total
School Type =Y, I | Total Secondary Secondary
Number of Government 218 179 397 54 75 8 534
Number of Private 20 8 28 5 21 4 58
Total Number 238 187 425 59 96 12 592
Boy Enrollment 33187 9573 3613 254 46627
Girls Enrollment 32595 7957 2927 172 43651
Number of Male Teacher 1401 342 308 NA 2051
Number of Female Teacher 598 51 18 NA 667
Teacher/Student Ratio 1:35 1:58 1:30 NA 1:33

Source: District Education Office, Tanahu, 2006.

The Gross Enrollment Ratio (GER) and Net Enrollment Ratio (NER) of the students at different
levels of schools are shown in Table 4.19. It reveals that the enrollment ratio is quite encouraging
at the primary level of schools but declines rapidly when the students have to be get enrolled at
the higher levels. In spite of relatively high enrollment ratio at the primary school level, the
average completion ratio remains at only 26.7%. It indicates that a number of enrolled students
drop out of the primary schools or fail in examinations.

Table 4.19: Gross and Net Enrollment Ratio of the Students in Tanahu District

Enrollment ratio at Gross Enrollment Ratio (%) Net Enrollment Ratio (%)
different Level (%) Male Female Male Female
Primary 1204 118.50 91.0 90.4
Lower Secondary 95.2 80.8 54.9 45.9
Secondary 61.8 51.6 325 29.2

Source: District Health Profile, Tanahu, 2004/05; District Health Qffice
4.3.3 Health

The district has 2 hospitals with 15 beds each, one Primary Health Center with 3 beds, 13 health
posts, and 31 sub-health posts (Table 4.20). However, health services within the district are still

Upper Seti Storage HEP 4-31 ESSD

s

keoead

Souen

1 o=mm 3




|

Bicumd iorimt

Existing Environmental Conditions Environmental Impact Assessment

very poor due to inadequate number of health personnel available at the health centres.

Table 4.20: Health-related Institutions in Tanahu District

[ Institution Type Number Remarks
Hospitals 2 Bandipur and Damauli { 15 beds each)
Primary Health Centre 1 Bhimad ( 3 beds)
Health Posts 13 Located at 13 VDCs
Sub-health Posts 31 Located at 31 VDCs
Primary Health Care/Out Reach Clinic 143
Expanded Program. On Immunization Clinics and 215
Others
Measles Campaign Posts 436

Source: District Health Profile, 2061/62.

The ratio of doctor, nurse, Health Assistant (HA)/Community Maternity Assistant (CMA),
Mother Child Health Worker (MCHW), Primary Care Health Volunteer (PCHV )and TBA to the
population is 1:56686, 1:12146, 1:4929, 1:10,921, 1:804, and 1:1818 respectively. Table 4.21).

Table 4.21: Ratio of Population Served by Health Professionals

Indicator Doctor/ Nurse/ Population HA/CMA/ MCHW/ PCHV/ TBA/
Population p Population Population Population Population
w Ratio 1:56,686 1:12,146 1: 4,929 1:10,971 1: 804 1: 1,818
Source: District Health Office, 2006
,J "Among the common diseases prevalent in the district are skin diseases followed by Acute

~Respiratory Infection (ARI), pyrexia of Unknown Origin (PUO) and diarrhea. A significant
) - number of patients also suffer from diseases such as intestinal worms (6.2%), gastritis (6.1%),
l fall injury /fracture (3.8%), Chronic Obstructive Pulmonary Diseases (COPD) (3.7%), ear
infection (3.1%) and abdominal pain (2.7%). The details of the main diseases prevailing in
Tanahau district are shown in Table 4.22.

Table 4.22: Common Diseases in Tanahu Districts

[72] T >
o 8
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. o > -] o B g o g o 2. l®) = 3 8‘
. Diseases z = S g ?;‘ 5 g = 25 3 g 5 2
r 2 ® o = Z ° = 5 5
g 3 =

= Number of
. 22515 13932 11407 10009 8106 7911 4938 4880 4039 3336

. Patients

o % 17.3 10.7 8.8 7.7 6.2 6.1 3.8 3.7 .31 2.7

Source: District Health Office, 2006

- 4.3.4 Water Supply and Sanitation

According to DDC, about 74% of the population of the district has access to piped drinking water
- - facility, while almost 20% populations rely on wells, springs, spouts, river springs etc (Table
4.23). Approximately, 4% of people also practice rain-water-harvesting.

e
i
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Table 4.23 Population Using Drinking Water Sources

Drinking Water Sources Percent (%)
Pipe 74
Well 20
Rain Water 4
Other 2

Source: District Development Committee, 2006,

The sanitation condition of the district is generally poor as only about 31% of the population use
toilets. The household percentage of toilet user in the rural area is lower (20%) while it exceed to
80% in the urban centers like Damauli, and Bandipur. 34% of the households use pits for solid
waste disposal and 50% population are aware of hygienic food. Lack of landfill site in the
Damauli Bazaar and use of riverbanks as urban waste disposal have created many issues related
to sanitation of the district. The storm drainage system is also not sufficient in all the urban
centers of the district.

4.3.5 Energy Use

According to the DDC record, only about one third of the population has electricity.
Approximately, 71% of the total electricity supply is distributed from the central grid of Nepal
Electricity Authority NEA), while 16% is by the individual Bio-Gas plant, 8% from micro-hydro
power and 6% from the solar system. Nearly 66% of households use fuel wood and 16% use
kerosene for cooking, 10% use LP gas while 8% use animal dung.

4.3.6 Economic Activities

According to the 2001 Census, almost 64% of the population of Tanahu district (10 years and
above) is economically active which is similar to the national average of economically active
population. Among the economically active population, the percentage of female is greater (34%)
compared to male (30%). Table 4.24 shows the details of economically active population above
10 years of age.

Table 4.24. Economically Active and Inactive Population in Tanahu District (/0 Years and above age).

Economically Active Economically Inactive
Male Female Sub-total Male Female Sub-total
Number | 70,171 | 80,006 150,177 36,360 48,561 84,921
% 29.9 34.0 63.9 15.5 20.6 36.1

Source: CBS, 2001.

The economically active population is engaged in different occupation like farming (67%) that
includes both skilled and unskilled agricultural, forestry and fishery. The second, third and fourth
highest category of occupations are elementary occupation (10%), craft trade workers (9%) and
service holders (8%), respectively.
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Table 4.25:Occupation of the Economically Active Population (10 years of age and above)
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E Number 323 3,567 1,979 | 2,233 11,33 93,552 12,233 1,029 13,242 128 139,618
g % 1 0.23 2.55 1.42 1.60 8.12 67.01 8.76 0.74 9.48 0.09 100.0

Source: Population Census, CBS 2001.

Only 1% of the households of Tanahu district (449 households) are landless while 99% (53773
households) own certain land. Almost 50% of the landowners hold less than 0.5 ha ofland, 30%

households own land between 0.5-<1.0 ha, 12% between 1-<2 ha and 1.1% between 2.0-<3.0ha.
" ‘ Only 0.2% of the households own 3-<4 ha of land. The average land holding size is 0.54 ha and
the number of parcel is 2.9. The land holding size and parcel size varies greatly among the large

and small holders indicating larger size among the large holders (Table 4.26).

Table 4.26: Landholders and Landholding Size

Landholding Size Family No. % Av. Land area/ HH Av. Number of Parcel
<0.1Ha 3,693 6.9 0.05 1.4
20.1-<0.2 Ha 6,005 11.2 0.14 - 1.7
; 0.2-<0.5 Ha 20,467 38.1 0.33 2.5
i 0.5-<1.0 Ha 16,152 ° 30.0 0.68 34
1.0-<2.0 Ha 6,765 12.5 1.31 43
2.0-<3.0Ha 587 1.1 2.2] 6.1
3.0-<4.0Ha 104 0.2 3.36 6.0
5 Total 53,773 100 0.54 2.9
J Source: Agricultural Census, 200] C8S

The district produces all types of cereals such as paddy, maize, wheat, millet, barley etc and cash
crops such as sugarcane, tobacco, ginger, cardamom, vegetables and fruits. The area, production
E and yield of major crops grown in the district are shown in Table 27.

Upper Seti Storage HEP 4-34 ESSD



Existing Environmental Conditions

Environmental Impact Assessment

Table 4.2F  Area, Yield (Metric ton/ha) ,Production(Metric ton) of Major Crops in Tanahu
District (2004/05)
Crops Area (Ha) Yield (Million Production
ton/Ha) ( Million ton)
Cereals Main Paddy 13,400 3.1 41,891
Maize 21,960 2.6 57,096
Wheat 2,300 1.55 3,956
Barley 10 0.75 7.5
Buckwheat 175 0.90 158
Millet 6,550 1.23 8,089
Potato 700 8.12 6,188
Cash Crop | Sugarcane 36 10.22 620
Tobacco 7 0.88 6
Ginger 450 9.775 4,399
Cardamom 4 0.75 3
Spices Haledo 90 5.3 474
Garlic 140 4.37 612
Chilli 75 2.99 224
Oilseed 524 0.88 462
Pulses/Beans ) 3,768 0.83 3,141
Vegetables | Summer 1004 8.203 8236
Winter . 1715 8.205 14070
Off Season 206 8.176 1668
Fruits Citrus 1462 5.618 8214
Winter 105 7.410 778
Tropical 1164 6.87 7998
Others Coffee 40 1.25 11
Sericulture 15 0,20 2.96
Fish 7 2.286 16
Beehives 1313 (no.) 3.74/kg/hive 4.910
Source: District Agriculture Profile ( 2061/062); District Agriculiure Office, Tanahu Falgun 2062,

Despite a variety of crop production with a reasonably a good yield rate, the district is reported to
be a food deficit district, according to the District Agriculture Office, Tanahu. According to its
estimate, the district faces an annual deficit of approximately to 1,000 metric tons of cereals
when considering the edible production of the district (Table 4.28).

Table 4.28: Food Balance Situation of Tanahu District (in metric ton)

Total Production Total Edible Requirement of the Balance/Deficit
of Production* District***
Cereals* *
139,130 69,973 70,928 955

Source: District Agriculture Profile (2061/062).

Note: * Includes total production of six major cereals namely paddy, wheat, maize, millet, buckwheat and

barley.

**Estimated based on the requirement of seeds, storage loss, processing loss etc.

*%* Lstimated based on 2001 Population, i.e. 315,237 and per capita/year cereal requirement of 225 grams.

As elsewhere in other parts of rural Nepal, livestock rearing is an integrated part of the rural
livelihood system of the Tanahu district. The district has 0.455 million of livestock and 0.317
million poultry. The number of buffalos, goats and ducks have increasing trend while the size of
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cattle, sheep, horses and chickens are decreasing (Table 4.29).

e |

Table 4.29: Total Number of Livestock in Tanahu District

, F.Y:2003/04 F.Y: 2004/05
E Livestock Type b id T Local Total | Hybrid | Local Total Change%
E Cattle 496 | 96406 | 96902 560 95725 96285 -0.64
i Buffalos 10319 | 90088 | 100407 | 9868 | 91432 101300 0.89
Goats 9444 | 206265 | 215709 | 9605 | 207980 217585 0.87
Sheep 390 7| 3848 4238 341 3814 4255 11.96
Pig 3556 | 32431 | 35987 | 3741 32163 35904 023
Horse 0 298 298 0 165 165 _44.63
Total Animals | 24205 | 429336 | 453541 | 24115 | 431279 455494 0.43
Hen/Cocks 59280 | 260546 | 319826 | 53720 | 261197 314917 9.8
Duck 532 | 2036 2568 546 2056 2602 132
Total Birds 59812 | 262582 | 322394 | 54266 | 263253 317519 151

Y Source: District Livestock Office, Tanahu 2006

As Table 4.30 indicates, the district produces livestock products such as milk, meat, egg, wool
etc equivalent to NRs 842 million annually. It is estimated that approximately 5% of the total
products are exported to other districts and 95% are sold within the district.

i

Table 4.30: Annual Production of Livestock Products (2004/05)

-Jg - Description Unit Production Per Unit Rate Total Vajue (000,Rs)

y Milk Cow Metric .Ton 5336 15/kg 80,040

i Buffalo Metric .Ton 16532 20/kg 330,640

Goat Metric .Ton 666 ’ 200/kg 133,200

sheep Metric .Ton 14 200/kg 2,800

Meat Chicken Metric .Ton 203 130/kg 26,390

B Buffalo Metric .Ton 2248 100/kg 224,800

' Pork Metric .Ton 176 90/kg 15,840
Wool-Sheep Kg 1492 150/kg 224

Egg-Hen/Duck ,000 No. 7031 4/no 28,124

Total 842,058

Source: District Livestock Office, Tanahu 2006

There are 930 different types of industries in Tanahu district. Among the total running industries
- 65% are production oriented, 28% service oriented, 5% agriculture livestock related and
o remaining related to energy, mines and tourism. More than 6,000 people are reported to be
employed in these industries (Table 4.31).
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Table 4.31: Type and Number Industries in Tanahu Districts

PiType Number Running Closed Employee
Production Oriented 653 472 181 2849
Service oriented 204 204 0 2769
Agriculture and Livestock 57 37 20 581
Mine Industry 4 3 1 30
Energy oriented 9 9 - 149
Tourism Industries 3 3 - 54
Total 930 728 202 6432

Source: District Profile of Tanahu District, DDC, Tanahu, 2001.
According to UNDP (2004), the average per capita income of the district is estimated to be 218
US$ (NRs 16,071), which is lower than that of 220 US $ (NRs 16,203 ) of the western Hills and
US$ 240 (NRs 17,722) of Nepal. Table 4.32 shows that more than half of the households fall far
below the average per capita income.

Table 4.32: Households in Different Income Category (NRs/HH/YT) , 2001

Income Upto 5.001- 10,001 | 20,0001- | 30,001- | 40,001- | Above Total
Range 5,000 10,000 | -20,000 | 30,000 | 40,000 | 50,000 | 50,000
No. of 17,966 4,510 4,388 5,945 2,729 2,119 4,653 42,810
Households
% 42.0 105 114 13.9 6.4 49 10.9 100

Source: District Profile of Tanahu District, DDC, Tanahu, 200!

4.3.7 Cultural, Aesthetic and Archeological Value

The Tanahu district has a number of historical, cultural and religious places described in Table

4.33.
Table 4.33: Cultural and Religious Places in Tanahu District
Place Features
Devghat Religious place of Hindu Community, Mela (gathering ) at 1st of Magh
Chhabdi Barahi Famous temple of Chhabdi goddess, Daily pray by religious people
Dhorbarahi Famous temple of Barahi goddess, daily pray by religious people
Meditated place of Vyaas a writer of religious holy book Bedh, Situated at the confluence of two
Vyas Cave

holy river Seti and Madi

Thanithan Mai Temple

Bunch of followers will serve to goddess for the sake long life

Birth Place of Bhanu
Bhakta

Home of Nepali great poet Bhanu Bhakta Acharya kept in its natural condition

Tanahusur Durbar

Capital city of Tanahu state. Sen empire

Ghanshi Kuwa

Water pond by poor farmer (Ghansi), an inspire person to Bhanubhakta acharya

Siddha cave (bandipur)

A Cave where about 1000 peoples can reside

Siddha cave (Bhimad)

A Cave have six floors but can visit on five floor only

Bandipur

Naturally beautiful place where northern himalayan ranges can clearly observe, Temples like
Bhagbati, Khadkadevi Mai also remains.

Chinkeshworikota

Temple of Chinkeshwori Mai. Place from where trekking route can develop

Bandipur

Place for Gurung and Newar community. Famous in Nepali folk dance Kauda and others

Dhorphirdi, Phirphire,
Raipur

Route for developing village tourism, Rich in Folk Music and Songs (Dohari geet. Panche Baja.
Chuttala etc),Some beautiful places like Rajasthalkot, Milinium cave, RaipurKot etc

Source: District Profile of Tanahu District, DDC, Tanahu. 2001
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4.4.1 Affected VDCs/Municipality

The Upper Seti Storage Hydroelectric Project will affect eight VDCs and one Municipality,
namely Bhimad, Chhang, Majkot, Rising Ranipokhari, Kotdurbar, Jamune, Kahun Shivapur,
Pokharibhanjyang VDCs and Vyas Municipality of Tanahu district. This section describes the
socio-economic situation of these affected VDCs and Municipality.

4.4.1.1 Demographic Characteristics

Eight VDCs and one Municipality accounts for 24 percent of the total land area and 26 percent of
the total population of Tanahu district. According to 2001 Census, the number of -total
households and population of these area are estimated to be 16,152 and 80,884. The average
family size of these area is 5.0, almost similar to the district average. The ratio of male female
population is 1:1.13. The average population density of the project site is 215, which is higher
than the district and national average. '

The population density varies significantly in the eight VDCs and Municipality. Vyas
Municipality, for instance has the highest population density (409 persons/km?) while Kahun
Shivapur VDC has the lowest population density (92 person/km®). The population of the project
site has been increasing by 3.2% per annum. The population of the affected VDCs and
Municipality was 61433 in 1991 to 80,884 in 2001 according to the district profile of Tanahu.
The growth rate varies distinctly among the different VDCs and Municipality. Vyas Municipality
has the highest population growth rate (6.1% /annum) while the population has been decreased in
some of the VDCs such as Pokhari Bhanjyang (0.81%/annum). Better access of roads, services,

economic opportunities and security are reported to be the key factors for the higher population
growth rate and density (Table 4.34). The major settlements and market center are Vyas
Municipality and Bhimad VDC.

Table 4.34: Household and Population of the Project Affected VDC/Municipality (2001)

. . Population

VDC/Municipality Population (Ngmber) Ho(lflf_?s]ds Area ( Km?) D:ssul?gz) GrO\{\thh Rate (

Male |Female| Total ki 1991-2001)
Bhimad 2895 3250 6145 1382 23.8 258 3.8
Chhang 2859 3478 6337 1318 34.48 104 0.62
Majhkot 3683 4238 7921 1378 5041 157 3.2
Rising Ranipokhari 1930 | 2247 4177 740 29.76 140 4.0
Kotdurbar 2850 3496 6346 | 975 25.86 245 1.41
Jamune 4438 5127 9565 . 1929 27.85 343 1.5
Kahun Shivapur 4031 4035 8066 1087 87.45 92 3.09
Pokhari Bhanjyang 1902 2180 4082 832 28.14 145 -0.81
Vyas Municipality 13449 | 14796 | 28245 6511 69.01 409 6.1
Total 38037 | 42847 | 80884 16152 376.76 215 3.2

Source: District Profile of Tanahu District, 2001.

Regarding the caste and ethnic composition, Magar, the indigenous ethnic crroup isths
population in these areas, which represents 36 percent of the total popula % SN
Brahmin (14%), Dalit (12%), Chhetri (8%) and Newar (6%) and others. :Eiig €

composition of population is shown in Table 4.35
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Table 4.35 population by Caste/ Ethnic Group in the Project VDCs/ Municipality

v.D.C Magar (Brahmin|Gurung | Chhetri| Newar | KDS |Thakuri| Kumal | Darai | Muslim |Others | Total
Bhimad 1231 1357 59 155 999 797 48 254 0 92 1153 | 6145
Chhang 2379 424 556 324 921 1177 73 297 0 7 179 | 6337
Majhkot 4400 | 591 494 11 305 | 1005 | 581 293 0 0 241 7921
Rising | 1055 | ss1 | 471 | 128 | 898 | 233 | o 0 0 0 |1 a7
Ranipokhari
K otdurbar 5058 44 0 260 162 551 0 0 0 0 271 | 6346
Jamune 2866 1365 133 1400 1529 | 1594 146 27 0 | 21 484 | 9565
Kahun
6064 63 9 33 11 927 884 0 0 0 75
Shivapur 7 7 8066
khari .

Pokhar 1724 | 737 | 104 | 273 | 8 |80 ] 60 | 7 | 30 | o | 289
Bhanjyang 4082
Vyas

. 3896 | 5922 2081 | 3523 | 2716 | 2728 470 619 | 2939 472 | 2879
Municipality 28245

Total (No) | 29343 | 11054 { 3907 | 6107 | 7549 | 9862 | 2262 | 1497 | 2969 | 592 | 5742 |80834

% 36.3 13.7 4.8 7.6 9.3 12.2 2.8 1.8 3.7 0.7 7.1 100

Source: Population Census, 2001.

A large majority of the population of the project area are Hindus (91.1%) followed by Buddhists
(7.8%), Muslims (0.7%), and Christians (0.1%). People that follow Hindu and Buddhist religions
reside in the entire project VDCs and Municipality whereas the population following Islam is
concentrated in Vyas Municipality. The Christians are concentrated mainly in three VDCs;
Pokhari Bhanjyang, Bhimad and Ranipokhari and Vyas Municipality.

4.4.1.2 Education

There are 151 primary schools, 20 lower secondary schools, 35 secondary schools, 2 higher
secondary schools under the supervision of 6 Resource Centers in the affected area. There are 3
campuses in the affected area. Ninety percent of these educational institutions are public and 10
percent are private, which is similar to the overall district status (Table 4.36).

Table 4.36: Access to Different Types of Schools in the Affected VDCs/Municipality

Government Managed Private Managed
Number
Sﬁgﬁﬁmcicﬁﬂge/ Primary | LLS | SS Primary | LSS | SS of
P HSS | Total | Campus HSS [ Total | Total
-V | - | I-VIID | =X [-V | I-III | I-VIIT | I-X Schools

Nirmal MA Bi./
Vyaas Municipality
Keshabtar, MA Bi./
Pokhari Bhanjyang
Sahidganga Ma. Bi/| .,
iKKahun Shivapur,

131 7 4 81 0 32 3 5 6 1 5 1 18 50
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7 Sringa Ma.Bi/
% t=} - 7 7 ?
B Kotdurbar Rising | 13| 7 | 2 | S0 ]2 0 Jojo 0 jojo o 27
Min Ma B, 14| 14 4 P o | 37 o o | o 1 1 ) ; -

Jamune, Chhang,.

Janjyoti Uchha Ma " - - nn
Bi./Bhimad 151 9 2 3 1 30 0 1 0 0 2 0 3 33
Total &2 | 57 18 |27 1 185 3 6 6 2 8 1 23 208

Source: DEO, Tanahu, 2006

The literacy status of the affected VDCs is shown in Table 4.37, which reveals that 61 percent of
the total population of the area is literate. The female literacy rate is significantly lower compared
to the male literacy rate. According to the Census 2001, the average literacy rate of Vyas

Municipality is estimated to be more than 75 percent.

i

Table 4.37:  Literacy Status of Affected VDCs

—

» Literacy rate Adult Literacy (15+yrs)
Affected VDCs/
- Municipality Male (%) | Female (%) | Total (%) | Male (%) |Female(%)| Total (%)
Bhimad 39.8 3025 70.06 43.6 30.98 74.58
Chhang 40.98 25.98 66.96 40.57 2322 63.79
Rising Ranipokhari 39.92 2557 65.49 44.56 24.14 68.7
Kotdurbar 38.36 2149 59.85 40.89 1555 | 5643
Jamune 38.02 27.29 6531 41.93 2.6 64.53
Majhkot 37.52 211 59.63 3924 18.64 57.88
3 - | Pokhari 34.43 23.59 58.01 36.68 23.05 59.73
Bhanjyang
Kahun Shivapur 27.44 2423 51.72 2237 19.26 41.63
Average 37.1 24.08 61.18 38.93 20.82 59.76

Source: DEQ, Tanahu, 2006

. As Table 4.38 indicates about 84 percent of the population has access to primary schools within 1
km distance. In the case of Kahun Shivapur VDC, only half of the population can have access to

primary schools within 1 km distance.
Table 4.38 : Distance to Nearby Primary School
i Affected VDCs/ Within 1km (%) Moi; ::aznl;nlg/r:)less
; Bhimad 70.59 29.41
o Chhang 96.3 3.7
- Majhkot 7838 21.62
Rising Ranipokhari 89.47 10.53
- Kotdurbar 97.14 2.86
= Jamune 93.75 6.25
g Kahun Shivapur 50 30
- Pokhari Bhanjyang 94.74 526
Average Project VDCs 83.46 15.36

Source: DEO, Tanahu, 2006
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Eighty eight percent of the children at school age are enrolled at the primary level 5-9 years in the
affected VDCs and Municipality. This is still lower compared to the district average NER (96%).
In some of the VDCs such as Bhimad, the NER at primary level is found to be the poorest (48%)

while that of Vyas Municipality is 113% (Table 4.39)

Table 4.39: Net Enrollment Ratio (NER) of Primary Level in the Affected VDCs/

Municipality
NER at Primary Level (5-9years)
L in 2005

Affected VDCs/Municipality Male Female Total

(%) (%) (%)
Bhimad 46 51 48
Chhang 94 82 88
Majhkot 88 80 84
Rising Ranipokhari 88 97 93
Kotdurbar 99 107 103
Jamune 82 91 87
Kahun Shivapur 101 88 94
Pokhari Bhanjyang 96 105 - 100
Vyas Municipality 113 114 113
Average Project VDCs/ Municipality 95 81 . 88
District Average 95 96 96

Source: DEQ, Tanahu 2006.

4.4.1.3 Health

The project site has a 15 bed hospital located at Damauli of Vyas Municipality, one Primary
Health Centre with 3 beds facility at Bhimad, one health post located at Tharpu, Chhang VDC
and 6 Sub-health posts located in 6 VDCs. Table 4.40 shows the health related institutions and

facilities available in the project affected VDCs and Municipality.

Table 4.40: Health Related Institutions and Facilities in the Project VDCs/ Municipality

Institution Type Location in Affected Physical Facilities
P VDCs/Municipality Y
. . Land Area 10-6-2 ropani, 14 rooms,
Hospital Damauli, Vyas M. -10 Electricity, Telephione, Toilet. Water Supply available
Primary Health Bhimad-1 Land Area 10-15-3 ropani, 24 rooms, Electricity,
Center Telephone, Toilet. Water Supply available
Land Area 5-0-0 ropani, 7 rooms, Electricity,
Health Post _Chhang-1, Tharpu Water Supply available
Jamune-4 Land Area 5-0-0 ropani, 1 room, Water Supply available
Kahun Shivapur ( Suke-4) | 4 rooms, Water Supply available
Sub-Health Post Kotdur?a:—4 . 1 room, Water Supply available
Pokhari Bhanjyang-7 3 rooms
Rani Pokhari 2 rooms,
Majhkot 5 rooms,
Source: District Health Office, Tanahu, 2006.
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Most of the health related indicators of the affected VDCs and Municipality are not available.
However, the assessment of the malnutrition level by Poverty Mapping Project DDC (2001)
reveals that almost one quarter of the affected VDC population has a low malnutrition level. The
malnutrition level varies significantly among the affected VDCs and 85 percent population of
Ranipokhari VDC has low malnutrition level while 99 percent population of Chhang VDCs does
not have malnutrition problems (Table 4.41).

Table 4.41: Malnutrition Level at Affected VDC

Malnutrition Level (%)

dffected VDCs Severe Moderate  Low one

Bhimad 4.98 55.25 20.97 18.8
Chhang 0 0.63 0 99.37
Majhkot 8.97 40.34 33.1 17.6
Rising Ranipokhari 1.24 . 12.32 84.97 1.46
K otdurbar ‘ 1.28 6.41 10.51 81.8
Jamune 0 438 0.73 94.9
[Kahun Shivapur 8.15 62.46 26.77 2.62
[Pokhari Bhanjyang 2.1 17.76 7.16 72.99
Average Project Site 3.34 24.94 23.02 48.70
District Average 3.92 35.88 20.08 40.12

Source: Poverty Mapping Report, Tanahu, DDC 2001
4.4.1.4 Water Supply and Sanitation

Only about 52 percent of the population in the affected VDCs is reported to use piped water,
whereas over 70 percent use piped water in the district level. Although almost 80 percent of the
population is fetching drinking water within one hour distance, a significant number of the
population (15%) spend more than 5 hours a day to fetch drinking water. A large number of such
a population is reported in Majhkot VDC (29%) and Kahun Shivapur VDC (27%). Accessibility
of water supply in the affected VDCs and Municipality is shown in Table 4.42.

Table 4.42 : Accessibility of Water Supply in the Affected VDCs

Access to safe % of HHs reporting drinking water accessibility in different hours

Affected VDCs drinking water

(% of HHs < IHrs 1-<3 Hrs 3-5Hrs >5Hrs
Bhimad 67.95 65.33 1.51 14.13 15.04
Chhang 38.24 85.37 0.95 0 13.69
Majhkot 28.16 " 55.69 14.57 0.52 2922
Rising Ranipokhari 88.65 96.81 1.62 0 1.57
Kotdurbar 31.63 86.41 : 1.15 0 12.43
Jamune 37.5 98.75 1.04 0 0.12
Kahun Shivapur 46.67 69.85 3.54 0 26.62
Pokhari Bhanjyang 78.61 77.46 4.78 0.9 16.87
Average 52.18 79.46 3.64 1.94 14.96

Source: Poverty Mapping Report, Tanahu, DDC, 2001.
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Springs are the major sources of water supply in the affected VDCs since the accessibility is not
so easy. Table 4.43 presents some of the major sources being utilized for drinking water located
in the affected VDCs and Municipality. Besides these sources, it is reported that 11 medium level
drinking water schemes have been proposed by the district assembly to serve the affected VDCs
and Municipality except for Bhimad, Chhang, Pokhari Bhanjyang VDCs some of which are
under construction and the other are about to be completed.

Table 4.43: Soujpces of Drinking Water being used and Impacted by the Project

Beneficiary
Affected VDCs/Municipality, Ward Source Type Source Name Location Household
(HH)
Chhang VDC Ward 4, Chokre Pond/Pokhari Chokre Pokhari Just below Chokre | 39
village
Chhang VDC Ward 3, Fulbari Ghaderi | Pond/Pokhari Chokre Chokre 20
Pipe water Pipale Pipale 15
Chhang VDC Ward 7, Jhakash Fulbari | Pipe water Chitung Khola Jhakash-Fulbari 23
Rising Rani Pokhari VDC Ward 9, | Spring /Mulpani Kumalpani Rising Patan 50
Rising Patan Spring Mulpani Amalapani Rising Patan 50
Spring /Mulpani Dulegaunda Rising Patan 40
Spring /Mulpani Dhunge Pandhero Rising Patan 200
Spring /Mulpani Tarebhir Rising Patan 70
Rising Rani Pokhari VDC Ward 9, | Stream Bokse Chhahra Sanutari 16
Rising Patan — Kharkhare
Kotdurbar V D C Ward 1, Maidan | Spring /Mulpani Risini Khola Ward-3 35
Swanra
Kahun Shivapur VDC Ward 3, Bakle Kuwa Bakle Kuwa Bansbot 4
Kuwa Sarki Kuwa Kahun 50
Pipe Water Kheradi Kahun Basti 20
Kuwa Gidha Ranibari Gidha 5
Vyas Municipality Ward 7, Beni Patan | Spring /Mulpani Linde Dhara Near School 25
Water Tank Dharakholsi Asaguri 45
Asagurikholsi
Pipe Water Dharakholsi Asaguri Puchhar 1

Source: Supplemental EI4 Survey, JICA, 2006.

Unavailability of safe drinking water to 48 percent of the population and lack of toilet facilities
to 77 percent of the population indicates the poor sanitation condition of the project affected
VDCs. In 5 VDCs (62%), the access of toilets is limited to less than 15 percent households.
Further, almost 36 percent households have no access of hospital within 3 km distance (Table

4.44),
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Table 4.44: Sanitation Condition of the Project VDCs

( %of HH not Access 10 Sanitation Service
) access to
Affected VDCs D::}I:ng %HH Not access to latrine %HH n@titl}ll?;n;li:ospnal
Water
Bhimad 32.05 58.96 35.29
Chhang 61.76 85.25 37.04
Majhkot 71.84 91.45 62.16
Rising Ranipokhari . 11.35 88.05 47.37
Kotdurbar 68.37 92.05 22.86
| Jamune 62.5 37.25 9.38
Kahu Shivapur 53.33 73.96 25
Pokhari Bhanjyang 21.39 50.0 47.37
Average Project VDCs 47.82 77.12 35.81
District total/Average 43 .47 73.04 29.25

Source: Poverty Mapping Report, 2001,DDC, Tanahu.

4.4.1.5 Electricity and Transportation

Only about 13.3 percent of the population in the project VDCs has access to electricity services.
The remaining households use kerosene for lighting. Among the 8 VDCs, larger population of
Bhimad and Jamune are using electricity facility (42 and 3 8%), while none of the households in
the Kahun Shivapur have access to electricity services (Table 4.45) . Fuel wood is the main
source for cooking for the large majority of the households in the project VDCs except in a few
urban and semi-urban areas such as Vyas Municipality, Bhimad where the well-off households
and businessmen use LP gas and kerosene.

‘Table 4.45: Percentage of Population Served with Electricity

Affected Pokhari Rani . Kahun .
VDCs Bhanjyang | Pokhari Jamune | Majhkot Shivapur Kotdurbar | Bhimad | Chhang | Total
% of . . .

6.0 0.5 37.5 7.2 - 0 0.4 417 134 13.3
Pop.

Source: Periodic District Plan (2058/59-2063/064); DDC Tanahu

The assessment of accessibility of other services in the project area reveals that 53 percent of the
affected households have access to a motorable road within 2 km, 39 percent population within 4
km and 8 percent within 6 km. Similarly, 39 percent of the population has access to the major
trail within 0.5 km distance (Table 4.46).
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Table 4.46: Motorable Road Accessibility

Motorable road accessibility (%) . .
More than 2 km| More than 4 Major trail
Affected VDCs o accessibility
Within 2km and less than |km and less tan within 0.5 km (%)
4km 6km

Bhimad 47.06 47.06 5.88 82.35
Chhang 66.67 33.33 0 33.33
Majhkot 51.35 40.54 8.11 2.7
Rising Ranipokhari 57.89 42.11 0 63.16
Kotdurbar 25.71 71.43 2.86 54.29
Jamune 95.31 4.69 0 48.44
Kahun Shivapur 10 40 45 30
Pokhari Bhanjyang 68.42 31.58 0 0
Average 52.8 38.8 773 | 39.28

Source: Poverty Mapping Report, 2001, DDC Tanahu,

4.4.1.6 Economic Condition
Sixty-eight percent of the population within 10 years of age and over is economically active,
out of which 64 percent are female (Table 4.47).

Table 4.47: Economically Active Population 10 Years of Age and Over by Village
Development Committee Municipality

g

p

po

e

-4

Affected VDCs/ Economically Active Economically Inactive
Municipality Male Female Total Male Female Total
No. % No. % No. % No. % No. % No. %
Bhimad 1282 | 9 1494 | 60 | 2776 | %P 898 41 | jo00 | 40 | 1808 | 4
Chhang T 1220 62 | 1802 | 8 | 3112 | 66 747 | 38 840 31 | 586 | 34
Majhkot 2073 | 82 | 2767 | 82 | asa0 | %2 452 18 595 18 | joa7 | 18
Rising Ranipokhari | 1383 | 100 | 1842 | 100 | 3226 | 99 0 0% 7 0 7 0
Kotdurbar 1663 | 70 1975 | 7 | 3638 | 63 434 21 543 2 977 2l
Jamune 2270 | 67 | 2483 | € | 4753 | % | nse | 33 | ises | 38 | 264 | 36
Kahun Shivapur 1724 | 62 1798 | 6 | 3502 | 61 70 | 3% | | ¥ | a3 |
Pokhari Bhanjyang | 1101 | 87 | 1617 [ 95 | 2718 | 91 170 13 94 5 263 9
Vyas Municipaliy | 6417 | 63 | 6252 | 55 | 12669 | 59 | 3702 | 37 | s1s7 | 45 | 8858 | 41
Total 19133 | 69 | 22120 | 67 laiasa | 68 | seoo | 31 | 10957 | 33 | 19563 | 32
% 314 36.4 67.8 14.2 18.0 322

Source: CBS, 2001

Agriculture combined by livestock remains to be the main occupation for the majority of the
population in the affected VDCs. The assessment of income of households by DDC -(2001),
however reveal that the households derive major portion of their income (86%) from non-
agricultural income. The average income of NRs 24,620 is significantly lower than the average
national income of western hills estimated by NLSS 2004, i.e. NRs 64,447 (Table 4.48).
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. Table 4.48 Share of Agricultural and Non-Agricultural Income in the Project VDCs
Income from Income from Non-
& Agriculture Agricultural
5 Affected VDCs ZLive. Activities. Total Rs
Rs % Rs Y%
& Bhimad 5,315 14.3 31,811 85.7 37,126
K Chhang . 873 1.60 53,761 98.4 54,634
Majhkot 1,838 8.6 19,641 91.4 21,479
™ Rising Ranipokhari 996 6.7 13,852 93.3 14,848
K Kotdurbar 2,353 8.4 25,628 91.6 27,981
Jamune 149 16.4 760 83.6 909
™ Kahun Shivapur 5,793 31.3 12,709 68.7 18,502
8 Pokhari Bhanjyang 10,789 50.2 10,697 49.8 21,486
Average 3,513 14.3 21,107 85.7 24,620
"3 Source: District Profile of Tanahu District, DDC, Tanahu, 2001
4 The poverty mapping of the affected VDCs further reveal that 80-90 percent of the households of
i) the project VDCs are below the poverty line. (Table 4.49).
!
3 . .
Table 4.49: Poverty by Income in the Project VDCs
Poverty by income (NPC Cut off Point) Poverty by income (NPC Cut off Point)
. Rs. 30000/household/year to meet 2256kcal intake Rs. 50000/hh/year of $150/Capita/year
) Affected VDCs|Above Poverty Line (>Rs;  Below Poverty Line  |Above Poverty Line (>Rs|Below Poverty Line
3 ’ 30000) {<30000) 30000) (<30000)
HH % HH % HH % HH %
Bhimad 324 37.53 539 62.43 220 25.48 643 74.48
Chhang 1443 46.63 507 53.37 330 34.74 620 65.26
Majhkot 142 12.24 1018 87.76 106 9.14 1054 90.86
Rising 117 1897 | 500 81.08 60 9.73 557 | 90.33
Ranipokhari
N Kotdurbar 291 37.31 489 62.69 168 21.54 612 78.46
Jamune 7 0.73 953 99.27 7 0.73 953 99.27
Kahun Shivapur 59 9.08 591 90.92 33 5.08 617 94.92
Pokhari 83 1239 | 587 " | 8761 40 597 | 630 | 94.03
- Bhanjyang
_ ;‘t’?] Project 1466 2205 | 5184 77.95 964 145 | 5686 | 855
. District Total 9646 20.72 33174 79.28 4809 10.21 38011 89.79

Source: Poverty Mapping Report, Tanahu, DDC 2001

The food sufficiency status of the project VDCs shown in Table 4.50 which reveals that only 37
percent of the households in the project area have food sufficiency throughout the year.
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Table 4.50: Food Sufficiency Status of Affected VDC

Food Sufficiency
Affected VDCs Total HHs >=12m Sufficiency. <12m Sufficiency -
HH % HH _ %
Bhimad 863 195 22.59 668 77.37
Chhang 950 209 22.00 741 78.00
Majhkot 1160 590 50.86 570 49.14
Rising Ranipokhari 617 303 49.14 314 50.92
Kotdurbar 780 204 26.15 576 73.85
Jamune 960 624 65.00 336 35.00
Kahu Shivapur 650 240 36.92 410 63.08
Pokhari Bhanjyang 670 123 18.36 547 81.64
Total Project VDCs 6650 2488 374 4162 62.6
District Total 42821 13758 32.12 29062 68.57

Source: Poverty Mapping Report, 2001, DDC, Tanahu.

The project affected VDCs have several resource potentials with respect to enhancement of
livelihood if the resources are properly utilized. All the VDCs have been identified as potential
pockets for livestock development. The collaborative forest management practices adopted in
Vyas Municipality, Bhimad and Pokhari Bhanjyang VDCs have been a major source of income
of the local community. Similarly, the VDCs have great potentials for the commercialization of
agricultural crops.

4.4.1.7 Cultural and Historical Places

Vyas cave and Shidha Baba cave in Bhimad VDC are some of the famous and historical and
cultural places located in the affected VDCs. No other culturally important places were recorded
in project affected VDCs and Municipality.

4.4.2 Project Affected Persons/Households

A household survey was conducted by randomly selecting 399 households having land or assets
below FSL of 425 mto collect the socio-economic and cultural situation of affected persons and
households. These households were from the affected VDC and Municipality . (Appendix B-
Household Survey Questionnaire). The households in Jamune VDC were not covered by this
survey since those who have land or assets below 425 m of reservoir FSL were not present during
the household survey. The sample represents about 50 percent households of the area (below
425m reservoir FSL) that are expected to have some types of impacts due to the project activities.
The findings of the survey are analyzed and presented in the respected headings in the following
paragraphs.

4.4.2.1 Demographic Characteristics

Eighty percent of the surveyed households are headed by male members while 19 percent are
headed by female members. The total population of 399 surveyed households is 2839. The
average family size is 7.1, which is significantly higher than the average family size of the project
affected VDCs (5.0) and district average family size (.5.01). 47 percent of the total population is
females (Table 4.51).
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Table 4.51 Population and Family Size of the Sample Households

. Households Population . .
Description Noraber % lee Fernale Total Average Family Size
Male Headed 322 80.7 1237 1107 2344 7.3
Female Headed 77 19.3 248 237 485 6.3
Total 399 100 1485 1344 2839 7.1

Source: Supplemental EIA Survey, JICA Study Team, 2006

The sampled households are divided into 4 major ethnic/caste groups. They are presented in
Table 4.52 which reveals that Magars are the most dominant population (51%), followed by
Brahmins (15.79%), Gurungs (8.52%) and Dalits (8%).

Table 4.52: Ethnic/Caste Division

Ethnicity/Caste Caste Name Frequency %
. . . Brahmin 63 15.79 19.0
Brahmin/Chhetri/Thakuri Chiot B 326
Magar 204 51.13
e . Gurung 34 8.52
Adibasi/Janjatil Newar (Shrestha) 23 576 65.7
Majhi, Bote 17 4.26
Sarki 5 2.26
Dalit Kami 17 4.26 8.0
Damai 6 1.50
Other Sanyasi 13 3.26 33
- Grand Total 399 ) 100 100

Source: Supplemental EI4 Survey, JICA Study Team, 2006

More than half of the surveyed households adopt the joint family system under which 2-3
generations of families live together while 46 percent households are under the nuclear family
system. It is reported that the nuclear system of family structure has increased over the past
years. : -

The ratio of families adopting the joint family system to nuclear family is almost 1:1 among
Dalits, higher between Brahmins/Chhetris and Adibasis/Janjatis. However, the majority of the
Sanyasi (62%) group follows nuclear system of family structure. Similarly, majority and almost
an equal percentage of male and female-headed households are also adopting the joint family
structure (Table 4.53).

Table 4.53: Family Structure of Survey Households

Categories Nuclear Joint Total
Nos. % Nos. % Nos. %

Brahmirn/ Chhetri/ Thakuri 34 44.7 42 55.3 76 100.0

" Adibasi/ Janajati 125 45.0 153 55.0 278 100.0

Dalit 16 50.0 16 50.0 32 100.0
Other (Sanyasi) 8 61.5 5 38.5 13 100.0
Total/ Overall 183 45.9 216 54.1 399 100.0

Male 147 45.7 175 54.3 322 100.0
Female 36 46.8 4] 53.2 77 100.0
Total/ Overall 183 45.9 216 54.1 . 399 100.0 5%

Source: Supplemental EIA Survey. JICA Study Team, 2006.

1 About 60 indigenous tribes of Nepal are defined as Adibasi/Janjati by GoN.
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It was found that almost half of the surveyed households have been residing in the area for more
than two generation before, 24 percent one generation before and 30 percent within the last 30
years. Among those living within the last three decades, a large majority (98 %) migrated from
the same district (Table 4.54). |

Table 4.54: Migration Pattern

Place of Recent Migrants ( for within 30

Two ‘ One Recent years migrants)

Categories Generation Generation | (within 30 | Total Migrated Migrated ‘
> Total
Before Before Years) from the | from other Migrating
Same District | District

No. | % No. | % No. | % No. % No. | % No | % No. %
Brahmin/
Chhetri/
Thakuri 29 382 | 24 316 |23 303 | 76 100 | 23 100 23 100
Adibasi/ '
Janajati 143 | 51.4 | 54 194 | 81 29.1 278 100 | 80 98.8 1 12 | 81 100
Dalit 15 469 | 9 28.1 {8 250 |32 100 | 8 100 8 100
Other
(Sanyasi) 7 53.8 | 6 46.2 13 100 | 4 66.7 |2 333 {6 100
Total/
Overall 187 | 46.9 | 94 23.6 | 118 | 29.6 | 399 100 | 115 | 97.5 3 2.5 118 100
Male 157 488 | 77 239 | 88 27.3 | 322 100 | 86 97.7 |2 23 88 100
Female 30 39.0 | 17 22,1 |30 39.0 |77 100 | 29 96.7 1 33 30 100
Total/
Overall 187 | 46.9 | 94 236 | 118 [ 29.6 | 399 100 | 115 | 97.5 3 2.5 118 100

Source: Supplemental EIA Survey, JICA, 2006

The structure of the age groups of the sample population shown in Table 4.55 reveals that 58
percent of the population under the age group of 16-60 years and can be considered as
economically active. Almost a quarter of the populationis under the age group of 6-15 years and
can be considered as school going population. The population below 5 years of age (11%) and
above 60 years (7%) can be considered as an economically inactive group.

Table 4.55: Age Group of Surveyed Population (in Percent)

Up to 5 Years 6to 15 Years 16 to 60 Years Over 60 Years Total
w3 | 28l=m |32 =|=]l&|m3 || =4
Sex
% 55 |54 [109 [12.4 j11.7 4.1 B1.2 269 [58.1 (3.4 (3.5 (69 2.5 475 |100

Source: Supplemental EIA Survey, JICA Study Team, 2006

The families surveyed follow three religions. The majority of the families (86%) have adopted
the Hindu religion followed by Buddhists (14%) and Christians (0.3%). The followers of the
Buddhist and Christian religion are found only among Adibasis/Janjatis within the sample frame
(Table 4.56).
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Table 4.56: Religion of the Surveyed Families

[ Catecories Hindu Buddhist Christian Total
° No. % No. % No. % No. %
Brahmin/ Chhetri/ Thakuri | 76 100.0 76 19.0
Adibasi/ Janajati 223 80.2 54 194 1 0.4 278 69.7
Dalit 32 100.0 32 8.0
Other (Sanyasi) 13 100.0 13 33
Total/ Overall 344 862 | 54 13.5 1 0.3 399 100.0

Source: Supplemental EIA Survey, JICA Study Team, 2006
4.4.2.2 Education

A large number of the sa.mple population (79%) is reported to be literate. The literacy percentage
of the population is relatively better when compared to the average literacy rate of the project
VDCs (61%) and the district (71%). The literacy rate among male and female members varies to
a great extent. Among different caste/ethnic groups, the literacy rate is higher among the
Brahmin/Chhetri caste (84%) compared to others (Table 4.57).

Table 4.57: theracy Status of Population

11literate Literate Total —!
Categories

Male | Female | Total | Male | Female | Total | Male | Female | Total
Brahmin/ Chhetri/ Thakuri | 10.0 | 23.4 16.0 90.0 | 76.6 84.0 552 {4438 100.0
Adibasi/ Janajati 14.3 | 30.2 21.9 85.7 |69.8 78.1 51.9 481 100.0
. Dalit 14.0 | 35.2 23.7 86.0 | 64.8 76.3 540 | 46.0 100.0
Other (Sanyasi) 133 214 17.2 86.7 | 78.6 82.8 517 | 483 100.0
Total/ Overall 134 | 29.1 20.8 86.6 | 70.9 79.2 527 1473 . ]100.0

Source: Supplemental EIA Survey, JICA Study Team, 2006

Among the literate population 14 percent had not attended any school while 86 percent had
attended schools. The level of education completed by the population is also presented in Table
4.58. The table reveals that 39 percent of the population has completed primary level education,
27 percent have completed lower secondary and secondary level education and 7 percent has
completed above School Leave Certificate (SLC) level education. The percentage of population
that have completed education at the secondary level education and above SLC is found higher
among the Brahmin/Chhetri community compared to the others.

Table 4.58 Distribution of Literate Population by Level of Schooling (% of Population)

. Completed Level (Class) .

Categories

1-5 6-8 9-10& SLC >SLC Total

Brahmin/ Chhetri/ Thakuri 20.1 18.1 41.4 20.4 100.0

Adibasi/ Janajati 424 29.5 23.7 4.5 - 100.0

Dalit 57.1 24.8 16.5 1.5 100.0

Other (Sanyasi) 35.0 32.5 32.5 0.0 100.0

Total/ Overall 38.8 26.9 26.9 7.4 100.0

Source: Supplemental EI4 Survey, JICA Study Team, 2006
Note: School Leave Certificate, SLC
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4.4.2.3 Water Supply and Sanitation

The majority of the households in the survey area (85%) have piped water supply while 14
percent households rely on wells /ponds and one percent on springs (Table 4.59).

Table 4.59: Sources of Drinking Water

Source of Drinking Water

Categories Piped Tap | MUL | Stream/ | Welll Pond Total
River

Brahmin/ Chhetr/ Thakuri 69 [ 908 13 (2126 4 | 53 | 76| 1000

Adibast/ Janajati 231 | 831 | 2 | 07 25 | 162 | 278 ] 100.0

Dalit 24 [ 75.0 31 7 219 | 32 | 1000

Other (Sanyasi) 13 | 100.0 13 100.0

Total/ Overall 337 | 845 | 4 | 10 | 2 | 05 | 56 | 140 [399 | 100.0

Source: Supplemental EIA Survey, JICA Study Team, 2006

Regarding the sanitation condition, 63 percent of the households of the project area have toilets.
It is reported that 82 percent of the toilets are improved types. Among the different categories of
households, the lowest number of households having toilet are reported between Dalit (44%) and
Janjati (57%) while 100 percent of Sanyasi and 86 percent of Brahmin/Chbetri have toilet
facilities. It is also found that female-headed households are found to be more aware regarding
the construction of toilets than the male-headed households, 75 percent female-headed
households have toilets compared to 60 percent of male-headed households (Table 4.60). In
general, access to drinking water service and sanitation of the survey households is found to be in
better condition compared to the average district and VDC situation.

Table 4.60: Households Having Toilet Facility

Catecories HH Having Toilet _Type of Toilet Owned
& Number Percent Pit Improved
Number Percent Number Percent

Brahmin/ Chhetri/ Thakuri 65 85.5 7 10.8 58 89.2
Adibasi/ Janajati 159 57.2 33 20.8 | 126 79.2
Dalit 14 43.8 3 21.4 .11 78.6
Other (Sanyasi 13 100.0 2 154 1] 84.6
Total/ Overall 251 62.9 45 17.9 206 82.1
Male Headed HHs 193 59.9 35 18.1 158 81.9
Female Headed HHs 58 75.3 10 17.2 48 82.8
Total/ Overall 251 62.9 45 17.9 206 82.1

Source: Supplemental EIA Survey, JICA Study Team, 2006

An enquiry with the sampled households regarding other devices of sanitary condition reveal
that 98 percent of the households have provisions of a separate livestock sheds, 12 households
were observed using improved cooking stoves.(Table 4.61).
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¥ Table 4.61: Households Having other Sanitation Devices
- . Has Separate Shed Have Smokeless Stove
& Categories
; No % No %
s Brahmin/ Chhetri/ :
} Thakuri 75 98.7 15 19.7
3 Adibasi/ Janajati 273 98.2 28 10.1
- Dalit 32 100.0 5 15.6
m Other (Sanyasi) 13 100.0 1 7.7
[ Total/ Overall 393 98.5 49 12.3

Source: Supplemental EIA Survey, JICA Study Team, 2006,
m 4.4.2.4 Energy for Lighting and Cooking

60 percent of the sampled households have electricity services while 43 percent use kerosene for
ﬂ% - lighting. Access to electricity is highest among the Sanyasi (100%) and Brahmin/Chhetri (87%)
S communities while 57 percent of Janjati and 59 percent of Dalit are benefiting from electricity for
- lighting purposes. The households use more than one source for lighting (Table 4.62).

Table 4.62: Households Using Various Type of Energy for Lightning (Multiple Responses)
“ ) Kerosene Firewood Electricity Other
L Categories No. % No. % No. % No. %
m Brahmin/ Chhetri/ Thakuri 21 27.6 66 86.8 1 1.3
Adibasi/ Janajati 134 48.2 1 0.4 159 57.2 5 1.8

. Dalit 15 46.9 19 © 594

- Other (Sanyasi) 13 100.0
! Total/ Overall 170 42.6 1 0.3 257 64.4 6 1.5

Source: Supplemental EI4 Survey, JICA Study Team, 2006.

The households use multiple sources of energy for cooking. Five major sources of cooking
energy are used by the Project Affected Families. The large majority (94%) are dependent on
L firewood, followed by bio-gas (27%), LP gas (10%), kerosene (2%) and electricity (1%)
respectively. Brahmin/ Chhetri and Sanyasi are found to be largest user of biogas and LP gas
while only a few Dalits are capable of using biogas and LP gas (Table 4.63).

]

A

Table 4.63: Households Using Various Type of Energy for Cooking (Multiple Responses)

- Categories Kerosene Firewood Bio-Gas LP Gas Electricity

- No. % No. % | No. % No. % No. | %
~ Brahmin/ Chhetri/ Thakuri 72 1 947 | 43 | 56.6 | 11 | 145

Adibasi/ Janajati 5 1.8 261 | 939 | 55 | 19.8 | 22 7.9 3 1.1

- Dalit 3 9.4 30 938 | 2 6.3 2 6.3 1 |31
Other (Sanyasi) 13 100.0 | 7 53.8 3 23.1

Total/ Overall 8 2.0 376 | 942 | 107 | 26.8 | 38 9.5 4 110

= Source: Supplemental EI4 Survey, JICA Study Team, 2006

The average quantity of firewood consumed by a household in a year is estimated to be 284 Kok
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Adibasis/Janjatis are found to be the uppermost user of firewood i.e. 3055 kg (Table 4.64).

Table 4.64: Average Quantity of Firewood Used & its Value (NRs)

Categories Quantity Used/Yr (Kg) Value Equivalent

Brahmin/ Chhetri/ Thakuri 2046 4369

Adibasi/ Janajati 3055 - 6678

Dalit 2608 5720

Other (Sanyasi) 2825 5649
Total/ Overall 2819 6128

Source: Supplemental EIA Survey, JICA Study Team, 2006

4.4.2.5 Membership of Community Group and Training

Participation in various institutions was also recorded when assessing the quality of life values of
the project affected households. It was found that only about 29 percent of the households were
representing local level organizations such as Community Forest Users’ Groups, Water Users’
Groups, Saving and Credit Groups etc. About 42% of the project affected households reported
that at least one member of the family has obtained income generating trainings. Majority of the

members have obtaining training in masonry (27%), sewing/cutting (21%), knitting basket/rope
(Doko/Namlo) (14%), driving (12%), carpentry (11%), construction (10%), etc. The majority of
the households obtaining these trainings are from Adibasi/Janjati (75%) and male headed
households (86%). The details of the various trainings received by the project affected

households are shown in the Table 4.65.

Table 4.65: Various Trainings Received by Household Members

Other

Mason Carpentry Sewing/ Driving construction | Knitting ISr}?:ework, Total

Categories Cutting tr::nt?: s doko / Making
& namlo and Other

No. | % No. | % No | % No. | % No. | % No. | % No. | % No. | %
Brahmin./Ch
hetri/ Thakuri 1 7.1 6 429 |5 35.7 | 1 7.1 i 7.1 14 100
Adibasi/
Janajati 34 1268 [ 14 11.0 | 26 | 205 | 12 9.4 13 102 {23 181 15 3.9 127 | 100
Dalit 9 474 1 4 21.1 | 1 5.3 2 105 | 1 5.3 2 10.5 | 19 100
Other
(Sanyasi) 3 333 3 333 |1 1.1 {1 11.1 1 11.1 9 100
Total/
Qverall 46 1272 | 19 11.2 1 36 | 21.3 120 11.8 | 16 9.5 24 14.2 | 8 4.7 169 | 100
Male Headed '
HHs 40 | 276 | 17 11.7 [ 24 | 166 | I8 124 | 15 103 |24 16617 4.8 145 | 100
Female
Headed HHs | 6 250 ] 2 8.3 12 1500 |2 8.3 ) 4.2 1 42 |24 100
Total/
Qverall 46 | 272 | 19 11.2 _36 213 | 20 11.8 [ 16 9.5 24 {142 | 8 4.7 169 | 100
Source: Supplemental EI4 Survey, JICA Study Team, 2006.
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4.4.2.6 Economic Condition

The main occupation of the majority of the sampled people is agriculture (56%) followed by
service (15%) and business (13 %.). A significant number of population (16%) are students and
are less engaged in earning activities. Dalits (30%) are engaged in business and wage earning
related activities whereas only 8 percent of Brahmin/Chhetri is engaged in such activities (Table
4.66). Business and wage earning activities are more practiced by the Dalits (30%) than
Brahmin/Chhetri (8%).

Table 4.66: Major Occupation of the Households

Business/Wage/
Agriculture Service Student Others
Total
Z g = Z g = Z g = Z & = Z g =
. E 5 2 E 5 3 = 3 5 E g
Cocgois ' 2 |2 |E |8 |2 |8 |8 |8 |8 |2 |E |2 |2 & |Z
Brahmin/
Chhetri/ 40.7 168.3 532 25.8 6.2 16.9 222 10.5 (214 11.3 5.0 8.5 54.6 1454 100
Thakuri
Adibasi/ 418 788 |59 [250 |23 (144 [153 123 (139 [17.8 |66 [12.6 |53.4 |466 [100
Janajati
Dalit 30.8 (604 44.1 77 1.9 5.1 23.1 189 |21.2 (385 189 (2907 551 449 100
Other : - -
. 176 |63.2 41.7 58.8 53 30.6 3.9 15.8 11.1 17.6 158 1167 [47.2 |52.8 100
(Sanyasi)
Total/ - )
403 74.9 56.4 24.6 3.1 14.7 17.2 14.6 16.0 17.9 73 13.0 (53.7 46.3 100
Overall .

Source: Supplemental EIA Survey, JICA Study Team, 2006

Land and livestock holdings are the basic indicators of well being in the area as elsewhere in
rural Nepal. The entire households own certain portions of land within the project area.
However, only 55% households own the most productive irrigated land (Khet) while 92.2%
households own un-irrigated land (Pakho or Bari land). Similarly, 8% own kharbari, 2.5 percent
private forest and 2 percent orchards. The majority of the khet owners recorded are
Brahmins/Chhetris while only 22 percent of Dalits own khet land. The percentage of female-
headed households owning khet is lower than that of male-headed households (Table 4.67).

Table 4.67: Households Owning Different Type of Land

. _lunH HH

Total. HH | HH Owning HH. Owning Owning Owning HH Owning

Categories Owning Land | Khet Land Bari Land Kharbari Private Orchard
, Forest

No. | % No. | % No. | % No. | % No. | %
Brahmin/ ”
Chhetri/ Thakuri 76 100.0 | 61 803 | 64 84.2 13 [ 171 |4 5.3
Adibasi/ Janajati | 278 | 100.0 | 150 [ 54.0 | 259 | 93.2 16 | 5.8 5 1.8
Dalit 32 100.0 | 7 219 | 32 100.0 |3 9.4
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Other (Sanyasi) | 13 100.0 | 2 154 | 13 1000 |2 154 |1 7.7
Total/ Overall 399 | 100.0 [ 220 | 55.1 | 368 | 922 34 |85 10 {25 |8 2.0
Male 322 | 100.0 [ 187 | 58.1 | 295 |[91.6 28 | 8.7 9 28 |7 2.2
Female 77 100.0 | 33 42.9 1| 173 94.8 6 7.8 1 1.3 1 1.3
Total/ Overall 399 | 100.0 | 220 | 55.1 | 368 |92.2 34 |85 10 |25 |8 2.0

Source: Supplemental EIA Survey, JICA Study Team,, 2006

The average landholding of the households surveyed is estimated to be 0.685ha. Almost 70
percent comprise of bari land followed by khet (27%;), kharbari (3%) etc. The average land
holding size is the highest among Brahmins/Chhetris (0.83ha/HH) and lowest among Sanyasi
(0.281ha/HH) and Dalit (0.361ha/HH). The average land holding size of affected HHs is shown
in Table 4.68.

Table 4.68: Average Land Owned (Own Land Self Cultivated + Rented Out Land)

Categories Khet Bari Kharbari }lzgr‘gte Orchard gcxié,and
(Ha/HH) (Ha/HH) (Ha/HH) (Ha/HH) (Ha/HH) (Ha/HH)

! Brahmin/ Chhetri/ Thakuri | 0.380 0.397 0.052 0.001 0.004 0.834
Adibasi/ Janajati 0.160 0.519 0.017 0.001 0.002 0.700
Dalit 0.031 0.318 0.013 0.361
Other (Sanyasi) 0.053 0.228 0.280
Total/ Overall 0.188 0.470 0.023 0.001 0.002 0.685
Male Headed HHs 0.203 0.500 0.028 0.000 0.002 0.733
Female Headed HHs 0.125 0.346 0.004 0.005 0.001 0.481
Total/ Overall 0.188 0.470 0.023 0.001 0.002 0.685

Source: Supplemental EIA Survey, JICA Study Team, 2006

Besides their own land, the households were also found occupying certain portions of
Government owned land, generally known as ailani land. The average ailani land occupied by a
household is estimated to be 0.111 ha. Thus, the total land operated by a household including
ailani land accounts to 0.796 ha. The households of the project area are growing different types of
crops such as cereals (paddy, maize, millet, wheat etc), oil seeds, fruits and vegetables. Although
94 percent of the households are producing cereals, pulses and oil seeds, the percentage of
farmers farming fruits is below 50 percent. Sixty five percent of the households are cultivating
vegetables. The percentage of farmers with vegetable farming is recorded to be the highest
among Brahmins/Chhetris (85%) and lowest among the Dalit community (44%) Table 4.69
shows the number of households cultivating different types of crops.
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Table 4.69: Households Cultivating Different Crops

—

Cereal, Pulses . Growing at Least
Y : . Fruits Vegetables
Categories and Oil Crops One Type

La No. % No. % No. % No. |%

- Brahmin/ Chhetri/ Thakuri 74 97.4 46 60.5 65 85.5 74 97.4

g Adibasi/ Janajati 260 93.5 130 46.8 169 60.8 263 94.6

- Dalit 28 875 |9 281 |14 438 |28 87.5

ey Other (Sanyasi) 12 92.3 12 92.3 10 76.9 12 92.3

J Total/ Overall 374 93.7 " | 197 494 258 64.7 377 94.5
Male 308 95.7 164 50.9 220 68.3 311 96.6

£ Female 66 85.7 33 42.9 38 49.4 66 85.7

_‘ Total/ Overall 374 93.7 197 494 258 64.7 377 94.5

- Source: Supplemental EI4 Survey, JICA Study Team, 2006

é The production and yield of different crops grown in the area are shown in Table 4.70. The yield
calculated for different crops indicate that the crop harvest of the households is generally good .

3 Table 4.70 Area, Production and Yield of Major Crops Grown by Project Area Households

L. Padd . . Oil Veget | Sugar
Description Maize | Wheat | Millet | Potato Pulses Total
5 y Crops ables | cane
= Av. Area mnder | 0 | 0516 | 0118 | 0154 |.0.008 | 0.035 | 0.117 | 0.019 |0.001 | 1200
Crops (ha/HH) :
i Av. Quantity of
L " | Crops Produced | 638 1162 174 189 57 38 104 206 5 2573
.| (Kg/HH) .
Yield (Mt/ha) 2.6 23 1.5 12 .173 1.1 - 0.88 10.8 11.0 38.68

Source: Supplemental EIA Survey, JICA Study Team, 2006

The average crop intensity of the area is calculated to be 152 percent and varies between 109
" percent and 176 percent. The crop intensity is found to be the highest among the Dalit community

(Table 4.71).

Table 4.71: Cropping Intensity of the Area

i Categories Cultivated Area (Ha) | Cropped Area (Ha) Cropping Intensity (%)
Brahmin/ Chhetri/ Thakuri 0.900 1.450 161
! Adibasi/ Janajati 0.815 1213 149
y Dalit 0.516- 0.905 176
Other (Sanyasi) 0.424 0.464 109
h Total/ Overall 0.794 1.209 152
- Male 0.856 1.291 151
Female 0.536 0.867 162
Total/ Overall 0.794 1.209 152

Source: Supplemental EIA Survey, JICA Study Team, 2006
Despite good yield and cr0p intensity of crops the maJonty of the households (78%
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sufficiency status of the sampled PAFs is shown in the Table 4.72.

Table 4.72: Food Sufficiency Status in Households Level

Food Sufficiency
Categories Sufficient Not Sufficient Total Reporting

No. % No. % No. %
Brahmin/ Chhetri/ Thakuri 36 47.4 40 32.6 76 100.0
Adibasi/ Janajati 30 18.0 228 82.0 278 100.0
Dalit 1 3.1 31 96.9 32 100.0
Other( Sanyasi) I 7.7 12 92.3 13 100.0
Total/ Overall 38 22.1 311 7.9 399 100.0
Male 75 23.3 247 76.7 322 100.0
Female 13 16.9 64 83.1 77 100.0
Total/ Overall 88 22.1 311 77.9 399 100.0

Source: Supplemental EIA Survey, JICA Study Team, 2006

The population and food deficiency period is given below:

Table 4.73: Duration of Food Sufficiency in Households Level

Food Sufficient Months
Categories Sufficient upto 3 | Sufficient for 4-6 | Sufficient for 7to | Total Reporting
Months Months 9 Months
No. % No. % No. % No. %
Brahmin/ Chhetri/ Thakuri 11 27.5 17 42.5 12 30.0 40 100.0
Adibasi/ Janajati 67 294 108 47.4 53 23.2 228 100.0
Dalit : 16 51.6 12 38.7 3 9.7 31 100.0
Other (Sanyasi) 4 33.3 5 41.7 3 25.0 12 100.0
Total/ Overall 98 31.5 142 45.7 71 22.8 311 100.0
Male Headed HHs 70 28.3 119 48.2 58 23.5 247 100.0
Female Headed HHs 28 43.8 23 35.9 13 20.3 64 100.0
Total/ Overall 98 31.5 142 45.7 71 22.8 311 100.0

Source: Supplemental EIA Survey, JICA Study Team, 2006

The households are adopting more than one strategy to meet the food deficiency, Wage labor
income (41%) and borrowing money (40%) and income from service/pension (36%) are the
main strategies adopted by the majority of the households (Table 4.74).

Table 4.74: Copping Strategies Against Food Deficit (Multiple Response)

Borrow Use Sale of | Use Sale of | Use Other Av. Amount
Money to | Income HH Income Livestock | Income Spend to
Buy Food | from Assets from ' from Purchase
Wage Porter Service/ Food (Rs)
) Labor Pension
No. 160 127 9 7 52 111 30 11,156
% 40.1 41.0 2.9 2.3 16.8 35.8 9.4

Source: Supplemental EIA Survey, JICA Studv Team, 2006

A significant number of household members (43%) are migrating from the area for seasonal
earnings to meet their food deficit. The migration of households occurs irrespective of caste and
ethnicity. At least one niember of the household is migrated for the seasonal earning. The average
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income of the people migrated for job is estimated to be NRs 14,433 per season (Table 4.75).

Table 4.75: Migration of Household Members for Seasonal Earning

F HH having Members | Average No. of | Income per
Categories Migrated for Job Persons per | Migrating HH (Rs)/
No. % Migrating HH Season
Brahmin/ Chhetri/ Thakuri 33 43.4 1.48 14258
“Adibasi/ Janajati 124 44.6 1.48 14856
Dalit - 11 344 1.36 12382
Other Sanyasi 4 30.8 1.50 8400
Total 172 43.1 1.48 14,433

Source: Supplemental EIA Survey, JICA Study Team, 2006

The households that are borrowing loans to meet the food deficit and other household necessities
use three sources; namely friends/relatives (39%), the Agricultural Development Bank (24%) and
local money lenders (19%). The total amount borrowed by a household is NRs 31,123/annum.
The borrowers pay up to 36 percent rate of interest which is charged by the local moneylenders.
The rate of interest charged by the banks and cooperatives ranges between 17-20 percent (Table
4.76).

Table 4.76: Borrowing of Loan (Source, Amount and Rate of Interest)

Average Amount Borrowed (Rs)
Local
o Agricultural Nepal Co- Small &
Description gricultura °pa © . ma Money Friends/ | Other Total
Development Bank operati | Cottage )
. e Lender/ Relatives | Sources | /Average
Bank Limited | ves Institutions
Merchant
% f
° 244 0.6 69 |38 19.4 39.4 15.6 40.1
Borrower
Av. Amount
Borrowed 5820 125 627 2018 7574 13798 1162 31123
(Rs/HH)
Av. Rate of
17.3 18.0 20.2 22.8 303 32.0 16.4 254
Interest

Source: Supplemental EIA Survey, JICA Study Team, 2006

Eighty four percent of the households are rearing at least one type of livestock. Among the
different types of livestock reared by the majority of the households are goats/sheep (73%)
followed by buffaloes (72%), cattle (66%) and pigs (37%). Similarly, 64 percent of the
households are also rearing poultry (Table 4.77). ‘

ESSD
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Table 4.77: Households Rearing Different Kinds of Livestock

Livestock Type

Categories Cattle Buffalos Sheep/ Goat | Poultry Pig At Least One
Type

No. | % No. | % No. | % No. | % No. | % No. | %
Brahmin/ Chhetri/
Thakuri 4] 60.3 | 60 88.2 | 46 676 | 13 19.1 | 2 2.9 68 89.5
Adibasi/ Janajati | 164 | 70.4 | 153 | 65.7 | 181 | 77.7 | 188 | 80.7 | 115 |49.4 | 233 | 83.8
Dalit 11 524 | 16 762 | 11 524 | 12 57.1 |7 333 | 21 65.6
Other (Sanyasi) 6 50.0 | 11 91.7 |7 583 |1 8.3 12 92.3
Total/ Overall 222 | 665 (240 | 719 | 245 | 734 (214 | 64.1 | 124 |37.1 |334 |87

Source: Supplemental EIA Survey, JICA Study Team, 2006.

The average livestock size is 4.6 for cattle, 1.6 for buffalo and 4.6 for goat/sheep and 1 for pig.
The total animal holding size is estimated to be the largest among the Adibasi/Janjati (11),
followed by Brahmin/Chhetri (6.8) and Sanyasi (6.1). The Dalit community has the lowest
animal holding size among the four categories of the households surveyed. The average holding
size of poultry is 12.7. The average holding size of poultry is the highest among Janjati (16)
(Table 4.78). According to the household survey, about 12 percent of households are selling at
least one type of livestock product and the majority of the households (69%) sell milk and milk
products.

Table 4.78: Average Number of Livestock Holding

Number of Animals
Categories
Sheep/ Total Poultry
Cattle Buffalos Pig
Goat Animals
Brahmin/ Chhetri/ Thakuri 14 2.1 32 0.1 6.8 52
Adibasi/ Janajati 2.8 1.6 5.5 1.2 11.1 16.0
Dalit 1.2 1.1 1.6 0.6 4.5 4.8
Other (Sanyasi) 1.5 2.0 2.6 0 6.1 3.8
Total/ Overall 2.3 1.6 4.6 0.9 9.4 12.7

Source? Supplemental EI4 Survey, JICA Study Team, 2006

The households surveyed are generating income from more than one source (Table 4.79).
However, majority of the households are deriving income from agriculture (94%), livestock
(56%), loan (38%), salary/pension (33%), remittance and wage earning (32% each) and business
(9%).
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Table 4.79: Households Reporting Various Sources of Income

Categories Agri. Live Wagfe Salar).l Remittance | Loan | Business Interest Total
stock Eamning | /Pension Sell
Brahmin/
3 p)

Chhetri/ Thakuri 97.4 52.6 10.5 39.5 28.9 526 | 9.2 100.0
Adibasi/ Janajati | 94.6 60.1 356 31.3 35.3 33.1 {79 1.1 100.0
Dalit 87.5 43.8 50.0 - 25.0 18.8 37.5 12.5 3.1 100.0
Other (Sanyasi) | 92.3 | 30.8 385 6.2 154 61.5 | 15.4 100.0
Total/ Overall 94.5 56.4 32.1 32.8 32.1 38.1 8.8 1.0 100.0
xgl_f Readed | 566 | 602 335 314 32.0 398 |81 0.9 100.0
Female Headed | ¢, | 453 26.0 39.0 32.5 312 | 117 1.3 100.0
HHs

Total/ Overall 94.5 56.4 32.1 32.8 32.1 38.1 8.8 1.0 100.0

Source: Supplemental EIA Survey, JICA Study Team, 2006

The average annual income of the surveyed household is estimated to be NRs 185,364 which is
significantly higher than the district average income of the western hill estimated by NLSS
2003/04.The highest annual income is derived by Brahmin/Chhetri (Rs238, 419/HH/YT) while
Sanyasins and Dalits are deriving the lowest income lower than the average income. Although
94 percent of the surveyed households are deriving income from the agriculture sector, the
contribution of this sector in the average household income is only 24 percent. Now, almost one-
third of the total average income is derived from foreign remittance. Similarly, the contribution
of wage earning and livestock is 8 percent and 4 percent, respectively (Table 4.80).

Table 4.80: Average Annual Household Income -

2 | 5 |gslzelzz | 5 |zrz| z= | 2

= 5 | 2% | 25 |2s | § |2ER| 28 | g
Categories é_ 8; & g = gc’é & %::\- %=

3 & - e
Brahmirn/
Chhemi/ | 54362 3,556 |[3,684 |33,324 |59,526 | 80,618 |3349 |- 238,419
Thakuri
Adibasi/ |5 115 8,460 | 16,443 | 21,665 |65222 | 18,874 |3,766 | 376 177,916
Janajati
Dalit 37,245 [5,785 | 26,150 | 18,013 | 31,875 | 18,906 | 5094 | 56 143,124
Other | 55 190 5673 | 14923 (36,592 | 14,769 |32,462 |3.846 |- 138,455
(Sanyasi)
Total/ 44,363 | 7,220 | 14,742 | 24,079 | 59,819 | 31,080 |3,795 | 266 185,364
Overall ’
Male 46,867 | 7,438 | 15,732 [ 19,644 | 62,850 | 33.978 |3.024 | 266 189,801
Female 33,894 | 6,311 10,597 | 42,623 | 47,143 | 18961 | 7019 | 265 166,813
Total/ 44363 | 7,220 | 14,742 | 24,079 | 59,819 |31,080 |3.795 | 266 185,364
Overall
% 239 3.9 7.9 13.0 323 16.8 2.0 0.20 100.0
Source: Supplemental EIA Survey, JICA Study Team, 2006
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The average annual expenditure is estimated to be Rs 119,517, of which amajor portion is spent
in purchasing food items (57.91%) followed by health and education (13.19%), transportation
religious activities (9.22%),clothing (7.34%), and fuel (6.82%). The average expenditure is also
recorded to be the highest among the Brahmin/Chhetri communities (Table 4.81).

Table 4.81: Average Annual Household Expenditure

= 0 5 o co S| w B o 3 =
g | gz | 2 |P7%| £ |Sz8| g% |EESF| ¢
. a 2 9 S S aa = 225 | 85 |o®R 2 B
Categories = 8 3 5 » I3 gsv | B8F |5 B
5] o = i) & 2 3 =) o = =]
3 =~ -~ = = —
» & = & Z
Brahmin/ "
Chhetri/ Thakuri 74,173 | 701 9,239 1,191 6,421 5,054 27,047 | 18,473 142,299
Adibasi/ Janajati | 68,608 | 3,426 8,693 1,145 8,753 2,172 12,772 | 9,344 114,913
Dalit 68,941 | 3,820 8,250 452 7,213 1,302 10,748 | 7,656 108,382
Other (Sanyasi) | 53,793 | 369 9,038 - 7,529 3,290 26,262 | 11,707 111,988

Total/ Overall | 69,213 | 2,839 8,773 1,061 8,145 2,688 15,769 | 11,024 119,511

Male  Headed | ;) 05 | 3016 {8,829 |984 8,206 |2,900 |15529 | 11,885 122,349

HHs

Ee}‘]’;a'e Headed | o) 736 2100 |8,540 |1,385 |7,892 | 1,800 | 16,772 | 7,423 107,648
Total/ Overall | 69,212 | 2,839 | 8,773 | 1,061 |8,145 |2,688 |15769 | 11,024 119,511
% 5701 | 2.38 734|089 |6.82 |2.25 13.19 | 9.22 100

Source: Supplemental EI4 Survey, JICA Study Team, 2006.
4.4.3 Community Resources and Properties

Focus Group Discussions were held in 13 different communities within the affected VDCs and
Municipality. These discussions revealed that forest resources and water resources were
indispensable for the daily life of the people. The local people manage these common resources
and properties.

4.4.3.1 Forest Resource Use
1. Fodder Use Pattern of the Study Area

Fodder is one of the several important resources being used by the beneficiary farming system
households to raise cattle, buffaloes and other small ruminants. Fodder use pattern differs from
one community to another. Fodder resources for cattle and buffalo are collected for 2-6 months
from their own cultivation while for the remaining months it is collected from Government
Forests, from Community Forests and Private Forests in some cases. As a whole the sources of
fodder resources are mainly Government Forests, secondly Community Forests and very few
Private Forests and cultivated land.

2 It may exclude loan payments. Since anything that comes to the household is income, the loan can be regarded
as income. However, information on loan payments is neither given by the household surveyed, not included in
Table 2.3-31. Net saving of the household is very difficult to grasp from the given income and expenditure

tables.
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IL Supply of Fuel Wood Demand

In the study area the beneficiary households who were ranked relatively better economic status
were found using biogas for cooking and for other purposes like preparation of livestock feed
Kundo/concentrate whereas for occasional heating they use fuel wood. The beheﬁciary
households who have food shortage of more than 6 months from their own products do not use
biogas and fully depend-upon fuel wood. Very few households who are residing relatively in
remote villages have planted or kept a few number of trees within their premises. Otherwise most
of the households have been reported to be dependent on forest products for energy.

IIl. Availability of Grazing Resources

Open spaces for livestock grazing are not enough for the number of livestock held in the area.
Therefore, forests have been reported to be more in use for grazing of cattle and small ruminants.
For about two or three months the practice of fallow grazing after crop harvesting was reported.
Pressure on forests has been noted to be excess; forests are being used for timber, fuel wood, and
fodder and grazing as well.

IV. Roofing Material

Most households use either slate or zinc sheets as roofing material. Earlier, the people were using
roofing material such as stone, timber and thatch which were locally available. It was noticed
that some houses and even some cattle sheds are constructed with cement concrete.

4.4.3.2 Water Resource Use

The sources of drinking water differ from community to community. They include pond, piped
water, water tank, springs and streams. In most places except for Vyas Municipality, it was
reported that irrigation water from streams is available (See Table 4.82 and Table 4.83).

Table 4.82: Sources of Drinking Water

Group Source Type Source Name Location Beneficiary Household
No.
1. V D C- Chhan-4, Chokre

Pond/Pokhari Chokre Pokhari Just below Chokre | 39

village

2.V D C- Chhan- 5, Fulbari Ghaderi

Pond/Pokhari Chokre Chokre 20

Pipe water Pipale Pipale 15
3. V D C- Chhan-7, Jhakash Fulbari

| Pipe water | Chitung Khola | Jhakash-Fulbari [23

4.V D C- Bhimad —~ 1, Khanaltar

- | - - -

5.V D C-Rani Pokhari - 9, Rising Patan

Spring /Mulpani Kumalpani Rising Patan 30
Spring /Mulpani Amalapani Rising Patan 50
Spring /Mulpani Dulegaunda Rising Patan 40
Spring /Mulpani Dhunge Pandhero Rising Patan 200
Spring /Mulpani Tarebhir Rising Patan 70
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6.V D C- Rani Pokhari - 9, Rising Patan — Kharkhare

| Stream | Bokse Chhahra | Sanutari | 16
7.V D C- Kotdarbar - 1, Maidan Swanra
| Spring /Mulpani | Risini Khola | ward-3 [ 35
8.V D C- Kahun Shivapur - 3, Bakle
Kuwa Bakle Kuwa Bansbot 4
Kuwa Sarki Kuwa Kahun 50
Pipe Water Kheradi Kahun Basti 20
Kuwa Gidha Ranibari Gidha 5
9.VD C-l Kahun Shivapur - 1, Beltellr | |
10. Vyas Municipality - 7, Tallo Pat'an | ]
11. Vyas Municipality - 7, Beni Patan
Spring /Mulpani Linde Dhara Near School 25
Water Tank Dharakholsi Asaguri 45
Asagurikholsi
Pipe Water Dharakholsi Asaguri Puchhar 1
12. Vyas Municipality - 7, Beteni | | |
13.Vyas Municipality - 5, Baireni-Botegaun [ |
Source: Supplemental EIA Survey, JICA Study Team, 2006
Table 4.83: Irrigation Scheme and Source
Group Source Type Ssheme Name Location Beneficiary Household
No.
1.V D C- Chhan-4, Chokre
| Stream/Khola | Dumre Khola Kulo | Duwan | 7
2.V D C- Chhan- 5, Fulbari Ghaderi
| Stream/Khola | Chokre Canal | Chokre | 35
3. V D C- Chhan-7, Jhakash Fulbari
| Stream/Khola | Huti Khola Kulo | Chokretar | 18
4.V D C- Bhimad - 1, Khanaltar
Stream/Khola Birta Nahar 40
Stream/Khola Mathillo Kulo 40
5. V D C- Rani Pokhari - 9, Rising Patan | |
6.V D C- Rani Pokhari - 9, Rising Patan — Kharkhare
Stream/Khola Bandarkuna Kulo Bandarkuna 45
Stream/Khola Jhakash Kulo Sankhar,Jhakash 8
Stream/Khola Sankhar Kulo Sankhar 6
Stream/Khola Tarebhir Kulo Tarebhir khet 6
7.V D C- Kotdarbar - 1, Maidan Swanra
Stream/Khola Odare Kulo ' Shivapur 3
Stream/Khola Chhabise Kulo Kotdarbar 6
Stream/Khola Wasebagar-1 . Kotdarbar 3
Stream/Khola Wasebagar-2 Kotdarbar 2
Stream/Khola Dhap Kulo Kotdarbar 3
Stream/Khola Manpure Khola Kulo Kotdarbar 1
Stream/Khola Khahare Khola Kulo Kahun Shivapur 2
8. V D C- Kahun Shivapur - 3, Bakle
Stream/Khola Mathillo Kulo Ranguwa 20
Stream/Khola Barala Tharamuni Tharamuni 3
Stream/Khola Phordi Khola Muhan Lima Khola 2
Stream/Khola Khare Khola kulo Khahare 3
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% [ 9.V D C- Kahun Shivapur - 1, Beltar
s - - |- B
10. Vyas Municipality - 7, Tallo Patan '
- - - - B

: 1. Vyas Municipality - 7, Beni Patan
" | Stream/Khola | Asaguri Kulo | Asaguri Danda E

12. Vyas Municipality - 7, Betenj

E P - -
d 13.Vyas Municipality - 5, Baireni-Botegaun

m Source: Supplemental EIA Survey, JICA Study Team, 2006

¥

" 4.4.3.3 Cemetery and Cremation Ground

d Most communities use the cremation grounds near the river, which do not have permanent

structures. It was found in several cases that different ethnic groups use the same place (Refer
B Table 4.84). : :

Table 4.84: Cemetery and Cremation Ground

] : -
E Group | Name of cemetery & | Locality name Users' Users ethnic group
No. cremation ground househo
lds

1. V D C- Chhan-4, Chokre
Seti Ghat 4,5 wards of Chhan VDC | 600 Newar, Magar, Damai, Kami,
Chhetry, Brahmin

m : 2.V D C- Chhan- 5, Fulbari Ghaderi
: - - I-

= | 3.V D C- Chhan-7, Jhakash Fulbari

i Kundale Ghat Chhap, Manapang 1000 Magar, Sarki, Damain, Chhetri,
Kami,
b Chokretar Chokre, Chhan, Hatiya 400 Newar, Magar, Kami, Chhetri
Sankhra-lower Chhan, Ghaderi 25 Newar
Sankhra-upper Chhan, Ghaderi 100 Gurung
N Khayarlo Ghat Chhan, Ghaderi 100 Gurung
; Mankhola Ghat Chhan, Nayabasti 300 Magar, Kami, Damai,

4. V D C- Bhimad - 1, Khanaltar
Talloghumaune,  Seti | Bhimad, Chhang Majhkot, | 5000 Brhamin, Chhetry, Kumal Magar,

Ghat Arunodaya Gurung, Damain...
, 5.V D C- Rani Pokhari - 9, Rising Patan
_: Seraghat-Seti Beni Ranipokhari, Chhan 100 Newar, Magar, Kami, Brahmin,
< Chhetri, Damain
Dablyanghat-Ghumaune | Ranipokhari, Chhan 90 Newar, Magar, Kami, Brahmin,
k Chhetri, Damain
y Dablyanghat- Turture Ranipokhari, Chhan 70 Newar, Magar, Kami, Brahmin,

Chhetri, Damain

- 6.V D C- Rani Pokhari - 9, Rising Patan — Kharkhare

Badarkunaghat Rising Patan 50 Magar,Sarki, Kami
- Geruwaghat Rising Patan 70 Magar, Kami
Kundaleghat Paltyang 80 | Magar, Kami
7. V D C- Kotdarbar - 1, Maidan Swanra
. | Limadovan | Banjhogara, Chhapbesi | 150 | Magar,Sarki, Kami, Newar

8. V D C- Kahun Shivapur - 3, Bakle
| - | [ - - E
9. V D C- Kahun Shivapur - 1, Beltar

[- - [~
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10. Vyas Municipality - 7, Tallo Patan

Seti-Madi Beni **

Syamgha,

Jamune,
Manapang VDCs,
wards of Municipality

4000

All caste except the people of other

6,7,8 religion rather than Hindu

Patan

11. Vyas Municipality - 7, Beni

l

12. Vyvas Municipality - 7, Beteni

13.Vyas Municipality - 5, Baireni-Botegaun

|n

,n

Source: Supplemental EIA Survey, JICA Study Team, 2006
Note: ** No other impact except the flow of Seti River may not possible.

4.4.3.4 Religiously and Culturally Significant Spots

Some communities have a temple or other religious places for gathering in the project area.
Some of them can be used for only specific ethnic groups while others can be used for any ethnic

and caste groups (Table 4.85).

Table 4.85 Temple, Religiously and Culturally Significant Spots

Group | Type of Temple Location Specific ethnic group | User Household
No. observing
1. V D C- Chhan-4, Chokre
| X [ x BX | X
2.V D C- Chhan- 5, Fulbari Ghaderi
| X | X | X [ X
3.V D C- Chhan-7, Jhakash Fulbari
Shimbhu Sivalaya Shangumukh Newar,Gurung,Magar 100
Nagasthan Shangumukh Newar,Gurung,Magar 100
Maisthan Pulkhomukh Newar,Gurung,Magar 100
Nagasthan Khayarlo Newar,Gurung,Magar 100
4.V D C- Bhimad - 1, Khanaltar
Pauwa-Community Masanghat Setidovan | All caste 4-5,000
Gathering Place'
Chaupari’ Masanghat Setidovan | All caste 4-5,000
5.V D C- Rani Pokhari - 9, Rising Patan
Ekle deuta Dovan Bramhin (gaire) 150
Religious spot (Rudri | Turture Bramhin (gaire) 150
garne Thaun)
6. V D C- Rani Pokhari - 9, Rising Patan — Kharkhare
[ Kundala Thanti’ | Geruwater | All passer-by ]
7. VDC-Ko
tdarbar - 1, Maidan Swanra
| Thanti | Lima khola | Magar | 19
8. V D C- Kahun Shivapur - 3, Bakle
R | X | X [ X
9.V D C- Kahun Shivapur - 1, Beltar
| X | X | X [ X
10. Vyas Municipality - 7, Tallo Patan
Ganesh mandir Tallo Patan All Hindus 65
(Owner-Madhu Maya
Malla)
4-65 ESSD
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11. Vyas Municipality - 7, Beni Patan

st

| X | X | X | X
12. Vyas Municipality - 7, Beteni

| Dhursyangdi Barahi | Beteni | Magar and other Hindus | 60
13.Vyas Municipality - 5, Baireni-Botegaun

[ X 1X | X | X
Source: Supplemental EIA Survey, JICA Study Team, 2006

Note:
! Constructed by Matrisishu Kalvan Ama Samuha, Bhimaad-1.

? Constructed by Magar Ama Samuha, Bhimaad-1.
3 Constructed by a widow of Jamdar Satabir Ale on the memory of her husband,

4.4.3.5 User’s Group

There are various types of users’ group in the communities of the project area. There are about 8
Community Forest Users’ Groups, 13 Water Users’ Groups, 2 irrigation Water Users’ Groups, 3
livestock raising groups, 7 cereal farms groups, 13 women groups and 7 saving credit groups that
have been identified by the community people and participated in the focus group discussions .

T ESSD
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CHAPTER FIVE
IMPACT ASSESSMENT

5.0 General

This section highlights potentially significant and adverse impacts of the construction and
operation of the Upper Seti Storage Hydroelectric Project, which will result in changes to the
existing baseline conditions. The contents of this chapter discusses the potential impacts on the
physical, biological and social environment that are associated with the Implementation of the
project. The adverse impact on physical, biological, socio-economic, and cultural environment
have been described in Sub-chapters 5.1, 5.2 and 5.3. Similarly, beneficial impacts have been
described in Sub-chapter 5.4.

5.1 Physical Environment

Since the project is a storage type, the main physical impacts on the environment are the impacts
associated with land take for the reservoir, resettlement, potential disturbance or change in the
slope stability, runoff and drainage patterns in the project facility areas, access road and
temporary construction areas. Shoreline erosion around the reservoir, downstream impacts and
change in water quality are a few important Impacts associated with the formation reservoir
discussed in detail. However, as the dam is concrete gravity dam type with underground
powerhouse with a headrace tunne] the impacts are expected to be less.

There will also be an increase in shoreline erosion around the rim of the reservoir due to the
fluctuations in the water level with the formation of the reservoir. Apart from the issues related
to land take, resettlement and changes in water quality of the reservoir, the majority of the
physical impacts can be mitigated and reduced to an acceptable level. Air qﬁality impacts are
localized and can be mitigated.

Another, main adverse impact will be on the river flow as the project is a seasonal storage
project. The flow regime and associated river morpholo gy processes will be significantly affected
along the newly formed reservoir with an area of 7.26 km? and an approximate length of 18 km.

5.1.1 Watershed Conditions

The watershed area of the Upper Seti Storage Hydroelectric Project lies in a fragile physiographic
region of the middle mountains, which is susceptible to landslides.

5.1.1.1 Construction Phase

Adverse impacts anticipated during project construction include a range of site specific or
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from disturbance due to construction blasting, drilling, vibration and slope cutting operations;
alteration of localized drainage and storm runoff, and haphazard release of construction spoils
into the river. The impact on the watershed is expected to be moderate in magnitude, long term in

duration and local in extent.

5.1.1.2. Operation Phase

The formation and operation of the reservoir with an approximate area of 7.26 km? will lead to
]andslides especially along the shoreline. The shoreline erosion is expected to be more
pronounced in weak areas susceptible to slides such as in areas like Bhimad Bazaar, Chore Patan
and along the Wanton Khola. Some sections of the reservoir from Bhimad Bazaar to Geruwatar
exhibit typical vertical bank erosion of loosely consolidated terraces.

In the upper reservoir area, the soil slides associated with terrace materials are prevalent, while in
the lower reservoir area, soil slides associated with colluvial material are dominant. However, the
landslides in the lower reservoir area are of small scale and are observed above the Full Supply
Level. Thus, the risk of slope instability due to the reservoir operation should be considered in the
upper reservoir area, The failure at the terrace breaks are mostly associated with the toe cutting by
the stream, caving and overhanging. Toe cutting of the terrace breaks is remarkable at Bhimad
Bazaar, Sanutar, Jhakas, Wantan Khola and Phedi Khola. In the colluvial materials below

Tittuwa it is reported that slow creeping phenomenon is observed in the colluvial material on the
valley slopes below Tittuwa, which needs to be investigated.

After impounding, further slides and slope failures can be expected in the reservoir area
consisting of weathered and fractured dolomite, slate, phyllitic slate, colluvial soil and
conglomerate. The weathered/ fractured rock, colluvial soil and conglomerate after inundation
will become saturated. Furthermore, the saturation enhances the decrease in shearing resistance
and will increase the pore pressure thus resulting in the sliding of the rock mass causing shoreline
erosion. Similarly, the collapse of such sediments in the reservoir will eventually decrease the

live storage of the reservoir.

However, approximately the initial 11 km of the reservoir stretch flows in a narrow gorge with
vegetation on both banks of the river. This stretch can be rated as having a moderate risk of
instability. The last 6-7 km stretch of the reservoir can be rated as having a high risk of
instability.

The probability of small-scale slides will increase because of inundation of the lower slopes and
the initiation of small flood waves will have little effect on the stability of the dam and the side
slope itself. However, after impoundment of the reservoir the slides along the side slopes may

continue until the slope will turn to its natural state of equilibrium.

Furthermore, the fluctuation of the water level up to almost 27.8 m will create a zone devoid of

vegetation leading to additional slope failures. The water level raised during the operation of the
Upper Seti Storage HEP 5-2 ESSD
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reservoir will increase the existing risk of instability especially along the immediate foreshore.
The critical areas have been identified during the survey, which are along the Seti river bank near
Bhimad Bazaar up to Badarkuna. This stretch has a high risk of failure in the long run even if it
does occur immediately after the reservoir formation. This area is more critical, as there are
settlements along the banks. The impact is expected to be long termed but quantification of the
extent of this induced additional risk is almost impracticable. '

5.1.2 Topography, Land Take and Landuse;

5.1.2.1 Construction Phase

The total land take for various project components like the dam site, reservoir and powerhouse,
as well as construction borrow pits and quarries, temporary and permanent work camps and
construction of an access road is estimated at 1034 ha. The major portion of the land take will be
for the reservoir. The reservoir area mainly consists of forest and agricultural land. The estimate
of different types of land involved in the land take is given Table 5.1. About 52% of the land
take for the project will be forest, grazing and shrubland area, 15 percent rain-fed cultivated
lands and the rest will be barren land, river and escarpments etc.

The impact can be classified as high in magnitude, local in extent and duration is long term..

Table 5.1: Estimated Land Take of the Project

Project Facility Land Take™® | Type Characteristics
(ha)

Reservoir (el. 415+10) 901 P Mainly forest and agricultural land
Darmnsite and Powerhouse 18 P Mainly forest land;
Borrow Pits and Quarry Areas 25 T Agriculture and forest land;
Construction Access Road 30 P Agriculture and forest land
Temporary Construction 35 T Up to 3 camps; mainly agriculture land;
Camps/Construction Yards
Permanen Work Camp B | O i e e Fom ey o
Total 1034 P+T

Notes: (1) Land Take is estimated 2) P-Permanent Land Take; T-Temporary Land Take

Another major adverse impact of the reservoir type project is inundation of fertile agricultural
land. However, avoiding land use changes completely is not possible given the project
requirements. The impact will be high, local and long termed.

T

ESSD

Upper Seti Storage HEP 5-3



Impact Assessment Environmental Impact Assessment

5.1.2.2 Operation phase

No significant impacts on topography and land use is expected during the operation phase. The
temporary land use for temporary camps, construction yards and labour camps will be restored
and converted to the original state and returned to its owners.

In the upstream reservoir area, soil slides associated with terrace materials are prevalent, while in
the lower reservoir area, soil slides associated with colluvial material are dominant. However,
the landslides in the lower reservoir area are small in scale and were encountered above the Full
Supply Level. Thus, the risk of slope instability due to the reservoir operation should be

considered in the upstream reservoir area.

The failure at the terrace breaks are mostly associated with toe cutting by the river, caving and
overhanging. Toe cutting of the terrace breaks is remarkable at Bhimad Bazaar, Sanutar, Jhakas,
Wantan Khola and Pedhi Khola. In the colluvial materials below Tittuwa, it is reported that a
slow creeping phenomenon is observed with the colluvial material on the valley slope below
Tittuwa. The impact is expected to be moderate in magnitude, long term in duration and local in

extent.
5.1.3 Air Quality

5.1.3.1 Construction Phase

The impact on air quality during the construction of the project will be limited and much
localized due to the narrow topography of the construction area. Both the damsite and the
powerhouse sites are located in the narrow gorge, which will limit the local dispersion of
pollution. However, some impacts on the settlements in and around the project area like
Bisghare, Beteni and Simalchaur at the downstream of the powerhouse is expected.
Furthermore, as the damsite and powerhouse site is or only two kilometers away from Damauli
bazaar on the national highway, a leading trading center of the area, air pollution due to vehicular
movement will be felt, noise pollution due to blasting, and other construction activities will be
also felt.

Construction activities such as blasting, quarrying, excavation, site clearing and emissions from
trucks and construction equipment will generate fugitive dust, particulate matter, Noy, and Sox.
Another potential source of localized air pollution around the houses near the damsite will be
from the access road construction and the traffic. The impact is expected to be moderate in
magnitude, for short duration and site specific.

Besides this the presence of 1000-2500 labourers during the construction period will generate
smoke from cooking which will be also one of the sources of air pollution.

Upper Seti Storage HEP ) 5-4 ESSD
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5.1.3.2 Operation phase

However, during the operational phase air pollution effects associated with the project are
expected to be from the vehicles of the power plant on unpaved road sections and other
disturbed surfaces. The impact is expected to be low in magnitude, long termed in duration and

site specific in extent.
5.1.4 Microclimate

5.1.4.1 Construction Phase
No impacts are expected during the construction phase

5.1.4.2 Operation Phase

As the reservoir areais 7.26 km? ha over an approximately 18 km. stretch along the Seti river
some changes in the local micro-climate is expected. There will be an increase in the humidity
due to evaporation from the reservoir, and a decrease in the average maximum temperature in

the summer season as well as a rise in the average minimum temperatures in the vicinity of the

reservoir. When the temperature cools down especially during the night, fog may be formed

around the reservoir area and slopes. The impact will be low in magnitude and for long term and

site specific.

In the dewatered section, there might be an increase in temperature by a degree or more. The
impact will be felt more during the non-peak hours and for approximately 2.4 km. The impactis

“expected to be low after 2.4 km as the Madi River will augment the reduced flow. The impact is

expected to be low in magnitude, local in nature and will be for a long duration.

5.1.5 Noise and Vibration

5.1.5.1 Construction Phase

Construction activities and operation of diesel plants, vehicles, and ventilators, cement batching
and aggregate crushing plants at various projeét sites will generate noise and vibrations. The
increase in ambient noise levels will have pronounced Impacts on settlements nearby to the
headworks, powerhouse site and some sections of the access road. Blasting will generate the
loudest noise levels of short duration in the range of 100-140 dBA near the source. No impact
will be felt in the core project area as there are no settlements nearby. However, the impacts will
be felt in Huksetar, Beteni and Bisghare which are downstream of the powerhouse. The impacts
are expected to be moderate in magnitude and for short duration and local.

Strong vibrations and overpressure can damage nearby houses and other structures. The main
sites of vibration generation will be at the blasting sites, tunnel portals and entrances, adits and
intake etc. The impact is expected to be moderate in magnitude, site specific and for short

duration.
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5.1.5.2 Operation Phase

Noise generated during the operational phase will generally result from vehicular traffic and
vibration levels are expected to be negligible.

5.1.6 Surface Hydrology

5.1.6.1 Construction Phase

No impacts is expected during the construction phase

5.1.6.2 Operation Phase
5.1.6.2.1 General Flow Change and Downstream flow change

The main impact during the operation phase will be the impact on the 2.0 km stretch of the river
upto the Madi confluence. However, the impact is expected to be moderate as the Madi River
with a mean average flow of 14 m’/s joins the Seti River at about 2.0 km downstream of the dam.
The mitigating effects of joining the Madi River downstream have a flow regime equivalent to
75% of the Seti River flows.

There is no religious and consumptive use in the community from the Seti River flows. Another
impact can be envisaged during the annual complete flushing of the reservoir over a one month
period which will result in extensive sedimentation in that the section of the Seti River between
the dam and the confluence with the Madi River

The impact can be expected to be moderate in magnitude, local in extent and for long duration.

5.1.6.2 .2 Reduced Dry Season Flow and peaking releases

(a) Dry Season Flow

The powerhouse will run only for 6 hours during the dry season that is from November to May
and the remaining 18 hours will be utilized for maintaining FSL of 415 m in the reservoir.
Therefore, apart from this 6 hours of peak, the flow in the Seti River will be much lesser. The
flow 127.4 m*/sec will be available for approximately 15-20 km stretch of the river downstream
of the dam up to the Trishuli confluence during the dry season. Thus, dry season flows in the Seti
River downstream of the dam will change from the natural mean monthly flow of 107 m’/secto
127.4 m*/sec.

However, during the non-peak hours in the dry season only compensation flow equivalent to
10% of the minimum average flow of 2.4 m?/s will be available to maintain the aquatic ecology
downstream upto a distance of 2.0 km from the damsite. At 2.0 km from the damsite the Madi
River joins the Seti which has a mean monthly discharge of 14 m®/sec

Upper Seti Storage HEP 5-6 ESSD
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The settlements along the banks of the Seti River downstream of the dam are mainly on the
upper slopes except immediately upto approximately 4 km downstream of the dam, where
settlements exist near the bank of the river. However, there is perennial river Madi with a mean
monthly discharge of 14 m®/sec just 2.0 km downstream of the dam. Therefore, the impact on the
local peopleresiding along the banks is expected to be limited as the villagers will be able to use
the Madi flow. It was found that people also use piped and spring water for drinking and other
household works. The Project is planned to deliver the water diverted at the dam to the
underground powerhouse through the 927 m long of headrace tunnel for generation and release
the water used for the generation from a tailrace outlet to the Seti River.

The impact on the hydrology of the Seti River is expected to be moderate in magnitude, long

term in duration and local in extent.

(b) Monsoon flow

However, during the wet season from the month of June to October a flow of 127.4 m’/sec will
be available during 24 hours together with the spillway discharge. This will lead to significant
impact on the river ecosystem along this section. During the monsoon, as soon as the reservoiris
full the excess flow will pass over the spillway and the river will assume its full monsoon state.
However, the change in river morphology is not expected to be significant since more than 15-20
km stretch of the river at the downstream of the dam flows through a narrow gorge. The river at
this stretch consists of steep banks with vegetation.

(¢ ) Fluctuation Characteristics

The flow in the downstream of the powerhouse will fluctuate in a manner dictated by the daily
reservoir impoundment and peaking operations. The turbines will be operated at full capacity for
6 hours with all 2 units running which will release 127.4 m%/s in the dry season and a flow of
557 m’/sec in the wet season. . The rapid variation of flow in this river section from peaking
hours (6 hours) to off-peaking hours during the dry season will have limited but mitigable
physical impacts. However, there is potential for more si gnificant impacts on the aquatic system.

Due to the narrow gorge, the fluctuation in the flow will not have major impacts, although
scouring of the river banks is expected immediately after the powerhouse. The effect of scouring
will gradually diminish as the river flows downstream. The impact is expected to be low in
magnitude, long term and site specific.
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Table 5.2 Variation in peak and non peak flow downstream upto the Trishuli confluence.

6 hr’s Total flow in the Total Flow in the
Spill from the Peaking | downstreamof | o0 iy tne et
Mean flow gmn duri Compensation |Vean flow| releases Trishuli season in m/sec
Months mlsec the u ts::;g flow during of madi |downstream{ confluence in dry ) to Trishuli P
¢ € c} " (from dam) river m*/s of the season in mY/s !
m’/sec confluence (non
powerhouse|  (peak hours) .
m3/sec peak hours)
January* 27.00 0.00 2.40 18.02 127.4 147.82 20.42
February* 23.70 0.00 2.40 15.62 127.4 145,42 18.02
March* 24,00 0.00 2.40 16.19 1274 145.99 18.59
April* 27.40 0.00 2.40 18.40 127.4 148.2 20.80
May 41.10 0.00 2.40 29.18 127.4 158.98 31.58
June 113.80 1.36 2.40 77.88 127.4 207.68 80.28
July 287.20 141.40 0.00 201.60 127.4 329 201.60
August 322.60 169.80 0.00 216,30 | 1274 343.7 216.30
September | 225.80 100.40 0.00 153.40 127.4 280.8 153.40
October 107.40 6.72 0.00 69.20 127.4 196.6 69.20
INovember 52.00 0.00 2.40 34.45 127.4 161.85 36.85
December* | 34.40 0.00 2.40 22,93 1274 150.33 25.33

5.1.7 Sedimentation and River Morphology
5.1.7.1 Construction phase

The Seti River which originates from the Annapurna range contains a high sediment yield.
During the Feasibility Study, the annual sediment load in the Seti river system has been
calculated as 6240 t/km® / year whereas during construction there will be a temporary increase
in the sediment due to site clearing activities, excavation of aggregate materials from the stream
bed etc. However, this will be limited only to the construction phase and will be insignificant
compared to the total annual suspended sediment yield in the river. The total area of disturbances
will be will be 20-30 ha during the construction phase which will also contribute to the sediment
increase in the river. Generally, the sediment problem will be significant during the monsoon .

5.1.7.2 Operation phase

Fluctuation of the reservoir may induce slides in areas like Bhimad Bazaar, Chore Patan and
‘Wanten Khola, Badarkuna with steep slopes and contain loose cemented materials . Sediment
will be fed abruptly to the reservoir when landslides will occur in these areas due to bank erosion.
Besides this, changes in land use practices in the upper catchment area may also contribute to
increased sediment yields over the longer term since the project has also cultivated and fragile

areas.

The construction of the dam will stop the sediment flow from the damsite to the downstream
river reaches. The change in the hydraulic regime will affect normal erosion and sediment
transport patterns along the banks and river beds. Degradation of the Seti river bed and the
scouring of the banks will occur due to release of sediment free water. The deposition of nutrient

laden silt onto its banks will cease which in the long term may affect the productivity of the
Upper Seti Storage HEP 5-8 ESSD
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fertile agricultural land downstream.

However, it is difficult to estimate the erosion and sediment due to the lack in the analysis
considering the annual flushing of the reservoir and sediment flow from the Madi River.
Therefore, it is proposed that the monitoring of sedimentation patterns should be undertaken in
this zone for at least 10 km below the outlet.

5.1.8 Water Quality

5.1.8.1 Construction phase

During the construction activities there will be a temporary increase in the turbidity and sediment
content of the river. Potential uncontrolled spillage of petrochemicals, oils, paints, cement shirry
and hazardous substances may have adverse impacts on the river water quality which will
increase during the dry season. The potential for adverse Impacts is nevertheless short term in

nature.

5.1.8.2 Operation Phase
Since the project consists of a seasonal reservoir with a depth of 140 m at the damsite the change
in water quality during the operational phase is expected to be significant. The operation of the

- reservoir will have a short retention time of less than a month (11 days). The total annual run-off
~. into the reservoir is 3335 million m’/year and the live storage volume of the reservoir is 167

million m®. Therefore, the flow in the reservoir will cycle often. Due to the considerable short
retention time of water in the reservoir, effects such as temperature and nutrient stratification is
not expected to be severe. However, changes in water quality include sediment entrapment,
increase in carbonaceous compounds and an increase of H,S and CO, at the lower parts of the
reservoir due to anaerobic decomposition of flooded vegetation and organic matters which will

be more pronounced during the initial 1-3 years.

The construction of an impoundment in a flowing river or stream may affect the oxygenation
capacity of the stream to some extent. The increase in depth and decrease of the slope in the
impoundment results in a flow in lower speed behind the dam and reduces or eliminates surface
aeration due to the turbulent flow and the peaking power operation of the hydroelectric power
plant in the dam reduces the aeration of the oxygen-deficient water released from the
impoundment. (The influence of impoundments on waste assimilative capacity; Peter A. Krenel,
Edward L Thackston and Frank L Parker)

The temperature stratification will also occur in the reservoir. The top layer (epilimnion)
becomes warmer than the bottom layer (hypolimnium). Due to this reason, water circulates in the
top layer and it does not mix with colder layer. Figure 5.1 (a) illustrates the typical temperature
profile in stratified reservoirs. A steep gradient will be formed between the two layers and a
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transitional zone called thermocline zone will be formed. If the thermocline is below the depth of
light penetration, there is very little oxygen production from photosynthesis which will result in
an anaerobic condition in the boﬁom layer. This situation will be more severe in the months
following the monsoon because during the monsoon the impact will be mitigated to some extent
with the mixing, resulting from the large monsoon flows. Stratification in a deep reservoir leads
to an anaerobic condition which favors the dissolution of iron, manganese and sulphur

production.

Since the density of the water is maximized at 3.98°C, the circulation pattern in the TESErvoir is
different due to the climatic conditions. According to the meteorological record from 1987 to
2004, the temperature in the project area ranged from 3 to 38°C. The water temperature is above
4°C throughout the year. In this case, summer stratification forms in the summer season and
circulation in the whole layer is caused by the natural convection effect from the post -monsoon
season to the winter season. Thermal stratification forms a simple structure in natural lakes and
marshes. However, the formation of thermal stratification in the reservoir is more complicated
due to the factor of inflow and outflow of the reservoir in addition to the climatic conditions.

The possibility and features of thermal stratification in the reservoir can be classified
approximately as shown below based on the “Run-over rate” defined by the following equation.

. 3
[ : Run - over rate(1 /year)|= I.Qo : Annual Inflow Volume (m” / year)]

|V, : Gross Reservoir Volume (m’ N

Run-over rate (1/year) a o8
Enough possibility to cause thermal stratification <10 <1
Some possibility to cause thermal stratification 10~30 1~5
Little possibility to cause thermal stratification 30 < 5<

Runover rate (1/year) e

Toform a stable thermal stratification (Stratification Type) <10
To temporarily form thermal stratification temporarily, which will
disappear by the turbulence of the flood and wind (Medium | 10~20
Type) ,
To hardly form the thermal stratification (Mixing type) 20 <

Since the Run-over rate is calculated at ¢ 012, ag03 for the reservoir of the Upper Seti Project,
the possibility and the features of thermal stratification is categorized into “Some possibility to
cause the thermal stratification” and “Medium Type”. Though it has the possibility to form a
weak thermal stratification, the stratification could be disturbed by the flood in the monsoon

season from June to October.

Furthermore, before the heat receiving period, for which thermal stratification is developed, the

reservoir water is completely evacuated and the natural river flow condition recreate by the
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sediment flushing operation. Consequently, cold water cannot be retained in the reservoir and it is

expected that a severe thermocline will not be formed in the reservoir.

The oxygen content of the reservoir will be low (less than 4 mg/l) in the first year of
impoundment due to the oxygen demand for the decomposition of organic matters in the bottom
of the reservoir. This will also depend upon the treatment given to the bottom before refilling,
the fraction of water in effective contact with the bottom, and the age of the reservoir. If the
power intake of the system is situated near the bottom of the reservoir, releasing of hypolimnium
water which has a low temperature and little or no dissolved oxygen could adversely affect the

ecosystem of the downstream areas.

The relationship between oxygen content and depth of the reservoir is expected to be as shown in
Figure 5.1(b).

‘Water Level Water Level

Temperature

Depth

Figure 5.1 (a) and 5.1(b) Temperature Stratification and Oxygen Content in the Reservoir

The temperature stratification and oxygen profile of the reservoir will not necessarily affect
human consumption or use of water; however it will be a factor in planning the reservoir fisheries
program with respect to the species and nature of the fish stocking which will affect commercial
operation of the reservoir fisheries industry.

The turbidity of the river water downstream will be less than that of the Seti River upstream as
most of the sediment will be trapped in the reservoir. The impact on the river water quality is
expected to be high at the construction phase and will be for short term. However, the impact on
the reservoir water quality is expected to be moderate and the duration will be for the long term
during the operation phase.

Eutrophication is defined as the process by which the water body contains phosphates and other
nutrients which help the growth of algae and kill other organisms. Increasing the inflow of

nutrients, in particular phosphorus or nitrogen, by human activities (human wi
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is considered as one of the causes of algae bloom. This can be a major problem in stagnant water
bodies situated in sub-tropical and tropical regions. Eutrophication will depend mainly on the

retention time, temperature and nutrient contents.

Eutrophication is related to various factors, not only the nutrient concentration flowing into the
reservoir but also hydraulic conditions such as retention period of the reservoir water,
meteorological conditions etc. Even though the concentration of nutrients in the water increases,
the problem of eutrophication does not occur in areas where the retention time is short since the
nutrient flows down before phytoplankton increases (e.g. a river).

Vollenweider Model (1976) has been applied for the analysis, which is commonly used for the
initial estimation of eutrophication in the world to confirm for the possibility of the
eutrophication. The JICA Study Team conducted Vollenweider Model (1976) in Japan, the result
of which is discussed below:

up =[Ph-,+H-a)

L(P) : Load of total phosphorus (g/m’ / year)

[}—9]/1 : Annual average concentration of total phosphorus (mg/l)
¥, :Setting velocity of phosphorus (10m/year)

H : Average water depth (40.65m)

o :Run - over rate (12 times/year)

The average concentration of total phosphorus is 0.186 mg/l. The total phosphorous level is much
greater than 0.03 mg/l. Figure 5.2 presents the results of the analysis for average total phosphorus
on the sampled date. Although the data used in this study is limited to water quality analysis for
June and October, the average phosphorous concentration values reveal that the reservoir will be
eutrophic even in the present day loadings of phosphorous from the Seti watershed.

Pokhara and Lekh Nath Municipalities of Kaski district are expanding at a fast pace and are
expected to expand in the years to come. Considering the future land use potentials of the
watershed i.e. urbanization in the Seti watershed and trends on the use of agrochemicals, the
phosphorous loading in the Seti River from urban and agricultural areas is expected to increase.

Upper Seti Storage HEP 5-12 ESSD
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Figure 5.2 Results of Vollenweider Model Analysis

5.1.9 Seismicity Risk

5.1.9.1 Construction Phase

No impacts are anticipated during the construction phase.

5.1.9.2 Operation phase

Several instances of reservoir induced seismicity have been recorded and the mode of earthquake
induced by the filling of a large reservoir is not yet understood. According to international
research and records it has been found that the formation of deep reservoirs may trigger a seismic
phenomenon, irrespective of the past history or cycles of seismic events in the region.
Nonetheless, further extensive studies have yet to be done to confirm this thesis in international
practice. Seismicity is due to the weight of the impounded water which may change the stress field
under the reservoir or due to increased ground water pore pressure.

Several instances of reservoir induced seismicity have been recorded and the mode of earthquake
induced by the filling of large reservoirs is not yet understood. However, it is believed that
seismicity increases with the reservoir impoundment under certain conditions and it does not
exceed the natural seismicity level. The hydraulic head of more than 100 m in the reservoir and the
presence of tectonic elements such as faults etc. are conditions leading to create reservoir-induced
seismicity. Therefore, reservoir induced seismicity is expected in the Upper Seti Storage HEP
since both conditions are present in the project area.

Seismic Risk Analysis has been done to determine the horizontal seismic coefficient for the seismic
design of dams. Various methods have been used to determine the horizontal seismic’ ¢oefficient.

£
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The horizontal seismic coefficient for the design of high dam of Upper Seti project has been
taken as 0.15 considering different evaluation methods.

Considering that Far Western Nepal is seismically more active than Eastern and central Nepal,
the seismicity risk of the project is considered to be low in magnitude, regional and long termed.

[
5.1.10 Changes in Water Table

5.1.10.1 Construction Phase

No major impacts are expected during the construction phase

5.1.10.2 Operation Phase

A storage type of hydropower project affects the ground water situation. However, the severity
of the impact totally depends on site-specific conditions such as ground water level, gradients,
soil and rock permeability and the topography of the area. After the construction of the reservoir,
changes in the water table are expected at the upstream and around the reservoir rim. The water
table is expected to rise especially in areas like Bhimad Bazaar where the topography of the area
is rather flat and the geology consists of permeable rocks. However, due to the steep slopes of the
reservoir valley with vegetation on both banks of the river it is anticipated that the impact will be
low in magnitude, site specific and will be for long duration. '

5.1.11 Spoil Handling and Disposal
5.1.11.1 Construction Phase

During the construction of the underground powerhouse, dam foundation, power intake portal
considerable amount of excavated material will be generated. Reuse of spoils for aggregates and
backfill, and careful disposal of the balance is necessary. Limited space is available for disposal
in the damsite area as the dam site is located in a narrow valley.

The main potential impacts associated with spoil disposal are the increase in the turbidity and
sediment of river water and potential loss of protective land. As the dumping site identified is at
the downstream of the dam at the lower slopes of Beteni village and along the banks of the Seti
river downstream the landscape of the area will be affected. The impact due to spoil handling and
disposal is expected to be low in magnitude, site specific and for short duration.

5.1.11.2 Operation Phase

No impact is expected during the construction phase..
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5.2 Biological Environment

The implementation of the project will affect the baseline terrestrial and aquatic ecosysteras in
the project impact area in a number of ways, which are both adverse and positive. Since, the
project is designed as a storage type; the main biological impact will be due to the clearance of

vegetation from the reservoir submergence zone.

The potential impacts during project construction and operation phases of the proposed project

on biological resources of the project area are as follows:

5.2.1 Vegetation / Forest Resources:

5.2.1.1 Construction Phase :

Loss of natural vegetation due to site clearance from the 422 ha forest land (construction sites and
reservoir submergence zone) is the major impact due to the implementation of project. Impacts
on natural vegetation and forests include:

- Loss of vegetation due to site clearance

- Increased demand for fuel wood and timber

- Encroachment on national and Community Forests

- Loss of protected species '

(a) Loss of Vegetation Due to Site Clearance:

(1) . Construction Phase

A large number of construction workforces and their families will flow into the project area and
settle at various construction sites. Tea stalls and restaurants to cater the needs of construction
workforces will be constructed in the adjoining areas of construction sites. Insufficient supply of
kerosene and LPG will lead to pressure on the existing local forest resources. The majority of the
workers will prefer kerosene for their daily use while LPG will be common in the contractor and
proponent camps. Besides the direct work force, temporary migrants will increase the demand for
fuel wood and timber. If there is inadequate supply of alternative fuel for the construction
labourers, the pressure for fuel wood will increase. This impact will be moderate in magnitude,

local in extent and for a short duration.

(2)  Operation Phase

As shown in Tables 5.3 and 5.4, the project impacts most severely on the Hardwood Mixed Open
Forest with total 0f 29.46 ha affected with FSL 0f 415 m, followed by 271.81 ha of Mixed Open
Forest and 52.62 ha of Khair/ Sisso Forest at the same FSL.
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Table 5.3 Loss of Forest/Shrub/Grasslands under Reservoir FSL 415m

SN | Forest Land Area (ha)
1. Grazing Land 84.59
2, Shrubs Land 17.94

Total grazing/shrub 102.53

3. Hardwood Sal Forest Land 29.46
4, Mixed Open Forest Land 271.81
5. Khair/Sisso Forest Land 52.62
Total Forest 353.89

Source. Supplemental EIA Survey, JICA Study Team, 2006

Table 5.4 Loss of Forest/Shrub/Grasslands in the Project Facility Sites

SN | Forest Land Area (ha)

1. Grazing land 7.35

2. Shrub land 4.67
Total Grazing and Shrub 12.02

3. Hardwood Sal Forest Land 44.46

4. Hardwood Mixed Forest land 24.24

5. Khair/Sisso Forest Land 0.00

Total Forest land 68.7

Source: Supplemental EIA Survey, JICA Study Team, 2006

Tables 5.5 and 5.6 present the tree species and its number found in the three types of forests in
the reservoir area and project facility sites which will be affected by the Project.

Table 5.5 Estimated Number of Timber Tree Species in the Reservoir Area at FSL 415m"

Types of forest
SN | Name of Species National Community Private
Forest F
orest Forest
1. | Acacia catechu 14,291 4,882 919
2. | Adina cordifolia 2,598 888 0
3. | Aegle marmelos 1,659 533 0
4. | Albizia lebbeck 2,598 888 0
5. | Albizia lucidior 3,378 1,154 0
6. | Bombax ceiba 3,378 1,154 54
7. | Castanopsis indica 1,039 355 21
8. | Dalbergia sisoo Roxb. 0 0 1,342
9. | Garuga pinnata 260 89 . 0
10 Lagerstroemia 2,858 976 0
parviflora
11.| Mallotus philippensis 4,157 1,420 0
12.| Melia azederach L. 0 0 98
13| Lherospermum 3,638 1,243 0
lanceaefolium

14.| Sapium insigne 4,677 1,598 0
15.| Schima wallichii 4,677 1,598 9
16| Shorea robusta 31,960 10,910 0
17| Syzygium cumini 260 89 0
18| Terminalia alata 8,315 2,841 0

Total 89,643 30,618 2,443

Source: Supplemental El4 Survey, JICA Study Team, 2006
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Table 5.6 Estimated Number of Timber Tree Species in the Project Facility Sites’

il
: . Number of
% SN Tree Species trees
National Forest
K 1. Shorea robusta 25,743
3 2. Schima wallichil 3,174
3. Acacia catechu 1,858
3 4. Lagerstroemia parviflora 150
u 5. Ligustrum confusum 1,806
6. Mallotus philippensis 602
& 7 Pterosperzp um 1,806
3 Jlanceaefolium
-4 8. Sapium insigne 1,505
Total National Forest 36,644
3 Community
- 1. ] Dalbergia sisoo Roxb. 2,407
/ . Total Community Forest 2,407
& Private Forest
B 1. | Dalbergia sisoo Roxb. 212
Total Private Forest 212
Grand Total 39,263

Source: Supplemental EI4 Survey, JICA Study Team, 2006

[

The local people are highly dependent on forest resources for fodder and fuel wood in their daily
lives. The inundation of forests in the‘project area will bring negative impacts on the

. communities. The annual production losses incurred by the loss of the forest area and vegetation
l are presented in Table 5.7 and the losses in monetary terms are presented in Table 5.8. The
magnitude of impact is considered to be high in magnitude, local and for long termed.

Table 5.7 Annual Forest Resource Production Losses in the Project Area’

Reservoir Area Project
Forest Resource FSL 415m Faci]itjy Site Total
National Forest .
Annual Timber Production Loss (m°) 1,868 512 2,380
Annual Fuel Wood production Loss (m®) 1,233 338 1,571
Annual Feed Resource Production Loss (LU) 6,756 489 7,245
) Community forest
B Annual Timber Production Loss (m°) 666 46 712
@ Annual Fuel Wood production Loss (m°) 439 30 469 -
Annual Feed Resource Production Loss (LU) 2,308 133 2,441
- Private Forest
J Annual Timber Production Loss (m°) 27 4 31
Annual Fuel Wood production Loss (m°) 18 3 21
- Annual Feed Resource Production Loss (LU) 138 12 150

1 Since the project facility sites were redesigned after the completion of the Field Survey, these estimates shall
- be revised

2 Since the project facility sites were redesigned after the completion of the Field Survey, these estimates need
v to be revised.
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Reservoir Area Project
Forest Resource FSL 415m FacilitJy Site Total
Grassland
Annual Feed Resource Production Loss (LU) 60 5 65
Shrub land
Annual Feed Resource Production Loss (LU) 466 121 587
Note:

Annual Timber harvest is calculated estimating 5% of standing crops
Annual Fuel Wood harvest is calculated estimating 3.3% of standing crops
Annual feed resource harvest from grass land is calculated 0.7 LU/ha
Annual feed resource harvest from shrub land is calculated 26 LU/ha
Annual feed resource harvest from forest land is calculated 26 LU/ha

Table 5.8 Annual Forest Resource Production Losses in Monetary terms in the Project

Area
(Unit: million NRs.)
Reservoir Area Project

Forest Resource FSL 415m Facili tJy Site Total
National Forest ,
Annual Timber Production Loss 10.27 2.82 13.09
Annual Fuel Wood Production Loss 3.27 0.90 4.17
Annual Feed Resource Production Loss 3.38 0.24 3.62
Community forest
Annual Timber Production Loss 3.66 0.25 3.91
Annual Fuel Wood Production Loss 1.16 - 0.08 1.24
Annual Feed Resource Production Loss 1.15 0.07 1.22
Private Forest .
Annual Timber Production Loss 0.15 0.02 0.17
Annual Fuel Wood Production Loss 0.05 0.01 0.06
Annual Feed Resource Production Loss 0.07 0.0] 0.08
Grassland
Annual Feed Resource Production Loss 0.03 0.0025 0.033
Shrub land
Annual Feed Resource Production Loss 0.23 0.06 0.29
Note:

Timber round wood = NRs. 5500/m° Averaged from the costs of forest timber Forest Regulation 1995
Fuel wood = NRs. 2650/m> Averaged from the costs small sized forest products, Forest Regulation 1995
Feed Resource loss = NRs. 500/LU

The impact is expected to be high in magnitude, local in extent and for long duration.

(b) Increased Demand for Fuel wood and Timber

The inflow of people for construction works and other related works will increase in the project
area. The construction workers, their dependents and people who provide goods and services to
these new migrants will undoubtedly have an impact on the forest of the surrounding area. So this
impact is considered to be moderate in magnitude, site specific and for short duration.

(c) Possible Encroachment on the National Forest

During the site clearance period the petty contractor, the local people from surrounding area may
involve in the encroachment of the National Forest outside of the submergence zone. The
possibility of encroachment on Community Forests is low due to the continuous movement of the
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"Heralo" in the forest area. Such impacts are considered to be moderate in magnitude, site

specific and for short duration.

(d) Exploitation of Non-timber Forest Products

During the construction period, human resources affiliated directly or indirectly in the

. construction of the project may be involved in the collection and selling of Non-Timber Forest

Products(NTFP) like medicinal plants. These species are not only common in the project site but
are equally found in similar climatic regions in other parts of the country. Therefore, the impact

is considered as low, site specific and for short duration.

(e) Impact on Rare, Endangered and Threatened Plant Species

Gittha (Dioescorea deltoidea) of the Appendix Il of the CITES categories is found in the project
alignment. Similarly, Sal (Shorea robusta), Khair (Acacia catechy) and Simal (Bombax ceiba)
found along the alignment has been banned for the transportation, export and felling for the
commercial purposes under the Forest Act 1993, GoN. Vulnerable species Tatelo (Oroxylum
indicum) andrare species of Chatiwon (4lstonia scholaris) reported elsewhere in similar climatic
regions of the country is also found in the project areas which are likely to be affected by the
implementation of project. The impact is considered to be low in magnitude, local and for long

duration.

- 5.2.1.2 Operation Phase

~ (a) Encroachment of Forest

During the operation phase, the buffer zone that lies between the forest land and reservoir level
may provide easy access to the local people for the encroachment of forests and its products. It
will provide opportunities for earning by selling of timber and non-timber products. This impact

-will be moderate in magnitude, local and for a long duration.

(b) Conservation Status of Plants

Although 11 species included in the conservation lists of IUCN, CITES and Government of
Nepal were found in the study area, it is actually not very rich in terms of biodiversity. The flora
in the project area is already disturbed and impacted by human activities such as farming, cutting
of trees, hunting and trapping, collection of various forest products, etc. Only residual
populations of plants colonize near the human habitation zone and reservoir area. No permanent
core colony of endangered and rare plant species is found in this area. Furthermore, the habitat
for those species are not limited in the project area but similar conditions for the habit_éts ofthose
species widely extend in the vicinity of the study area such as the Madi river and Trishuli river
watersheds and other regions in the country. Therefore, loss of these species in the local, regional
and national scale is minimal and the project will have moderate impacts which will be local and

for long duration.
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5.2.2 Wildlife
The potential impacts on the local fauna during construction and operation phases of the Upper
Seti Storage Project are as follows:

5.2.2.1 Construction Phase
(a) Loss of Habitat

Loss of habitat is considered a direct long-term impact to wildlife of the project area. The
construction of the dam, intake, powerhouse and reservoir and other associated facilities requires
site clearance which will disturb the wildlife habitat. The loss 0f 422.5 ha forest land and 114.5
ha shrub land and greybeard area due to reservoir formation and placement of different facilities
and other associated works will produce a long term localized impact on the fauna. A total 0f27
species of mammals reported from the Project area by direét and indirect survey methods will
lose their natural habitats. Some of the wild animals reported in the project area such as Panthera
pardus, Presbytes entelus and Nemorhaedus goral have been enlisted under CITES Appendix
while Macaca mulata, Felis chaus in CITES Appendix II and Vulpes bengalensis, Martin
flavigula, and Canis aerus in CITES Appendix IIL All these species are listed as susceptible (S)
categories of NRDB status.

However, the fauna reported from the area are widely distributed in the forest of the upper hills
and the area occupied by the project in comparison to the total available forest habitat is less and

likely to be considered as low impacts.

Exploitation of the natural forest in reservoir clearance will inevitably lead to the loss of bio-
diversity. More stratified and diverse habitats provide shelter and food for more diverse fauna and
flora (Shrestha, 1989). The behavior of animals will change due to the loss of their natural
habitats and other disturbance associated with constructive activities. These impacts are low in

magnitude, site specific and for long duration.

(b) Construction Disturbances

Construction disturbances resulting from blasting, drilling, vehicle movement and other related
activities would interrupt normal movement, feeding and other activities of mammals. Night
blasting, electric lights in an around the work site and the presence of humans will also affect
wild animals grazing around the area. The clearing, excavation, grading and filling activities will
affect less mobile, frequently smaller species such as frogs, lizards and small mammals (rats).
Water pollution from project activities (muck disposal, washing of concrete batching plant, solid
waste and accidental spill of oil and lubricants) may also affect the local wild fauna and water
birds. This is short-term, localized and of low impacts and will be reduced as construction work
at each site is completed. This impact is low, local and for short duration. '
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(¢) Hunting and Poaching by the Labor Force _

Possible hunting and poaching by the labor force may also consider a short-term localized
impact. The local hunters and the workforce might be attracted to hunt birds and other wild
animals. The possibilities of hunting and trapping by workers during the construction period will
have some adverse impacts on the local wild fauna. However such pressure on wildlife will be
site specific and decrease as the work tends to be completed. This impact is considered as low,

site specific and for short duration.

5.2.2.2 Operation Phase

The wildlife of the project area will completely lose their natural habitats due to the submergence
of 726 ha land including agricultural land, forest land, greybeard areas and shrub lands by the
reservoir formation. The normal movement of fauna from one river bank to another will be
completely blocked by the reservoir formation. Some wild animals may change their natural
behaviour, although most of the fauna reported from the area are predator visitors and confined to
the uphill-forested areas. So the magnitude ofthe impact due to project operation is considered as
high, site specific and for long duration.

5.2.3 Fish and Aquatic Life

- The construction and operation of the Upper Seti Storage Hydroelectric Project is likely to have

some impacts on the local fish resources. Submergence of 7.26 km? riverine habitats, loss of
habitat, blockage of fish migration and dewatering of approximately 2.0 km river section are the
impacts likely to appear due to implementation of the project. The other possible impacts are
reduced flow from the Madi-Seti confluence to further downstream, changes in water quality, and

possible increase in river sedimentation etc.

5.2.3.1 Construction Phase

a) Habitat Destruction and loss of Spawning Ground

The construction disturbances such as removal of river boulder, temporary diversion of the river
for dam construction, water pollution and possible increase in fishing activities are considered as
adverse impacts of the project during the construction phase. The Seti river contains large
number of boulders, pebbles and gravels especially in the downstream of the dam.

The boulders occupy large pool areas acting as fish shelters whereas pebbles and gravels
deposited in the river provide potential spawning habitats. The excess removal of boulders from a
particular place will affect the fish habitat, upstream migration (migration with the help of
adhesive disc as in Schizothorax sp) and provide easy place for exploitation of fishes. The impact
is considered to be moderate in magnitude , local and short tennegv %

Upper Seti Storage HEP © ~ w521 ESSD




Impact Assessment Environmental Impact Assessment

5.2.3.2 Operation Phase

a) Impact on Fish
The transition from riverine to lacustrine conditions would probably have profound effects on the
aquatic conditions and fauna of the area. Due to the formation of the reservoir the river flow
velocity along the reservoir stretch will be substantially reduced. All rapids and stretches of
broken water (run and riffle) and spawning and rearing areas will be submerged accordingly.
Rapid colonization of fish species preferring standing water environments often takes place soon

after a reservoir has been created.

Fish species such as Copper mahseer, mahseer, minor carps (Labeo sp.) and Puntius sp will
grow well in the reservoir area. There will be abundant growth of aquatic vegetation which,
contribute direct food to most of fish species such as Labeo sp. and Chagunius chagunio.
Carnivorous fish species will breed fast and dominate the ecosystem due to the prolific growth of
aquatic and terrestrial insects stranded on the slow moving water surface of the reservoir. The
other species likely to be adapted in reservoir type habitat are Channa sp and Barilius sp. The
snow trout species which occupy a very low distributional range and composition in the project
area will further be decreased or eliminated by the formation of the reservoir. This species will be
adapted to live in cool precipitous upper section of the Seti reservoir. The population of
migratory catfish such as (Bagarius bagarius) and Jalkapoor (Clupisoma garua) will also
probably be eliminated from the reservoir area. '

The impact is expected to be moderate in magnitude, local and for long duration.

b) Fish Migration

A barrier effect is expected on long distance and mid-range migrant species due to the
construction of the dam about 140 m high above the riverbed. The presence of long distance
migrant species such as Sahar, Gounch, Jalkapoor and Eel are reported from the Seti river
especially in the high water phase. The banks of the Seti river near Bandarkuna and Sisneri are
the likely spawning sites in the upstream area. The construction of the dam will eliminate access
to some upstream spawning areas for migratory fishes. The migratory species which occupy a
long migration range for spawning, rearing and feeding in the upstream of the Seti river will be
significantly affected by the construction of the dam. The construction of the dam will pose
significant impacts with regard to the migration of migratory species of the Seti river. Mahseer,
Eel, Gounch and Jalkapoor are of prime concern.

The overall magnitude of the impact is considered high, long term and localized because as
mentioned fish diversity and density is high in the Bhimad area. The construction of the dam will
pose significant impacts to river migration of fishes. The impacts on different types of fish are

discussed below:
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c) Resident Species

It is expected that the resident fish species in the affected parts of the river will be influenced
during all the stages of life cycle . All fish populations will decrease according to the reduction of
water discharge and change of water quality. The species and population of fish living in the
dewatered section will be affected most. This includes the following species Garra gowia,
Noemacheilus bevani, N. rupicola, Glyptothorax sp., Barilius bendelisis, and B. barana. The
pool area will provide a suitable rearing ground for the resident and midrange mi grant species.

Some small size fish like Barilius may survive in pool areas.

d) Mid-range Migrant Species
The adult Mid-range migratory fish, residing in the central or lower parts of the Seti and

‘ spawning in upper parts, will be affected mainly by the reduced area for spawning and growth of

fry. The impact will be considered particularly high during March -April when the popular snow
trout breed. However, the adult stages will also be affected in 1.5 km stretch according to
discharge reduction. Any change in water quality will also affect the spawning and nursery
ground more severely than the adult residence area. This includes the snow trout species
Schitothorax plagiostomus S. progastus, Neolissocheilus hexagononepis and Labeo dero. The
adult fish requires more water as a result of low flows and they could move out of the area (1.5

- Km) into deeper water. In the worse case scenario there could be a species change to catfish, rock

carp and loaches which are adaptable to low flow conditions.

e) Long Distance Migrant Species

Long distance migratory fish can be defined as fish residing in the downstream part of the Seti
and or Narayani river and move into the upper reaches for spawning. The upstream spawning
migrations mostly take place between May to JuIy. The likely reduction in flow during
spawning and migration will have significant impacts on long distance migratory fishes. The
young fry residing in spawning areas or nearby downstream will experience lower discharge and
different water quality compared to pre-diversion years. Production of fish fry of these fish
species will be reduced due to the reduction of discharge in addition to impécts affects caused by
the modified water quality. This will concern fish species like Tor putitora, T, tor, Anguilla

bengalensis, Bagarius bagarius and Clupisoma garua.

) Loss of Micro-organism

Dewatering below the powerhouse for approximately 18 hours a day for a stretch of 1.5 km will
have a serious impact on the micro-flora and aquatic invertebrates. A total of 5 species of fish, 14
species of phytoplanktons, 4 species of zooplanktons and 10 species of aquatic insects may be
lost in this section. Fish food in the Seti river is plentiful. The reduced flow would result in lower
flow velocities, increase in water temperature and shifts in zooplankton, aquatlc and riparian
vegetations. There could be a shortage of fish food for 7.5 months in the dewatered bed. The
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overall aquatic production in a moderate or fast flowing river takes place on the river bottom. In
addition, input from the terrestrial surrounding along the river like leaves, insects, grass, and

 other organic particles often play an important part to increase the productivity of the river.
Generally speaking, a permanent reduction of water flow in a river will reduce the area of river
bottom for aquatic production.

5.3 Socio-economic and Cultural Environment

This section provides an assessment of potential socio-economic impacts and a description of the
proposed mitigation measures. The implementation of the project will have impacts like
landtake, population displacement, social problems due to influx of labourers and economic spin-
offs etc. The eight VDCs including Vyas Municipality (Damauli) of Tanahu District which will
be affected by the project, has a total area of 1546 km® and a population of 304496.

The main social impacts arising from the construction and operation of the storage type of
hydropower project in an area where subsistence agriculture is the main economic activity and
culture traditional can be broadly classified as:

e Relocation of the people;

o Increased pressure on community resources like water, forest, and agriculture land;

e Potential health, sanitation concerns and increase in disease vectors associated with
the pollution from construction operations, work camps and from the deterioration
of air, water quality;

e Potential for an increase in illegal activities such as illegal fishing, hunting, felling of
trees resulting from the increased population and access;

e External pressure on social/religious traditional ways of living in the communities;
and

e Overburdening of the existing social infrastructure (e.g. heath services and schools)
due to the influx of the construction and operation work force.

The households affected directly and directly from the project are given in Table 5.9. The
households in the project impact area would be indirectly affected to varying degrees both
adverse and positive resulting from changes in the physical, biological and social baseline
conditions in the area. Positive impacts arising from the opening of the area for direct and
indirect employment, job creation, increasing rural electrification and other social services will
be highly significant.
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‘ Name of the Affected VDCs Villages in the affected VDCs —]
Vyas Municipality Beteni, Huksetar,Patan, Bisghare.
Kahun Shivpur Thati,Patighar, Dharapani,Samidanda,
Malinge,Banchare, Lokma, Syanlun and Gyajha
Pokhari Bhnajyang Simalswara, Belbase and Simalchaure.
Rising RaniPokhari Tuttwa, Badarkuna, Jalbire, Jaruwapani, Risinpatan and Geruwatar.
KotDurbar Bajhogara, Hukadi, Chap, Chilekama, Machadanda, Kortan.
Majhkote Chorepatan, Saune and Dumsadi
Bhimad Khanaltar, Baghtar, Malebagar, Bhimad bazaar, and Geruwapani.
Chhan Thandiphant, Chanpatan, Tallotar, Thakkas, Chimkhan and Pipale

Impact Assessment Environmental Impact Assessment

Table 5.9: Affected Area, Villages and Population

Directly Affected People 1. 86 families to be relocated from the reservoir area
(i.e., families whose houses | 2. Families whose houses or land are affected by the access roads, borrow
or land have to be acquired areas, construction camps)
temporarily or permanently | 3. Families whose houses or land are affected by the fluctuation of the
for the project) reservoir level
Indirectly Affected 4, Villages to be affected by construction of the dam: Beteni, Huksetar,
(i.e., families or villages Patan, Bisghare, Thati,Patighar, Dharapani and Gyajha
that will be disrupted or | 5. Villages to be affected by construction of the powerhouse: Samidanda,
benefited from construction “Malinge, Banchare, Simalswara, Belbase and Simalcharre.
activities, road access and | 6. Villages in the reservoir area: Lokma, Syanlun, Bajhogara, Hukadi,
project operation) Chap, Chilekama, Machadanda, Kortan, Tuttwa, Badarkuna, Jalbire,
Jaruwapani, Risinpatan, Geruwatar, Chorepatan, Saune, Dumsadi,
Khanaltar, Baghtar, Malebagar, Bhimad bazaar, and Geruwapani,
Thandiphant, Chanpatan, Tallotar, Jhakkas, Chimkhan and Pipale
7. Village to be affected by the access road - Beteni
All the women population residing in and around the project area
Regional Economic | 9. The Tanahu District will be affected by the project in terms of project
Impacts expenditures, employment, economic spin-offs, and power generation
(i.e., districtsand VDCs that revenues.
will benefit from direct, | 10. Damauli municipality, which lies along the highway, will be affected by
indirect and induced project the project.
impacts)

. Table 5.10: Affected VDCs

Only the lower reaches of the villages and patches of agricultural land on the lower slopes of the
villages are affected by the reservoir formation. VDCs like J amune, Kot Durbar, Kahu Shivpur
and Pokhari Bhanjynag are not considered to be seriously affected as the settlements situated on
the upper and lower slopes consists of only forests. The affected settlements are shown in Figure
5.3 E

ESSD

Upper Seti Storage HEP 5-25



Impact Assessment Environmental Impact Assessment

The implementation of the project will bring about adverse socio-economic and cultural effects
both during the construction and operation phases. These impacts can be categorized into four
issues, namely i) loss of land and property, ii) direct impacts to households, iii) socio-economic
and cultural impacts during construction, and iv) socio-economic and cultural impacts during
operation.

5.3.1 Loss of Land and Property

5.3.1.1 Effect on Land for Cultivation

The cultivated land areas are under the ownership of the local people. Asindicated in Table 5.11,
the project will affect 151.22 ha of cultivated area, accounting for approximately 15% of'the total
affected land.

Table 5.11: Cultivated Area along the Reservoir Site as per GIS Maps and Cadastral Maps

Reservoir Risk Zones
Project Facility
Type of Land Use FSLA1SH0m (Wantang Khola, Phedi Sites Grand Total
Khola, and Tittuwa)
K|
[J Cultivated areas (ha) 108.89 6.51 35.82 151.22

Source: GIS Map, JICA Study Team, 2006.

Most of the agricultural land is located in Rising
Patan in Rising Ranipokhari VDC, Saune and
Chhore Patan in Majhkot and Bhimad Bazaar and its
‘ vicinity in Bhimad VDC. A comparative analysis of
the cultivated land areas using GIS and the cadastral
map reveals that the GIS land use under cultivation
is higher than the cadastral map. This can imply that |
in the reservoir area, there are many land plots which
are under cultivation, but are not legally registered in
the Land Revenue Office or in the District Survey Office. As the construction of the project
acquires 151.22 ha of agricultural land, this impact is high in magnitude, local and long term in
duration.
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Table 5.12: Cultivated Areas in the Reservoir Site as per GIS and Cadastral Maps

, Affected VDC Cultivated la.nC: d(::t?-a] Es. timated cultiva‘te " l‘jm d
& Reservoir FSL 415+10m GIS Map Map without legal registration
. Bhimad 4.18 1.39 2.79
- . Chhang 26.61 22.09 4.52
4 Majhkot 12.76 15.28 -2.52
S Rising Ranipokhari 28.37 38.75 -10.38
Kotdurbar 14.74 6.00 8.74
3 Jamune 11.46 0 11.46
B Kanhun Shivapur 10.76 10.11 0.65
| Total 108.89 93.62 15.26
r? Source: GIS Map; JICA Study Team, 2006, and Cadastral Maps. District Survey Office
i
Note: The Geruwatar area is currently under grassland, but is registered as agricultural land. The GIS map has recorded
& this area as grassland. It is because of this, the actual cultivated land in Rising Ranipokhari VDC is less than the cultivated
L.g p land indicated in cadastral maps.
. [

- 5.3.1.2 Effect on Agricultural Products

The annual production loss from the agricultural areas occupied by the project is presented in
Table 5.13. It is estimated that 660 metric tons of annual production will be lost due to the
implementation of the project. If we assume that average crop yields for paddy are 3.15 metric
tons per ha, the annual loss of paddy production resultin g from the project is approximately 285
metric tons, accounting for 43 percent of the total annual production loss. Since the great
majority of the local people in the affected areas are en gaged in agriculture, the project will bring
about adverse impacts on their livelihood. As the annual production loss is very high, this impact
is high in magnitude, local in extent and long term in duration.

- Table 5.13: Annual Production Loss of the Agricultural Land
£ . Production losses in metric ton (1000 kg)
- ) Risk Zones Project
i Loss Type Reservoir (Wantang Khola, | - =~ Grand
Ld FSL415+10m | PhediKhola,and | T2ol® | qopy | Percent
Tittuwa) Sites
Y , Paddy 205.8 . 1230 67.7 285.8 43.25
3 Irrigated land Wheat 24.83 1.48 8.17 34.48 5.22
Maize 43.12 2.58 14.18 59.88 9.06
AT Early paddy 52.66 3.15 17.32 73.13 11.07
H_A Maize 108.89 6.51 - 35.82 151.22 22.89
Upland Millet 20.91 1.25 6.88 29.04 439
~ Pulses 19.60 1.17 6.45 27.22 4.12
Grand Total
‘ 475.81 28.45 156.52 | 660.78 100
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Cropping intensity and production per ha of land in irrigated Cropping intensity and pl’OdElCtion per ha of land in

Khet land upland (bari land)
Cropping % in the | Production/ha ( Cropping % in Production/ha
Crop Type land MT) Crop Type the land (MT)
Paddy 100 3.15 Maize 100 2.5
Wheat 20 1.9 Millet 40 1.2
Maize 33 2 Pulses 50 0.9
Early paddy 26 3.1

Source: Supplemental EIA Survey, JICA Study Team, 2006,

Note: Estimated upland and irrigated land in the reservoir/project facility site area = 60 percent irrigation khet land, and 40
percent upland (bari land) based on Tanahu district's average. Since the compensation for loss of agricultural products is
officially estimated based on the unit yield of the district average data, it has been used here.

5.3.2 Direct Impacts to the Households

All the people or households whose land or property is acquired by the project temporarily or
permanently are generally defined as the project affected persons/households (PAF). These
affected persons/households are those who will lease their land temporarily in negotiation with
the contractor, and those who will be permanently displaced by the construction of the project
structures, project facilities, and reservoir inundation. The extent of impact severity will vary
from household to household, and depends upon the loss of land and property, their current social
and economic conditions, and likely conditions after the acquisition of land and property. This
section describes various impacts to the households.

5.3.2.1 Affected Land Parcels of the Project

The cadastral maps were the basic input for the identification of the land parcel in the project
affected area. The Household Survey of the affected people could not verify all the land parcels
due to a high number of absentees during the survey. Besides, there are number of land areas
under cultivation, but are not defined as land parcels legally and the limited field survey was
unable to define these lands in land .parcel category. The cadastral maps of the area limits
mapping only to agricultural areas of the survey period, i.e. about 35 years back with a few
modifications only. The forest, barren area, river corridor, shrub land and grassland are not
shown in the cadastral map. Table 5.14 presents the accounted land parcels in the project affected
area as per the cadastral map. ‘

Table 5.14: Number of Land Plots Affected by the Project

Affected VDCs/Municipality (FSL 415+10 m) Number of land plots
Bhimad 21

Chhang Bazaar : 116

Majkot 134

Rising Ranipokhari 252

Kotdurbar 68

Kahun Shivapur 52

Total land plots affected (Reservoir) 643
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Kahun Shivapur 52
Total land plots affected (Reservoir) 643
Kahun Shivapur VDC
Access road 24
Spoil disposal (Beltar) ©317
Base camp (Huksetar) 55
Vyas Municipality
Access road (Benipatan and Betini) 130
Total land plots affected (project facility sites) . 526
Grand Total Land plots affected Project 1169

Source: Cadastral maps of the affected area
5.3.2.2 Affected Land Owner of the Project

Table 5.15 presents the numbers of land owners actually verified and those estimated from the
database of the field book of the District Survey Office. The number of total private land owners
is estimated to be 838 households.

Table 5.15: Number of Affected Land Owners of the Project Area

Particulars Reservoir area FSL 415+10 m Project Facility Sites
Owners identified plots 471 662
Owner unidentified plots 113 55
Government plots 59 9
Estimated private owners of unidentified plots 70 34
Private owners of identified plots ' 275 405
Total arable land not registered (ha) 16.6

Estimated private owners of the not registered 54

plots

Total owners 839

Total Private Owners ' . 838

Government Owner : 1

Source: Supplemental EIA Survey, JICA Study Team, 2006

Note: Estimation of owners of unidentified plots and areas is based on the total identified owners Vs identified plots areas
Jor 425 m levels.

Legally, there are no tenant families in the project area. However, the number of landowners and
tenants will be further validated during the detailed study to be conducted by the developer.

5.3.2.3 Affects on Private Built Structures

The project is envisaged to affect two types of built structures, namely privately owned structures
and community owned structures. The privately owned structures include houses, cowsheds,
toilets and other facilities. As indicated in Table 5.16, 313 private structures in total will be
affected by the project. About 55 % of the total affected private structures are located in the
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project facility sites, in which congested communities have been developed due to good access
to Damauli.

Table 5.16: Affected Private Structures

Number of Affected
Affected VDCs/Municipality Private Structures
Bhimad, 0
Chhang 31
Majkot, 4
Reservoir Area Rising Ranipokhari 82
Kotdurbar 5
(FSL 415+ 10m) Jamune 18
Kahun Shivapur 0
Vyas Municipality 0
Total 140
Kahun Shivapur-Beltar (for Spoil disposal) 64
Kahun Shivapur-Huksetar (for base camp) 41
Project Facility Sites Vyas Municipality- Lower terrace (for access road 63
Benipatan-Dam right bank of Seti)
Total 173
Grand Total ‘ 313

Source: Supplemental EIA Survey, JICA Study Team, 2006

5.3.3 Affected Structure Owners of the Project

Generally, one owner has several structures. The number of owners having affected structures is

presented in Table 5.17. The name of each owner having these affected structures was identified

in the reservoir area and project facility sites during the household survey. It was estimated based

on the GIS Map that structures of 20 people will be affected. Construction of the project needs

the permanent acquisition of 313 private structures owned by 110 families. Thus this impact is

expected to be high in magnitude, local in extent and of long term in duration.
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Table 5.17: Structure Affected Owners of the Project area.

Affected Reservoir Area Risk Zone(Wantang Project Facility Sites Grand
VDCs/Municipality 415+ 10 m Khola, Phedi Total

Khola, and

Tittuwa)*
Bhimad, 0 0 0
Majkot, 3 0 3
Chhang 8 0 8
Rising Ranipokhari 11 20 31
Jamune 12 0 12
Kotdurbar 5 0 5
Kahun Shivapur 0 0 Spoil disposal (Beltar) 22 22

Base camp (Huksetar) 8 8

Vyas Municipality 0 0 Access road 21 21
Total 39 20 51 110

Source: Supplemental EIA Survey and *GIS Map, JICA Study Team, 2006 Note:

For the Risk Zones, it was assumed that all structures belong to different 20 people due to no inventory structure survey.

5.3.4 Residential Structure Affected Owners

The entire owners of the affected structures are not residing in these structures. Table 5.18
presents the number of affected owners of residential structures, who need to be relocated from
the present residential premises to a new location. In other words, these people will be
immediately and severely affected by the implementation of the project.

As 86 families are displaced due to the construction of the proposed project, the impact is high in
magnitude, local in extent and of long term duration. The list of the affected families are given in

Appendix L.
Table 5.18: Affected Residential Structure Ownuers of the Project Area
Risk
. Zone(Wantang )

VDC Sﬁz‘:fc‘iipaﬁ o Rffxfﬁ ® | Khola, Phedi Project Facility Sites i‘oﬂf

Khola, and

Tittuwa)*
Bhimad, 0 0 0
Majkot, 0 0 0
Chhang 7 0 7
Rising Ranipokhari 4 20 24
Jamune 9 0 9
Kotdurbar 0 0 0
Kahun Shivapur 0 0 Spoil disposal ( Beltar) 18 18

Base camp (Huksetar) 7 7

Vyas Municipality 0 0 Access road 21 21
Total 20 20 46 86

survey.

Source: Supplemental EIA Survey and *GIS Map, JICA Study Team, 2006

Note: For the Risk Zones, it was assumed that all structures might be residential structures due to no inventory structure
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5.3.5 Residential Structure Affected Owners without Legal Holdings

Some of the residential structure owners to be affected by the project have no legal holdings of
the land plots. Such residential structure owners are found at Wantang Khola, of Rising
Ranipokhari, Beltar of Kahun Shivapur VDC, Bhimad, Chhang, Rising Ranipokhari, and
Jamune VDCs. These residential structures are located on government land.

Apart from this, there are people having residential structures in other people’s land but without
any legal documents. Table 5.19 presents the number of such residential structures in the
reservoir area and project facility sites. From Table 5.19, it is evident that 30 households will be
losing their residential buildings but these households have no entitlements on these properties.
This implies that the households are landless. So, the impact is very high in magnitude, local in
extent and of long term in duration.

Table 5.19: Residential Structure Affected Owners without Legal Holdings

Particulars | Number
Reservoir Area FSL 415+10 m

Residential Structures in government land without legal holdings | 29
Project Facility Sties

Residential Structure in others land 1
Grand Total : . 30

Source: Supplemental EI4A Survey, JICA Study Team, 2006

5.3.6 Seriously Project Affected Families and Project Affected Families

As previously mentioned, the effect of the project due to the acquisition of land and other assets
is not equal for all the affected people. Some people may lose a significant amount of land or
residential house while others may marginally be affected due to loss of small portions of land or
income. Those who will lose their houses and be relocated may not be seriously affected in terms
of an economic point of view if they have sufficient amount of land or other assets in non-
affected areas. It is very difficult to identify a definitive conclusion on the severity of the impacts
objectively to each of the project affected people since there are not reliable databases on the
social and economic conditions of the households in the VDC and district. There have been no
standard criteria of Seriously Project Affected Families (SPAF) and Project Affected Families
(PAF) in Nepal. Every project has developed and used different criteria for SPAF and PAF>.

3 Kaligandaki A project has employed categorization of the project affected households on the basis of the loss of land. Any
household losing more than 50% of the total land irrespective of the landholding size and other off-farm income was
identified as SPAF and the rest as PAF. This evaluation was based on the answers of the respondents in the household
survey.
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Although 339 households were randomly selected from the potentially affected households as a
sample, it is useful here to comprehend the picture of the most disadvantaged groups among
these affected households, who need to be given special consideration during the detailed design
phase and implementation of rehabilitation programs under the Social Action Plan.

Thus, a distinction has been made betweia SPAF and PAF taking consideration of 2 poverty
related criteria and putting the sample households. The criteria for SPAF are given below;

. Marginal households having < 5 ropani (0.25ha) of land or

° Households having the below poverty line per capita/annum income of NRs 8902 (defined
by Nepal Living Standard Survey 2003/04 for Rural Western Hill)

Based on the land holding criteria, altogether 263 households (66% ) are identified as SPAF,
while under the per capita poverty line income criteria, only 30 households (7.5%) are identified
as SPAF (Table 5.20).

Table 5.20: SPAF and PAF by VDC

| égeé::fd By Land Ceiling <5 Ropani By < Per Capltaggglzlual Income NRs e of ol

Municipality SPAF PAF Total SPAF PAF Total (N=399)
No. | % No. | % | No. | % | No. % { No. | % | No.| % %

- Bhimad 1250 31750 41 100 0 0 41 100 41 100 1.0
Chhang 24 | 51.1 23 1489 471 100 3] 641 4419361 47| 100 11.8
Majhkot 8 | 38.1 131619 ] 21| 100 31143 18 | 85.7 | 21 100 5.3
Rishing Rani
Pokhari 51 58 3 42 88 | 100 2 2 86 98 | 881 100 22.1
Kotdurbar 71412 10 | 58.8 17 ] 100 41235 13 ] 76.5 17 1 100 4.3
Kahun
Shivapur 108 | 78.8 29 121.2 1 137 | 100 11} 8.0 126 [92.0] 137 100 343
Vyas 641753 21 | 24.7 851 100 71 82 78918 85| 100 21.3
Grand Total 263 | 65.9 | 136 3411 399 | 100 | 30| 7.5] 369|925 399 | 100 100

Source: Supplemental EI4 Survey, JICA Study Team, 2006

The SPAF are found mostly among the Dalits (78%) compared to other four categories of
caste/ethnic households under the land holding criteria, while under the per capita income
criteria, the highest number of Adibashis/Janjatis (9%) are categorized as SPAF (Table 5.21 ).
The impact is high, local and for long duration.
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3 Table 5.21: SPAF and PAF by Caste/Ethnicity

% Caste/ Ethnicity L. . By <NRs 8902 Per Capita Annual % of

By Land Ceiling <5 Ropani Tncome Total

& SPAF PAF Total SPAF PAF Total (399)

3 No. | % [ No.| % [ No.| % [ No. | % | No. | % [No | % %
Brahmin/ Chhetri/

m Thakuri 39 (5131 371487 | 76| 100 5] 66| 714934 76 | 100 | 19.0

i Adibasi/ Janajati 190 | 6831 88317 278 100{ 24| 86| 254 ({914 278 | 100 | 69.7

= Dalit 25 | 78.1 712191 321 100 1] 3.1 311969 321 100| 80
Other (Sanyasi) 91692 4308 13| 100 0 0 13 | 100 13100 33
Grand Total 263 | 659 | 136 [ 34.1 | 399 | 100 30| 7.5 369 ) 925 399 | 100 100

Source: Supplemental EIA Survey, JICA Study Team, 2006

5.3.7 Socio-Economic and Cultural Impact during the Construction Phase

5.3.7.1 Affect on Infrastructures

The reservoir inundation affects a variety of infrastructure facilities of the communities. They
include motorable roads, suspension bridges, foot trails, irrigation canals, and electricity
distribution.

I. Motorable Road

The motorable roads are an important transportation means of moving goods and people from the
bazaar areas such as Damauli and Bhimad Bazaar to the rural villages. Motorable roads to be
submerged by the reservoir of FSL 415 m are presented below in Table 5.22. This impact is
moderate in magnitude, local in extent and medium in duration.

Table 5.22: Affected Motorable Road — Graveled

! Location FSL415m
SN Name of Structure VDC/Municipality Affected Remarks
Stretch (m)
1 | From Majkot to Wantang Khola Majkot 200 Replace by rerouting
™
o/ 2 | From Wantang Khola to Rising | Rising Ranipokhari 100 Replace by rerouting
Patan
Total 300

Source: Field Survey of Supplemental EIA Survey, JICA Study Team, 2006

]

II. Bridge and Suspension Bridge

S

The inundation of suspension bridges will seriously affect the
daily life of the local people living on either banks of the Seti
rver since these suspension bridges are the lifeline of

S

transportation and communication for them. Table 5.23
indicates the name, the location and the affected stretch of
- these affected suspension bridges and a bridge.

{

Lima Suspension bridge (Khaun to Damauli)
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Table 5.23: Affected Suspension Bridge

FSL 415
Location m .
SN | Name of Structure VDC/ Affected | Remarks
§ Municipality | stretch
& (m)
. . . . Rising
| Suspension Bridge across Seti from . . 5 Replace by
1 Rising Patan to Jhakas (Jhakas Pool) Ranipokhari/ 125 longer SB
Chhang
. . . Rising
Suspension Bridge across Seti from . . Replace by
M 2| Geruwatar to Kundale (Kundale Pool) Ranipokhari/ 110 longer SB
. Chhang
. . . Rising
Suspension Bridge across Seti from . . | Replace by
3 Tutuwa to Belbot (Tutuwa Pool) ?ampokhan/ 110 longer SB
amune
) 4 Suspension Bridge across Seti from | Kotdurbar / 135 Replace by
Belbot to Machang Bhagar (Tuni Pool) | Jamune longer SB
ﬂ 5 Suspension Bridge across Seti from | Kotdurbar / 195 Replace by
Bajogara to (Chule Pool) Jamune longer SB
. . . Kahun
6 ]gugpensmn Bridge across Seti from Shivapur  / 135 Replace by
ajogara to Bhagar (Lima Pool) b longer SB
amune
Total 740

Source: Supplemental EIA Survey, JICA Study Team, 2006

! IIL Foot Trails

Foot trails are also very important transportation mode for the local people living on either banks
of the Seti river since these foot trails can serve to connect one community to another, and the
scattered communities and the district headquarter Damauli as well as Bhimad Bazaar. The

) affected foot trails are described below in Table 5.24. This impact is high in magnitude, local in
extent and for long duration. |

Table 5.24: Affected Foot Trails

FSL 415
. m
- SN Name of Structure Locatl_o_n V].)C/ Affected Remarks
it Municipality
; stretch
- ’ | (x)
- From Tallo Tar to Jhakas along Replace by
1 left bank of Seti Chhang 2000 rerouting
~ From Jalbire -Bandarkuna to Rising Replace by
) 2 Geruwatar along right bank of . . 2600 .
- Seti Rampokhan rerouting
- From Jhakas to Kundaletar Replace by
3 along left bank of Seti Chhang 3000 ‘r«erI;uting
. From Jaruwapani to Jhakas | Rising 75 ‘;A,flt'e“i:native
— suspension bridge Ranipokhari .to be'decided
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FSL 415
. m
SN Name of Structure Locat%op VPC/ Affected Remark:
Municipality
stretch
(m)
5 From Rising Patan to Jhakas | Rising 500 Alternative
suspension bridge Ranipokhari to be decided
Rising Alternative
6 From Geruwatar to Amdanda Ranipokhari 520 to be decided
From Kundaletar to Alternative
7 Lankuswara Chhang 410 to be decided
3 From Tittuwa to Tittuwa | Rising 9260 Alternative
suspension bridge Ranipokhari to be decided
From  Tittuwa suspension .
9 bridge to Betini along left flank Jamgz}e / Vyas 13500 Rep lac.e by
. Municipality rerouting
of Seti
From Tittuwa suspension | Rising Reolace b
10 bridge to Tuni suspension | Ranipokhari / 2500 rerI:.) atin 4
bridge along right flank of Seti | Kotdurbar g
From Chap to Tuni suspension Alternative
11 bridge Kotdurbar 225 to be decided
From Dumdanda to Tuni Alternative
12 suspension bridge Jamune 260 to be decided
From Bahapur to Tuni Alternative
13 suspension bridge Jamune 730 to be decided
From Machang Bhagar to Alternative
14 Chelekarna Kotdurbar 500 to be decided
From Banjgara to Chule Alternative
15 Suspension bridge Kotdurbar 7 500 to be decided
16 From Banjgara to Lima | Kahun Shivapur/ 9250 Alternative
suspension bridge Kotdurbar to be decided
From Lima suspension bridge to . Alternative
17 Rainidanda Kahun Shivapur | 800 1, e ided
From Satan to Lima suspension . Alternative
18 bridge along Lima Khola Kahun Shivapur 2500 to be decided
From Chule suspension bridge Alternative
19 to Barchyan Jamune 320 to be decided
From Lima suspension bridge to Alternative
20 Parithan Jamune 320 to be decided
Total 31945

Source: Supplemental EIA Survey, JICA Study Team, 2006

IV.Irrigation Canals
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The formation of the reservoir with the FSL of 415 m will submerge one irrigation cannel located
in Rising Ranipokhari. Since all the land irrigated by this canal lie below the reservoir levels,
there is no alternative at all. Details of the affected irrigation canals are shown in the Table 5.25
below. This impact is high in magnitude, local in extent and long term in duration.
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Table 5.25: Affected Irrigation Canals
FSL 415
Location M
SN | Name of Structure VDC/Municipality Affected stretch ERemarks
(m)
Irrigation  System  of | . . . . No
1 Bandarkuna Rising Ranipokhari 3000 alternative
Total 3000

Source: Supplemental EIA Survey, JICA Study Team, 2006

V. Electricity Distribution Line
Table 5.26 shows the name, location and affected stretch of electricity distribution line. This
impact is high in magnitude, local and for long term.

Table 5.26: Affected Electricity Distribution Line

. FSL 415
S.N | Name of Structure Locajcn.m V.DC, M Remarks
Municipality
Affected stretch (m)

From Majkot to Rising | Majkot/ Rising ' ’ Replace by
1 . . 800 .

Patan Ranipokhari rerouting

From Rising Patanto | . . . . ' Replace by
2
2 Jhakas Rising Ranipokhari 1500 rerouting

Total 2100

Source: Supplemental EIA Survey, JICA Study Team, 2006

V1. Water Resources

Other infrastructures to be affected by the project are 3 pipe water systems, 2 ponds, and 11
natural springs (refer Table 5.27). This impact is high in magnitude, local and long term in

duration.

Table 5.27: Affected Water Resources

Name of . C Beneficiary
SN Structure Source Name Location, Ward, VDC/Municipality Households
1 | Pipe Water Pipale Pipale, Ward 5 Chhan VDC 15
2 | Pipe Water Chitung Khola g/_}f)aéiash'Fulban, Ward 7 Chhan 23
. . Kahunn Basti, Ward 8, Kahun *
3 | Pipe Water Kheradi Shivapur VDC 20
. Chokre Just below Chokre Village, Chokre,
4+ | Pond/Pokhari | 54y Ward 4, Chhang VDC 39
5 | Pond/Pokhari Chokre Chokre Ward 5 Chhang VDC 20
. . Rising Patan, Ward 9, Rani
6 | Natural Spring | Kumalpani Pokhari VDG 50
. . Rising Patan, Ward 9, Rani
7 | Natural Spring | Amalapani Pokhari VDG 50
8 | Natural Spring | Dulegaunda Rising Patan, Ward 9, Rani

Pokhari VDC
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. Dhunge Rising Patan, Ward 9, Rani Pokhari
9 | Natural Spring Pandhero vDC 200
10 | Natural Spring | Tarebhir wasing Patan, Ward 9, Rani Pokhari 70
. Bokse Sanutari, Ward 9, Rani Pokhari
11 | Natural Spring Chhahra vDC 16
. . Ward-3, Maidan Swanra, Ward 1,
12 | Natural Spring | Risini Khola Kotdurbar VDC 35
13 | Natural Spring | Bakle Kuwa E%%sbot, Ward 3, Kahun Shivapur 4
14 | Natural Spring | SarkiKuwa | paiun, Ward 3, Kahun Shivapur 50
' . . Ranibari Gidha, Ward 3, Kahun
15 | Natural Spring | Gidha Shivapur VDC 5
: . . Near School, Beni Patan, Ward 7,
16 | Natural Spring | Linde Dhara Vyas Municipality 25

Source: Supplemental EIA Survey, JICA Study Team, 2006

VII. Summary of Affected Infrastructures
Table 5.28 presents the summary of main infrastructures to be affected by the project.

Table 5.28: Project Affected Main Infrastructures

Type of Infrastructure Fgf S:f;o(’;) Affected Length (m)
Motorable road gravel 2 300

Bridge and Suspension Bridges 6 suspension bridges 925

Foot Trails 20 34530
Irrigation Canals 1 3000
Electricity Distribution 2 2100

Source: Supplemental EIA Survey, JICA Study Team, 2006

VIIL. Effects on Community Structures

The implementation of the project will adversely affect
several community structures. These structures include 1
cremation structure (ghat) used by the Gurung
community in Bhimad, 1 Mahadev Temple located in
Chhang VDC, and 5 resting places. The loss of these
community structures might lead to adverse effects on
the existing community support network and socio-
cultural and religious practices such as neighborhood

gatherings, worships and festivals. Particularly such temples I
and cremation structures are essential for religious and cultural practlces of the local people,
which require appropriate compensation for the loss of these structures. The list of the affected
community structures are shown in the Table 5.29. This impact is moderate in magnitude, local in
extent and for long duration.
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Table 5.29: Affected Community Structures

Name of VDCs/Municipality
Affected Community Structures
Reservoir FSL 415+ 10 (m) Number | Type of Structures
Reservoir Area Bhimad, 2 Ghat 1, Resting place 1
Chhang 1 Temple 1
Majkot 0
Rising Ranipokhari 2 Resting places 2
Kotdurbar 2 Resting places 2
Jamune 0
Kahun Shivapur 0
Vyas Municipality 0
Total 7
Project Facility Sites | Kahun Shivapur-Beltar (for Spoil disposal)
Kahun Shivapur-Huksetar (for base camp) 0
Vyas Municipality- Lower terrace (for access
road Benipatan-Dam right bank of Seti)
Total 0
Grand Total 7

Source: Supplemental EIA Survey, JICA Study Team, 2006

5.3.7.2 Water supply, Sanitation and Health

The construction activities and the likely increase in population of the area during the construction

~ phase may give increased pressure to the existing water supply system and bring about the

shortages of drinking water. This may also generate conflicts and dissatisfaction between the local
and new users. Furthermore, the influx of a large number of workers during the construction will
potentially deteriorate the existing sanitation conditions. The lack of proper sanitary measures and
increase in water pollution and solid waste can bring about epidemics such as typhoid, cholera,
and diarrhea. Other communicable diseases like STD and HIV cannot be ruled out when a large
number of people flock and live in a limited area at the construction sites. This impact is high in
magnitude, local in extent and of long term.

5.3.7.3 Accidents and Occupational Health

Work related injuries and accidents are likely to occur during the construction phase, not only to
those who are engaged in construction work but also to.the local people since they live close to
the construction sites. ' T

5.3.7.4 Vulnerable Groups

The past experiences in other project have shown that
women and children are wvulnerable group. Girl
trafficking, and sexual and labor exploitation can happen
during the construction phase. Although child labor is
prohibited as per Nepal’s law, children are engaged in
stone quarries and other menial jobs. Besides women,
children and elderly people can be considered as one of
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the vulnerable groups, who may be in more danger of accidental risks and health hazards. In
some cases, it will be more difficult for the elderly people to be relocated away from the current
places to new places since they have had a strong and long relationship with the community and
an attachment for their own structures and community itself. This impact is high in magnitude,
local in extent and of long term.

5.3.7.5 Inflow of a Large Number of Workers

The influx of a number of workers including construction laborers into the project area will bring
about a number of impacts to the local communities and the environment. As previously
mentioned, there will be significant stress to the local water supply system and existing public
facilities. Deterioration of sanitary conditions and environment will also occur. There will also be
a potential risk of the spreading of the communicable diseases such as typhoid, cholera, and
diarrhea if the appropriate measures for sanitation will not be taken. Furthermore, the inflow of
a number of male workers might increase sexual activities, and consequently lead to the
possibilities of transmitted diseases such as STD and HIV Aids. In addition, the possibilities of
trafficking and sexual exploitation of women or children cannot be ruled out. Since it is assumed
that the construction workers will come from different places and different ethnic and caste
groups to work in the limited area for a long time, there will also be possibilities of social
conflicts and disruptions between these workers and the local communities and the workers and
project management. This impact is high in magnitude, local in extent and for long term.

5.3.7.6 Effects on the Livelihood of Fishermen

It will be less likely that the project will adversely affect any specific fishermen communities like
Kaligandaki ‘A’ HEP. Furthermore, there are no full time fishermen in the Seti and Madi rivers.
The Bote community (ferry rider community) used to be engaged in ferry operations across the
Seti and Madi Rivers and practice fishing as their main livelihood in the past years. However,
after the replacement of boats with the construction of suspension bridges, the traditional ferry
bperations came to a halt. They are now engaged in agro-economic activities and fishing
practiced occasionally . Other ethnic groups such as Magars, Gurungs and Kumals are also
engaged in part-time fishing. Accordingly, it cannot be said that the project will directly and
seriously affect specific fishermen groups or fishermen communities. However, it can be assumed
that the water diversion of the Seti river will bring about some effects on the fishery resources in
the project area, and may influence their fishing activities to some extent. This impactis highin
magnitude, local in extent and of long term.

5.3.8 Beneficial Impacts

Once the construction of the project starts, significant and visible impacts will be felt in the local
economy of the project area. It can be assumed that economic activities will boom in settlements
close to the project facility sites. Various employment opportunities will also increase due to the
implementation of the project.
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5.3.8.1 Beneficial Impacts during the Construction Phase

The implementation of this project will lead to economic development opportunities in the
region. The main areas of benefit during the construction period will be:

. Opening the area to market forces and trading of goods to some extent.
. Job opportunities to the local people

As most of the outside construction related population will depend on cash to meet their day to
day requirements and housing expenses, there will be some opportunity for the locals as well as
outsiders to exploit the market for essential commodities and hotels.

Overall the region is expected to relish economic benefits from the implementation of the project:

. Rural Electrification;
. Employment Opportunities; and
. Flow of Goods and Services.

These impacts are generally expected to be positive, moderate in magnitude, regional and both
short and long term in nature.

5.3.8.2 Socio-Economic and Cultural Impact during the Operation Phase

5.3.8.2.1 Downstream Effect

There may be accidental risks to the lives of'people and cattle, particularly in the downstream
areas due to surge of water in the Seti River twice a day during the peak power demand periods.
The sudden release of water and the fluctuation in the flow downstream of the powerhouse will
also affect white water rafting tour operators who have recently been opened and carried out in
the Seti River up to Deughat which is close to Narayanghat. On the other hand, it will be less
likely to occur are serious downstream effects on the agricultural activities in the areas since the
local people in downstream areas do not use water from the Seti river even for irrigation but from
small streams. This impact is moderate in magnitude, local in extent and long term in duration.

| Safety Issue

Regarding the downstream safety issue, it has not been examined in detail from an environmental
aspect at this stage of the project since topographic sur%ys and hydraulics of the downstream
river course have not been conducted. Operation of irrigation schemes in the immediate area of
the tailrace has not been seen from preliminary examination by using the topographic map at
1:25,000 scale and field reconnaissance survey. This may be because the immediate downstream

area consists of a deep gorge. This impact is moderate in magnitude, local in extent and long

term in duration.
IIL. Impact on White Water Rafting

Regarding the potential impact to white water rafting, two types of impacts are considered; (1)
During the non-power generation period, rafting activity would be disturbed in the downstream
river course since the fall on the water level and flow speed at certain sections of the river course
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may occur due to regulation of water discharge from the dam. On the other hand, there is no
impact at the downstream area of the dam since there is no rafting activity at present., and (2)
During the power generation period, danger on rafting activity in the river and camp site for
rafting tour at river reservation (or river side area) would be considered due to immediate
increase of downstream water level due to the discharge from the tailrace outlet. The same
situation can be considered in the sediment flushing operation period. However, since
downstream conditions and present rafting activities are not known in detail as well as its safety
1ssue, type and degree of the impact for rafting activity could not clearly be identified in the
study. In addition, the possibility to implement the rafting activity in the non-power generation
period should be examined and discussed between NEA and rafting operators in the later stage of
the project. This impact is moderate in magnitude, local in extent and long term in duration.

In non-power generation period

In the project operation, impact to the rafting activity would occur between February and May
and between September and December in the river section between the confluence of the Madi
and Trishuli rivers, where the daily average flow volume will be almost half of the present flow
volume . However, in addition to where the hydraulic condition such as decrease of water level
and speed in some river sections cannot be predicted due to lack of information on the
downstream river course and the present rafting activity is not known in detail. Therefore, the
exact impact and possible measures cannot be identified and proposed in the present stage of the
study. This impact is moderate in magnitude, local in extent and long term in duration.

In power generation period

A the peaking period for power generation is planned between 5 am and 8 am and between 6
pm and 9 pm, rafting activity during this period should be banned. The possibility to implement
the rafting activity in the generation period should be discussed between NEA and rafting

operators in the later stage of the project.

III. Withdrawal of Economic Acﬁviﬁes

The first and foremost impact during the operational phase is the withdrawal of economic
activities which flourished during the construction phase since most of the construction related
workforce will leave the project areas. However, it is likely that some economic activities will
continue or be further promoted in these areas because of the relatively good accessibility to
urban areas such as Damauli and Bhimad Bazaar. Considering this, the impact of the withdrawal
of economic activities during the operational phase can be assumed to be moderate in magnitude,

regional in extent and for short duration.
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CHAPTER SIX
ALTERNATIVE ANALYSIS

6.0 General

During the feasibility design process, several alternatives were examined for all project
components. These altematives were assessed on operational, economic, engineering and

environmental aspects and are discussed in this section.

An analysis of potential storage projects in Nepal was done prior to the feasibility level study in

. Phase I. Three best projects were selected from the inventory prepared, for the feasibility study

through Coarse and Fine Screening and Ranking procedures. During the selection process,
technical, financial and environmental criteria were considered. The Upper Seti Storage
Hydroelectric Project is one of these projects which have been selected through the Screening and
Ranking process for the feasibility level study

6.1 Alternatives Study

During the feasibility and EIA study process a comparison of alternative project strategies, sites
for facilities, technologies and designs were carried out. These alternatives were based on site
conditjons and practical options developed by the technical and environmental team. The
following were the topics where alternatives were considered:

¢ Location and Design of Major Project Structures (Different dam height);
¢ Powerhouse Locations;

¢ Location of Construction Camps; and

¢ No Project Options ‘

Alternative studies were also conducted by the JICA Study Team during the Upgrading
Feasibility Level Study. In this Study, two kinds of alternative studies were undertaken: (1)
Layout study to determine the optimum location of the project facilities such as the powerhouse
and diversion tunnel, and (2) Comparative Full Supply Level (FSL) study to determine the
optimum FSL of the reservoir. The alternative studies were looked at from various aspects such
as economical, financial, technical, and environmental and social aspects.

The following sub-sections present the concerns, comparisons and conclusions for each major

issue.
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6.1.1 Siting and Design of Major Project Structures

6.1.1.1 Different reservoir level

This section summarizes the results of the comparison of resettlement impacts under different
reservoir FSL scenarios between 375 and 435 m. As shown in Table 6.1 the overall resettlement
effects will dramatically increase if the FSL changes from 415 to 425 m. The FSL above 425 m
including the 10 m vertical height as risk zones will result in increased land acquisition such as
265 ha for cultivated land and 1160 metric ton loss of agricultural production, and an increment

in the relocation of 160 people.

Table 6.1 Resettlement Effects with Different Reservoir FSL

Réservoir FSL 435 425 415 405 395 385 375
+ riser zone 10m +10m* +10m { +10m { +10m | +10m | + 10m | + 10m
Cultivated Land (ha) 499.92 | 265.55 | 15122 | 111.69 | 94.05 | 79.78 | 71.i
Built up Area (ha) 3.93 2.545 1.7 1.205 0.74 0.355 0.36
Forest Land (ha) 615.71 | 543.06 | 480.09 | 424.5 | 37531 | 325.79 | 282.81
Loss of Agricultural Production (MT) 2184.4 | 1160.3 | 660.7 | 488.0 | 410.9 | 348.6 | 310.6
5 5 7 4 6 1 8
Number of Affected Private Structure 920 515 313 250 217 215 210
Number of Affected Community 1 15 . 5 4 4 4
Structure
¥ ivate Land
Number of Affected Private Lan 1943 | 1276 | 838 | 734 | 647 | 589 | 584
Owners
Number of Affected Structure Owners 335 199 110 g8 79 77 73

Number of Residential Structure Owners

—Relocatee 274 160 86 65 63 59 59

Note: *Since Field Survey including inventory structure survey covered the areas below FSL 435, each
particular for 435+10m was estimated based on the incremental value from FSL 425 to FSL 435.
Source: GIS Map, 2006, Field Survey of Supplemental EIA Survey, 2006, JICA Study Team

The more the resettlement impacts increase, the more social and environmental costs for
mitigation will result. The comparison of resettlement and relocation costs is presented in Table
6.2. It is apparent that the compensation costs for private lands, structures and loss of agriculture
production will increase to a large extent with the FSL above 425 m.
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Table 6.2 Resettlement Cost with Different Reservoir FSL

Particular Million Mrs.
Reservoir FSL 435 425 415 405 395 385 375
+ risk zone 10m +10m* | +10m | +10m | +10m ! +10m | + 10m | + 10m
Cost Estimation for the Private Land 2755.7 1602.1 | 999.5 | 801.8 | 712.8 | 640.8 | 598.1
(cultivated and built up ) ) 6 1 3 2 2 5
Cost Estimation for the Structure 210.38 | 77.05 3397 | 23.88 | 22.81 | 20.78 | 20.44

Cost~ Estimation for Agrlculturc? Production 216 117 0.65 0.49 0.42 0.35 031
Equivalent to one year production

Other Rehabilitation Compensation to 105.66 | 67.43 | 4495 | 37.91 | 3724 | 35.89 | 35.89
Relocatee

Transportation Allowance to affected

Structure owners other than the affected 1.67 0.97 0.56 0.50 0.36 0.40 0.32
residential structure owners

Monitoring for 10 years 1.80 1.80 1.80 1.80 1.80 1.80 1.80
Grand Total 3077.4 | 1750.6 1051. 866.4 | 775.5 | 700.0 | 656.9

Note: The details of the basis for each mitigation cost is described in Chapter 4, Section 4.1] in Part D of the ESC Report.

6.1.1.2 Design Capacity Optimization

Changing the project size from the present capacity will lead to significant increase in the
Environmental Management Cost. Increment of the FSL even only by 10 m would mean a
considerable increase in resettlement and risk to major settlements like Bhimad Bazar, Risin
Patan and Jaruwapani. However, by lowering the FSL by 10 m, the storage volume would
decrease significantly but there would be significant reduction inland acquisition and displaced

families.

The size of the project was determined by comparing the various opfions with economic
benefits of power. Therefore, the location and size of the project as established in the feasibility
level optimization is acceptable to the EIA team from the environmental and social tradeoffs.

6.1.1.3 Dam type

Due to the narrow gorge two alternatives of dam types —-RCC, concrete gravity and arch dam
were considered during the project feasibility level study. Although the Arch dam was found to
be possible, it would be rather risky in the Himalayan geology and would require a separate
spillway arrangement that would entail additional costs.

Dolomite is the predominant rock type in the both the abutments of the dam Although the
dolomite is sound rock, at present it reacts with water forming small caves or Karstic
topographical conditions in the future. The karstic condition makes the rock mass weak in
strength and a high seepage zone as well. Therefore, the abutments consisting of dolomite rock
will not have the required strength to hold the arch dam foundation. Several small cayes are still
visible on both river banks at the surface. Due to the adverse geological con: '._for the
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construction of the arch dam, a concrete gravity dam has been preferred.

Beside this due to the narrow valley, a spillway on the top of the arch dam is not possible. A
separate spillway on the left bank has to be proposed to safely discharge the PMF. The
topographical condition of the spillway, approach channel and chute consists of steep slopes and
need significant rock excavation and possess high risks during construction. The space is very
limited in the damsite area and the disposal of excavated material will be a problem. In addition,
there is a risk of slope stability. Hence, based on these factors, the concrete gravity dam is
preferred and has been adopted for the Upper Seti Storage Hydroelectric Project.

6.1.2 Power House Options

Four alternatives for the powerhouse were studied during the feasibility study::
¢  Underground powerhouse with 927 m long headrace tunnel;
e  Shaft option;
e Toe option; and
e  Surface option.

For the toe option, the intake and waterway are embodied in the dam and the powerhouse is
located at the left downstream side of the dam. This option was discarded due to poor geology
and to increase the head and capacity of the project.

The underground powerhouse with 927 m long headrace tunnel voption was selected as the best
option due to good geological conditions and less impacts on the environment. Compared to
other options less forests and less agricultural land will be affected by this option.

Likewise, the shaft alternative was not preferred due to the relatively high cost of the waterways

and only a modest increase in energy generation.

The surface alternative was not selected due steep topography, unavailability of space creating a

problem in disposing excavated materials.

6.1.3 Construction Camp Sites

The size of the construction work force for the Upper Seti Storage Hydroelectric Project is
estimated to range up to 2500 workers in peak years. The estimate of the area needed to support
the population is 10 ha. The actual size of the work force will vary depending upon the
contractors and type of construction methods used. :

Different layouts of the project facilities, specially the construction facilities, based on the GIS
Map have been examined at site. The layout of the construction facilities were determined
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considering the following aspects to minimize the impacts on the communities of Beni Patan and

Shivapur, which included:
- Locating the access road route under the Vyas- Shivapur footbridge rather than

through the village, with associated benefits of traffic separation;

- Shifting the spoil bank to the river side to reduce the affected area;

- Locating the permanent NEA camp at the southern end of the flat area and closer to
the power station — it is not recommended to build a bridge across the Seti River at
this location; and

- Shifting the main access road to uphill from the present road so that Project traffic is
separated from schools and shops along the existing road in Beni Patan.

Space is available in vﬂlages like Huksetar near Patan for permanent staff quarters. Nevertheless,
the site should be selected to reduce the temporary and permanent loss of cultivated land.

6.1.4 Timing and Phasing of Project Construction

The factors that come into play in the construction phase are numerous. They include
optimization of the work schedules to provide the best utilization of labour and construction
equipment; the necessary sequencing of civil construction activities; completion of diversion
works during the dry season, and recognition of the limitations imposed on construction activities
by heavy monsoons and river flows. In total 3 seasons are required to build the structures in the
river. Other factors include consideration of the optimal timing for building of road access, river
crossings, scheduling diversion activities in the river, clearing oflands for construction sites and

camps, and head pond clearance.

In general, and for the purpose of this EIA level study there appear to be no major environmental
impact mitigation or enhancement advantages related to minor alterations in the phasing of the

civil construction works, as identified in the feasibility study.

There are some possibilities to schedule works that take place in more environmentally sensitive
areas in periods where impacts will be lessened, and to maximize use of the local labour force.
For example, there are some considerations for scheduling activities to avoid the most adverse
impacts at sensitive ecological periods such as fish migration periods, wildlife breeding seasons;
and in the social context, minimizing disturbance at critical times for farm activities (planting
and harvesting) where local labour would want to return to their farmlands. Construction material
or spill releases into the river would have to be controlled in dry seasons where the flow is
reduced and the dispersion is low.

Scheduling issues should be reviewed further during the detailed design stage to identify possible

mitigation measures.
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6.1.5 No project Options

Nepal has been facing an acute shortage of peak load during the past few years. The present
generation of the Integrat :d Nepal Power System (INPS) in winter is only about 615 MW as of
July 2006/07 and the peak demand is 648 MW. The construction of the run-of-river type of
projects will generate surplus power in the wet season while there is a deficit during the dry
season. Therefore, the need for storage type of projects has been felt to fulfill the country’s peak
load demands.

At present, the Kulekhani hydroelectric project is the only storage scheme available for meeting
the peak demand of electricity in the country. The rest of the schemes is all run- of- river type.
Therefore, the Upper Seti Storage Hydroelectric Project will be able to fulfill the country's peak
demand and reliable power supply to the cbuntry.

Without the project, there will be deficit power, which will lead to frequent load shedding
especially in the dry season. In such a case, thermal power generation would lead to higher cost
of generation apart from emission of noxious gases.
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CHAPTER SEVEN

ENVIRONMENT MITIGATION AND ENHANCEMENT MEASURES

7.0 General

The following mitigation measures have been proposed to ameliorate the possible negative
impacts identified during the study. The measures outlined at this time are intended to mitigate
the potential adverse impacts of the project and enhance the positive impacts, which involve
changes to the baseline conditions. It is important to note that the detailed version of the
Environmental Mitigation Plan will be finalized at the Detailed Design Stage of project
development. Moreover, the proponent will primarily be responsible for implementation of all
the proposed mitigation and enhancement measures. The mitigation measures to be carried out
during the two phases have been presented in tabular form in Table 7.11. Any losses caused by
the project activities will be borne by the project proponent as per the prevailing laws of the
Government of Nepal . Cash compensation will be made to that landowner whose land is
affected by landslides due reservoir operation especially at the upstream area. The proposed
mitigation measures to avoid/ reduce or mitigate adverse impacts have been described in Sub-
chapter 7.1, 7.2 and 7.3. Similarly, enhancement measures to enhance beneficial impacts have

been described in Sub-chapter 7.4.

7.1 Physical Environment

The main impacts associated with the reservoir type of project will be firstly those related to land
take. The major land take will be for the reservoir. The breakdown of the total land takes of 1034
ha for the different project facilities were summarized in Table 5-1 in Chapter 5 of the report. The
minimization of land take where feasible, will be the primary mitigation measure.

The second category of physical impacts includes a range of potential, site specific or localized
adverse effects, such as the potential for construction induced rockfall and landslides due to the
fluctuation in the water level upto 27.8 m in the dry season and due to construction blasting,
drilling, vibration and slope cutting operations; alteration of localized drainage and storm run off
patterns, unplanned release of construction spoils in the river, and localized noise and air
pollution. Stabilization of slopes using bioengineering works etc., controlled drainage system,
construction and waste management are some of the measures require‘d. Other concerns include

the use and disposal of construction wastes and proper location and management of borrow pits.
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7.1.1 Watershed Conditions

The watershed management will include afforestation programs to limit slope erosion and
sediment transportation in the reservoir and construction of check dams in tributaries, which will
control sediment transportation into the reservoir.

7.1.1.1 Construction Phase

* Ground disturbances will be minimized

» Protection works such as retaining walls (revetment walls and gabion walls) will be
constructed in critical areas near habitations specially in areas like Bhimad Bazaar, Risin
Patan and Jaruwapani where slope failures are expected

¢ Compaction will be done on the dumped spoils and a slope of 1V: 2H will be provided.

o Wherever possible, bioengineering works will be undertaken in dumped areas, and all
disturbed areas will be backfilled, covered with topsoil and fully re-vegetated. °

e Top soil will be saved and stockpiled for reuse during re-vegetation especially in the area
proposed downstream of the tailrace outlet.

e Catch drains to collect and sub-surface drains to divert surface water to stabilize gullies
in areas prone to slides.

»  Erosion, bioengineering with combination of civil structures will be considered for slope
stabilization works required along the fragile stretch.

e Bio-engineering works and revegetation will be implemented.

7.1.1.2 Operation Phase

It is likely that the reservoir Full Supply Level of 415 m and at higher elevation would aggravate
the local landslides present throughout the upper reservoir area during the operation phase. It is
proposed that the following actions will be undertaken:

- Watershed enhancement measures like afforestation programs, construction of check
dams will be implemented
- Proper inspection of the shoreline erosion will be carried out.

- Protection embankment works with concrete blocks cover will be constructed in the
vicinity of Bhimad Bazaar. |

- Land acquisition program and stabilization of erosion prone in the risk zone area from
Full Supply Level to 10-m high above will be implemented.

- Selective planting of ground cover and trees at the base of areas susceptible to erosion
in tributary stream leading into the Seti River will be done.

- Land acquisition program and stabilization of erosion prone areas with suitable tree
species in the vicinity of the Wantang Khola, the Pedhi Khola and Tutuwa will be done.
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However, it is difficult to estimate the risk of slope failure and measures for them . The situation
of landslides and their treatment needs a comprehensive study by the qualified expertise in soil
and watershed management techniques in the detail design stage.

7.1.2 Land Take and Landuse

Avoiding land use changes completely is not possible for a storage type hydroelectric project.
However, selection of lower reservoir Full Supply Level could minimize existing land use
changes. The higher the reservoir Full Supply Level, larger is the area of land use changes.

The impact on land use in the project facility area can be mitigated by selecting the appropriate
layout of the project facilities. In order to minimize the impact, GIS Map will be used to finalize
the layout of the project facilities, especially the construction facilities. The layout of the
construction facilities are determined considering the following aspects to minimize the impacts
on the communities of Beni Patan and Shivapur, which includes:
- Locating the access road route under the Vyas- Shivapur footbridge rather than
through the village, with associated benefits of traffic separation.
- Shifting the spoil bank to the river side to reduce the affected area.
- Locating the permanent NEA camp at the southern end of the flat area and closer
to the power station — it is not recommended to build a bridge across the Seti
River at this location.
- Shifting the main access road to uphill from the present road so that Project traffic

is separated from schools and shops along the existing road in Beni Patan.

7.1.2.1 Construction Phase

The following mitigation measures have to be implemented to reduce the impact on the landuse:

» Permanent landtake and natural slope disturbances will be minimized.

* Excavated materials will be properly dumped and disposed.

» Proper management and location of the project facilities, camps etc. Camps will be
relocated in lower value cultivation land.

* Reclaim land use and maintain the existing land slopes specially along the access road.

» Bio-engineering along with civil structures to prevent erosion and landslides will be
adopted.

7.1.2.2 Operation Phase

No mitigation measure is recommended.
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7.1.3  Air Quality

The following measures are recommended to control air pollution in the project area.
7.1.3.1 Construction Phase

e Spraying of road surfaces with water will be done to minimize the generation of dust.

e Maintenance of all vehicles and construction machinery will be done.

» Construction vehicles complying with GoN emission standards will be used.

» Batching plants, crushing plants and the diesel generators will be provided with
controlled stacks.

e Respirators to the laborers working close to the construction sites will be provided.

7.1.3.2 Operation Phase
No mitigation is proposed for the operation phase since the magnitude of impact will be low.
7.1.4 Noise and Vibrations

The following measures have been proposed to minimize the impacts of noise and vibrations,

7.1.4.1 Construction Phase

e Workforce camps will be located at least 500 m from the construction sites to protect the
people from noise pollution.

¢ Regular maintenance of all equipment as per manufacturers’ specifications will be done

o Earmuffs or plugs to the labourers will be provided as per the requirement.

e Blasting operations will be conducted using limited detonators and in small lots.

e Warnings system will be given prior to blasting

» Compensation will be given to house owners if structural damages occur as a direct result
of project construction.

o The construction work will be limited to daytime as far as possible.

7.1.4.2 Operation Phase
No mitigation required during this phase.
7.1.5 Microclimate

7.1.5.1 Construction Phase

No mitigation required during this phase.
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7.1.5.2 Operation Phase

No mitigation possibly required.

7.1.6 - Downstream impacts

7.1.6.1 Construction Phase

'No special mitigation measures will be provided for the downstream impacts during the

construction

7.1.6.2 Operation Phase

The long-term mean monthly flow for the driest month of February at the intake site is
23.7m%/sec.. As per the Hydropower Development Policy, 10% of this flow or the minimum
required quantum as identified in the ELA (which ever is higher) has to be released. During the
non-peak hours in the dry season, compensation flow equivalent to 10% of the minimum average
flow of 2.4 m*/s will be released. Regarding the environmental flow, a new water policy was
issued in 2005. However, it is not formulated in the appropriate laws and regulations. According
to the New Policy, the required environmental flow is defined as 10% of the minimum monthly
average flow in respective month. A comparison between the required environmental flow based
on the EIA method and that proposed by the new Water Policy case is given in Table 7.1.

Table 7.1 Comparison of Unregulated and Regulated Flows in the Seti & Madi River

Unregulated NEA Riparian Releases ‘g:ﬁi; ﬁ:;:;f;
Monthly Average Flows Monthly Averages
(m3/s) (m3/s) Aversages
Month : (m?/s)
Madi Seti Environmenta Total Total Residual flow
River River Total 1 Flow in Residual in the Downstream
1978- 1966~ NEA-EIA Flow in D/S of Confluence
1999 1999 of Confluence
January 23.00 27.02 50.02 2.4 11.48 1.96
February 19.47 23.69 43.16 2.4 10.69 1.85
March 20.88 23.99 44 .87 2.4 12.19 2.10
April 23.80 27.41 51.21 2.4 12.86 2.23
May 37.96 41.02 73.98 2.4 24.42 5.21
June 101.72 113.52 215.24 2.4 54.04 12.07
July 261.83 286.84 548.67 2.4 165.30 34.38
August 276.22 320.62 596.84 2.4 168.93 36.20
September | 190.37 224.32 414.69 2.4 123.26 26.43
October 86.57 112.40 198.97 2.4 33.78 7.05
November 43.49 51.98 95.47 2.4 17.56 3.30
December 29.28 34.22 63.50 2.4 13.52 2.41

This shows that the Madi Khola with a mean monthly discharge of 14 m®/sec. effectively
mitigates the mainstream Seti River flows .The length of the dewaterin r%area is only 2 km
between the dam site and the confluence with the Madi River. N\ R
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A warning system should be installed at the riverbank after the powerhouse to warn the people
about peaking releases. The local residents should be educated about the functioning of the

system.
Table 7.2 Mitigation Costs for the Downstream Effects to Communities
Environmental Mitigation Measure Million NRs.
Impact
. Siren network along the Seti downstream tailrace
Downstream impacts 3.5
X (lump sum)
to community =
o ers Awareness training on the safety measures to
activities 0.3
downstream areas (lump sum)
Total 3.8

7.1.7 Sedimentation and River Morphology

The Seti River, which originates from the Annapurna Range contains a high“sediment yield. In
the feasibility study, the annual sediment load in the Seti river system has been calculated as
about 6240 t/km? / year. Fluctuation of the reservoir may induce slides in those areas, which have
steep slopes and contains loose cemented materials in areas like Bhimad Bazaar, Chore Patan and
Wanten Khola and Badarkuna etc. The sediment will be fed abruptly to the reservoir when
landslides occur in these areas due to bank erosion. Besides this, changes in land use practices in
the upper catchment area may also contribute to the increased sediment yields over a longer term
since the project has also cultivated and fragile areas. Therefore, to control sedimentation the
following measures will be adopted: '

7.1.7.1 Construction Phase

* Progressive rehabilitation of disturbed areas - as distinct parts of the project are
completed they will be progressively rehabilitated.

¢ Installment of sediment controls - progressive installation of sediment basins and traps
will be done.

* Control of run-off - installation of permanent and temporary drainage works early in the
construction programme to collect and convey storm water will be done.

* Removal of'topsoil from disturbed areas and stockpiles at identified suitable sites for later
revegetation,

7.1.7.2 Operation phase

¢ Sediment control measures will be regularly maintained to an operable state,
¢ A laboratory to measure sediments regularly will be established near the project site.

Upper Seti Storage HEP ‘ 7-6 ESSD
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7.1.8 Water Quality

7.1.8.1 Construction phase

e The waste generated from batching plants, truck washdown, run-offs will be diverted to
the settling tanks before disposal.

e Berms will be made around the storage tanks to control spillage of oil into the ground.

e Used oils will be collected and stored in suitable storage tanks and disposed through
incineration. .

e Toilets and septic tanks in all camps will be provided (4 toilets per 100 workers).

» Garbage and solid wastes generated by the workforce will be dumped safely away from
water bodies. ‘

e Construction and solid waste will be treated as per prevailing standards so that treated

wastes will be harmless before they are disposed.

7.1.8.2 Operation phase

The quality of the water in the reservoir will change significantly. Provision will be made to
release the compensation flow from the epilimnion layer (top layer). The oxygen content at the
top layer will be more.

_ * As a result of water quality tests, the concentration of the nutrient input from the upstream of the
| reservoiris high and there is a high possibility of reservoir eutrophication in future. Reduction of

nutrient input from the upstream area is the most effective measures to decrease eutrophication.
However, implementation of such measures will be difficult from the viewpoint of the limitation
of the scope of project and related agencies. Thus, the measures for the eutrophication in the
reservoir are examined in this section. Though a further detailed investigation is required to
establish concrete measures the following alternatives are considered as conceivable measures in

the reservoir at this moment:

- Installation of a fraction fence;

- Installation of a aerator;

- Installation of vegetated floating inland; and

- Input minerals
Table 7.3 shows the comparison study for the above alternatives. As aresult of the comparison
study, it is proposed that the installation of the fraction fence is most attractive measures from the
viewpoint of low cost and easy maintenance. This method has been introduced in some dams in
Japan and its effectiveness is confirmed. The fraction fence is composed of impervious sheets to
connect with a float. Its purpose is to lead the inflow of nutrients to the deep layer of the reservoir

s@l@\a}greeding

by changing the flow downward by fence. Consequently, it is expected to decrea
= 5
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of'the phytoplankton by controlling the photosynthesis. Especially, since the transparency of the
Seti river is low, the fraction fence is expected to work effectively. Furthermore, it is expected to
evacuate the nutrients with the daily generating operation by leading the water flow to the
medium layer-providing intake of waterway.

The fraction fence is an effective measure for river flow containing nutrients for phytoplankton.
On the other hand, it should be considered to elute from the bottom of the reservoir. To avoid the
accumulation of the nutrients in the reservoir, sediment flush operations should be carried out
once a year. The nutrients setting in the reservoir will be evacuated with the sediment by the

operation.

Upper Seti Storage HEP 7-8 ESSD
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7.1.9 Seismicity

7.1.9.1 Construction phase

No mitigation measures required

7.1.9.2 Operation phase

No mitigation measures required

7.1.10 Changes in Water Table
7.1.10.1 Construction phase

No mitigation measures required
7.1.10.1 Operation phase

No mitigation measures required
7.1.11 Spoil Handling and Disposal

7.1.11.1Construction phase

In order to control potential erosion of the deposited spoil the following measures will be
implemented. Spoil banks will be constructed along the banks of the Seti river.

Spoil will be dumped at designated sites.

1

Construction of a dry stone gabion structure will be done at the toe of the spoil bank.

The construction of a water collection system for the spoil banks to avoid free flow of
the run off from the mountain slope over the spoil material will be done.

Proper grading of the spoil surface with adequate drainage provisions after the closure of

spoil disposal at the site will be done.
- Afforestation and bioengineering of the spoil area will be done after proper grading and

drainage management.
7.10.11.2 Operation Phase

. Spoil disposal sites will be rehabilitated progressively using suitable bio-engineering

measures wherever feasible

7.2 Biological Environment

The biological environment of the project site will be directly affected through the removal of
vegetation, creation of a reservoir and changes to river hydrology and by the influx of large
construction workforce. However, an important consideration is that the lands to be directly
acquired for project structures do not represent an unique habitat. That means the habitatin the

Upper Seti Storage HEP 7-10



Environment Mitigation and Enhancement Measures Environmental Impact Assessment

project impact area is generally common to the other regions of Nepal. The following mitigation
measures are rec ymmended to minimize the adverse impacts on the biological environment that
may arise during construction and operation phases of the Upper Seti Storage Hydroelectric
Project.

7.2.1 Vegetation

The mitigation measures for the affected forests and vegetation are mainly on the compensational
planting and payment of indemnity for lost firewood and fodder resources. The measures are
proposed for construction and operation phases respectively.

7.2.1.1 Construction Phase

a) Control of Illegal Felling

In order, to avoid the felling of the trees in the adjoining forest of the construction sites by inflow
of the construction workforce and related activities, the following measures will be implemented:

- Prohibition on the use of firewood in the construction camps and labor camps for cooking
purpose. The contractor will be have responsibility for the provision of the alternative fuel in
the construction camps and labor camps. The contractor will provide kerosene and LPG in
the construction and labor camps to reduce pressure on forest resources. Special instructions
will be given to its workforce to refrain from collecting firewood and other forest products.

- Prohibition on the felling of the trees in the adjoining forest areas by the construction
workforce. The contractor will be responsibile for the management.

(b) Utilization of Forest Products

Forest products from government-managed forests will be utilized as per forestry regulations.
Trees that are likely to be removed will be counted, marked and harvested with the proper forestry
techniques by involving technical staff from the respective District Forest Office. Wood logs of
felled trees will be transported to the nearest road head and stockpiled. The project will manage
the stockpile until the District Forest Office auctions the timber.

The products from Community Forests, Leasehold Forest and private land recovered during site
clearance will be handed over to the concerned owners. It is indicated that the actual volume of
trees will be compensated for the Private Forest. However, the owners of such areas are permitted
to log all the trees for timber, poles or fuelwood. In addition, the compensation is estimated based
on the fuel wood volume and grazing land for the Community Forest, which is a more special
case, as these are multiple used areas administered by local Forest User Groups (FUG). Most of
the Community Forests are located in the Seti River at lower elevations, which would also be
affected by the project. It is indicated that at least 9 Community Forests are affected to varying
degrees involving some 900 members of FUGs at Full Supply Level of 415 m. Compensation for
the fuelwoods and fodders will be done based on the norms regulated by the Department of

Upper Seti Storage HEP 7-11 ESSD
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Forestry as shown in Table 7.4.Clearing costs of the forest area of the reservoir with FSL 415 m is

presented in Table 7.4
7.2.1.2 Operation Phase

a) Replacement Plantation
As per the “Guideline for utilization of forest land and other land use” issued in 2006 by the

| Forest Department to regulate the ratio of lost to planted tree is 1:25. According to this, the total

estimated number of trees affected is about 160,000 and the replacement trees required equals
almost 4 million trees with Full Supply Level of 415 m. This quantity is likely to alter when the
District Forest Office undertakes a more detailed survey of the actual areas affected and the types
and volumes of trees to be compensated is undertaken at the district level.

The replacement plantation aims to restore the forest to its original and to maintain its economic
value as well as biodiversity in the area. Accordingly, indigenous species are applied as a
technical norm for the plantation. For example, the indigenous trees such as Terminalia alata
(Saj) and fast growing species e.g. Albizia cinensis ( Siris ) will be planted to restore the Mixed
Open Forest. Schima wallichii (Chilaune), Bauhinia vahlii (Bhorla) and Desmodium oojeinense
(Sadan) will be planted for Hill Sal Forest, Khair/Sisoo forest, Dalbergia sisoo (Sis00), Acacia
catechu (Khair), Bombax ceiba (Simal), Sapium insigne (Khirro) will be planted for
compensational plantation. The amount of trees to be planted, areas of plantation required, the

costs, etc. are shown in Table 7.4.

Table 7.4 Cost for the Vegetation Clearance in the Reservoir at FSL 415m

SN | Management Types Million NRs.

1. National Forest (Protection Forest) 2.73

2. Community Forest ) 0.93

3. Private Forest 0.06
Total 3.72

Note: The cost calculation is based on Forest Norms, 2003 for area delineation, resource accounting and clearing

activities.
(b) Impact on Rare, Endangered and Threatened Plant Species

Gittha (Dioescorea deltoidea) of the Appendix II of the CITES categories is found in the project
alignment. Similarly, Sal (Shorea robusta), Khair (Acacia catechu) and Simal (Bombax ceiba)
found along the alignment has been banned for the transportation, export and felling for the
commercial purposes under the Forest Act 1993, GoN. However, these species are found in other
parts of the country. These species will be used for compensational plantation.

No permanent core colony of endangered and rare plants species is found in the project area.

c) Non-Timber Forest Products

Plants for Non-Timber Forest Products will also be used for compensational plantation in the
project area

Upper Seti Storage HEP 7-12 ESSD
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The compensatlon for the trees in the. Nat10na1 Forest drea is composed of the cost reqmred for the
. plantation in accordance to the policy of the Department of Forests that the ratio of 1ep1acement of |
- treesis 1:25: The volume-of trees will be compensated for the Private: Forest area: In addltlon'
.- compensation includes fuelwood volume and grazing land for the Commumty Forest area Th
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e &3

3

2:*‘, . W_g

E

Upper Seti Stdfagé HEP . 7-13 ESSD ;




assd pi-L JdTH 2304018 1128 12ddn)
SANV'I
(1°506) 6852V LSHIOA  "TVIOL
898782 S9SS07] puBr] 18310, [0
eeLL - £60‘e 1T - s92In0s9Yy 9] PRO3
¥1%°9 - 697 £ — POty
LOOEZ Gee'T W~ QWN]OA — Enﬁ.ﬁ
¥16°052 008°286'¢ L96'T9T SIoquInN 984, — BqUWIL]}
SPUBT IV JO S[¥19], G
oy
0891 G201 - c99 -PUB[qQNITG 29 SSBID %
- - - - gUL — POOAA TON,]
"poyesuadmod oq [[Im sIeak G I0§ S80] uoyonpoId - [ oree n . €29 ¢TI — BWN[OA ~ Toquuly,
’ - 62°G . G99Z SI9QUINN] 881, ~ UL,
§38910,] A}IUNWITIOY) UT §30INOSY 1S0X0,] OTBATI] ‘¢
19ppog % pooMm[an, ISPISUOD 0} PIaU B SI eay], -
£01°‘9 - v9'g (171-S90an088Y 18ppo]
d -
(17T) Hu) 20389ArT I8d 00G SUN 7129 - 69% <0 - POOJA [OR
‘ 08961 - (473 gUL SUINTOA I3qUIL],
w39y JO 00/ JanJ JO ;W j)GQ‘Z & . - _ .
(1T dod P 9743 30 6T /099°2 SN ¥1072S (9°L81) 9501 §29°928 920 €€ SIqUINN 33~ IequiL],
(U39 JoQ) 12qury JO ¢w/00G‘G SN - 1saioy Ajrunwoy) °g
(doQ) £nsazo Jo yuaunyreda(] - - - [17]- 890aN0S3Y I9PpPOos
Unm  juewedrdy  (JOYS) 109ford uomonmsuon) | - - - gW — POOM Tany
speoy Inyputg % yig Arejuewelddng SSHN JO 006861 (G°LIL)GT1TE GLI'LST'E L8%'921 SISqUINN 994, — JoquI],
aderaae 10d sB 094, Juswededey Jo BY/000 087 SYN - 18910 [BUOT}BN] ‘1
000, SN | (®Y ‘9%:1 wonpejue[d
a 10y paxmbox AVOWN §3988Y I8Y1)()
orjesuaduro) BAIY) BY -S9SS0'] 8091], G7:T 1B 29 5991,
U0 pOseq 9}BWIISH JUSIIN,) II0ATOS9Y BAIY 100[01 ] juewade(dey | [eRIOIOWIWO)

uonesuadwio)y pajeIossy pue w §ip ISy J& L10AISIY 0} NP SS07] AL)S10,] Joojeumsy ¢z 9qel

Juowissassy 1opdul] (pjuawuolaus

£ [

S2ANSDIIN IUIUIIIUDYUT PUD UOIDSIIY JUIMUONIALT




'Environment Mitigation and Enhancement Measures Environmental Impact Assessment

7.2.2  Wildlife

7.2.2.1 Construction Phase
a) Loss of Habitat
[

Adverse environmental impacts on wildlife by the Project can be lessened if proper attention is
paid to management. Vulnerable natural areas which support diverse wildlife will be carefully
protected during the construction phase. To maintain the habitat of the wildlife, cutting and
felling trees during the construction phase will be minimized. The workforce will be provided
alternatives of kerosene rather than fuel wood so that alternative supplies save local forests which
in turn protect wildlife. Local forest management including provision of the habitat protection
activities will be implemented in associated with the local communities and Forest User Groups.

It is recommended to save endangered animals by a rescue operation using boats during the
filling of the reservoir and relocate them to compatible ecosystem in nearby forests. The reptiles,
particularly Asiatic Rock Python and Golden Monitor Lizard, may be found during clearing
vegetation. As these are slow moving creatures, may be entrapped in the reservoir water and
perish. The Project authority will seek assistance from the Department of Wildlife and National
Parks in this regard.

The Project’s labor force will be made conscious of the intrinsic value of wildlife. Due attention
will be provided to protect rare and endangered species of the Project area.

b) Hunting and Poaching by the Labor Force

Hunting and trapping will be strongly prohibited by incorporating an appropriate clause in the
Tender Documents (Contract Document) to ban hunting in the project area. The contractors will
be advised to place information and warning signs at each construction site regarding the fauna.
Common animals like mongoose, fox, jackal, squirrel and monkey will be protected by the local
people, who will be encouraged through publicizing wildlife protection program. Furthermore,
measures to control access to sensitive areas to avoid illegal hunting, poaching, fishing or illegal
felling of trees need to be considered.

c) Environmental Awareness for Conservation (EAC) '

Environmental Awareness for Conservation (EAC) is suggested to minimize the adverse i mpacts
on local wild fauna. People need more awareness of the importance of fauna, conservation
requirements and indirect impacts due to deforestation such as landslides and flooding. The
project will facilitate the implementation of an EAC program with the help of local NGOs,
CBOs, IUCN and other National organizations and possible partners for the program.

Upper Seti Storage HEP 7-15 ESSD
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The labor force of the Project will be made conscious of the intrinsic value of wildlife. Due
attention will be provided to protect rare and endangered species of the Project area. Hunting and
trapping of wildlife will be restricted to traditional areas and poaching will be banned. Common
animals like mongoose, fox, jackal, squirrel and monkey will be protected by the local people,

through wildlife protection program.

Table 7.6 Mitigation Cost on Wildlife

. Total Cost
Particulars | million NRs
Capture & Release of Wildlife including 2 Reptile Species 0.5

7.2.3 Aquatic and Fisheries

The following mitigation measures and enhancement programs are recommended to minimize
the adverse impacts on fish and aquatic life that may arise during construction and operation
phases of the Upper Seti Storage HEP.

7.2.3.1 Construction Phase
(a) Muck Disposal Plan

Spoil materials will be disposed at the proposed spoil disposal sites. Larger materials will be
placed near the outside edge of the berm while finer phyllite materials will be placed in the inner
areas. During the dry season when baseline turbidity is low, the river will be protected from any
increase in suspended sediments. A detail muck disposal plan will be prepared throughout the
construction period, and the spoil disposal at the proposed sites will be modified based on the
monitoring results. Other options for spoil disposal sites as well as alternative uses of muck
should be explored.

(b)  Water Quality Protection Measures

Water quality protection measures will be applied during construction and operation phases. The
construction contractor will develop a waste management plan, which details the use, storage
and disposal of toxic, solid and sanitary wastes and materials. All batching plant wastewater and
truck washdown will be diverted to a settling basin for treatment prior to discharge. The storage
sites will be enclosed by dikes and storage areas will be lined to minimize potential surface and
ground water pollution in the event of spills. Wastewater will be mixed into natural stream/river
water before treatment. Used oils and lubricants will be collected regularly in drums/barrels or
tanks to ensure safe disposal. Settling basins will be used to collect slurry for settling heavy

particles and other materials, which can be recycled or incinerated
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7.2.3.2 Operation Phase

(a) Riparian Release

‘The methods available to assess the relative merits of the proposed riparian release are in
‘Stream Flow Incremental Methodology’ (IFIM Bovee 1982), the “Tenant Method ‘(1976), the
‘NGRP Method’ (Northern Great Plains Resource Program 1974) and the ‘Wetted Perimeter
Method’ using outputs of HEC II simulations. In order to predict the impact of regulated flow
hydrological methodology used by ‘Montana or Tenant Method’ (Tenant 1976) used worldwide
has been used in this study with modification adopted in the Kali Gandaki A HEP (EIA study).
Flow conditions with different regulated flows are evaluated for different months.

The study indicates that with the release 2.4 m*/s of water the ecolo gical condition of the river
stretch between the intakes to the Madi Seti confluence will be minimum in J anuary and April
and fair from February to March. The riverine condition in J uly to August is optimum to
outstanding due to the availability of higher flows than required for hydroelectric generation. The
aquatic habitat in the month of October to December and May to June will severely be degraded
and aquatic life will survive only in pool sections of the Seti river.

(b)  Fish Trapping and Hauling Program

A fish trapping and trucking program will be done in conjunction with the hatchery for the
Upper Seti Storage HEP. This program is well developed and refined in most dam projects in
European countries. The program is under implementation in the Kali Gandaki "A" Hydroelectric
Project as a pilot scheme. This is low cost locally available labor-intensive technology and can be
easily implemented in any dam project of Nepal. The program includes collection of migratory
species downstream and upstream of the dam during the migratory season and released into the
river to facilitate up and downstream migration. This program is helpful for the collection of
necessary brood stocks for the proposed hatchery. The Seti river provides suitable habitats for
diverse species and breeding technology for most of the collected or reported species which are
not available in Nepal. The fish trapping and hauling program will be suitable mitigation
measures for such types of fish species.

As breeding technology for species like Cat fish and Jalkapur is not available in Nepal, trapping
and hauling is proposed to minimize the impact on such species. The species will be collected
from the downstream of the dam and will be released in the upstream of the reservoir so that they
can enjoy the available upstream habitat.

(c) Trash Rack

There are a number of mitigation options practiced to minimize fish entrainment in the
powerhouse turbine. Some of the practiced options, though feasible from the technical point of
view are too costly such as vertical travelling screens, drum screens, inclined screens and
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stationary screens, while some others are not technically feasible to be incorporated in the
selected intake design such as collector channel screening and flushing. Some other options such
as electrical fields, lights and acoustical systems are still in the testing phase and their
effectiveness to deter fishes is still not soundly based. Besides, the change in physical conditions
(turbidity, suspended solids) of water in the dry and wet season affects the efficiency of electrical
and light systems. (Bell 1990).

The design engineer will visit and consult the existing storage project to collect practical
experiences with operation/design staff of NEA to make the system most effective. This issue

will be covered in the advance phase of the project.

(d) Enforcement of Aquatic Animal Protection Act

Fish aggregate in the intake and powerhouse will be susceptible to legal and illegal harvests. The
project management will develop some enforcement mechanism in association with the local
administration, local leaders and Fisheries Development Division, GoN and Nepal Fisheries
Society (NEFIS) to ban illegal fishing in the project area.

(e) Fish Hatchery Development

The establishment of a fish hatchery is one of the most acceptable mitigation measures for dam
projects on the native fish fauna. Hatcheries generally play an important role in fish conservation
and reservoir fishery development in developing countries. In recent years their efficiency has
been increased with better knowledge of the biological and reproductive requirements of fishes.
In Nepal there are 3 commercial fish hatcheries namely Pokhara Fisheries Research Center,
Trishuli Fisheries Research Center and Fattepur Fisheries Development Center. Recently a fish
hatchery is under construction in the Kali Gandaki A Hydroelectric Project undertaken by Nepal
Electricity Authority. The Kali Gandaki A hatchery aims to propagate Mahseer, Copper Mahseer,
Snow trout and other indigenous species. A similar hatchery will be developed for USSHEP.

® Establishment of Hatchery

A hatchery generally plays an important role in fish conservation and reservoir fishery
development. The stocking of fry of indigenous long distance and mid-range migratory species in
the reservoir and upstream of the reservoir will replenish the natural population affected by the
project. The fish hatchery will also compensate the unavoidable loss in the Seti river and its basin
also.

The proposed hatchery will produce fish fry of migratory fish species as well as other declining
fish species. Indigenous fishes will include mahseer (Tor tor and Tor putitora) copper mahseer

(Neolesocheilus hexagonolepis), snow trouts (Schizothoraichthys
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rearing facilities of exotic carps to promote aqua culture in the area and for reservoir fisheries
development. The exotic species includes planktivores and herbivores carps such as silver carp
(Hypopthalmithys molitris), bighead carp (dAristichthys nobilis) and grass carp (
Ctnopharyngodon idella ). The proposed hatchery will be a small size raceway type structure so
that it could be run by lifting the water from the Seti river. A deep tube well will also be a
suitable option. The fry and fingerlings produced in the hatchery will be stocked in the reservoir
and upstream of the reservoir. The hatchery will produce 2.5 million fry annually

(2 Strengthening of Kaligandaki ‘A’ Hatchery

This program is recommended as an alternate to a fish hatchery. It is proposed that the Kali
Gandaki A hatchery would be expanded to cater for the fisheries mitigation measures as it was
originally proposed for such purposes. The capacity of Kali Gandaki ‘A’ Project’s fish hatchery
can be readily doubled and production of native fry and fingerlings negotiated with the operator,
who will be under contract to NEA.

The effectiveness of the applied measures may be varied in terms of success depending upon the
local field conditions, expertise applied and behavior of the existing aquatic fish species. Any
plans to provide for fish trapping and hauling or a fish ladder structure at the dam are both
uneconomical and could in no way compensate for the impacts of the Project. It is proposed that
proper and adequate provision of a fish hatchery is the most viable method. However, the
implementation of the fish hatchery program needs the further detail study.

Initially on 3 locations the Seti river (downstream of Damauli), Phedi Khola (a reservoir
tributary) and Madi Khola (just upstream of the quarry site) were examined for the fish hatchery
facilities. The costs of a hatchery program for 5 years vary at these sites between NRs. 119.3
million and 129.8 million. From these results, the extension of the fish hatchery at Kaligandaki A
Project is proposed as an attractive alternative for the Project. The Pokhara Fisheries Research

Center at Pokhara can also be considéred for the same purpose.

(h) Open Water Stocking Program

The open water stocking program is recommended to explore the reservoir potential and to
minimize the impact on indigenous cold water fishes. The open water stocking in the reservoir
will be conducted to utilize the potential of the reservoir as well as to mitigate fish loss. Due to
thermal stratification in the reservoir different habitats will be available for an open water
stocking program where different species can be introduced. The estimated area for open water

stocking in the reservoir is 726 ha.
@) Stocking in Upstream of Reservoir/ Riverine Condition

The open water stocking will be done to minimize the impact of the project on the native fauna.
The open water stocking will include the indigenous current loving fish. The estimated area
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available in upstrcam of reservoir to Pokhara valley. Snow trout, copper mahseer and mahseer are
recommended for open water stocking program. The estimated number of fry for open water
stocking program is Rs. 1.9 million annually. '

Q) Cage fish Culture

The cage fish culture will replace the loss of fish catch in the Seti river. This is also helpful in
maintaining the fish population and protein consumption of the local peoplé. According to
available information 10 to 20% of the reservoir potential will be use for cage fish culture. About
5% of this reservoir potential is most viable keeping in mind the reservoir operation specially the
drawdown. In the first phase of cage fish culture developrrient 1% of the total area is proposed
for cage fish culture.

Kulekhani is the only reservoir, which is utilized for fishery development. The experimental
results show that Indrasarobar reservoir is suitable for commercial fish culture and fish
production of 5 to 6kg/m3 was promising in comparison to cage fish production in the Lake of
Pokhara (3- 4 kg/m3). Fisheries Development Center Markhu initiated commercial fish culture
from 2045 by involving the local people.

Although the cost for the hatchery development and research would essentially be a part of the
operation phase, the costs on this item will be disbursed at the start of the construction works and
preparation of hatchery facilities and supplying of fish fry will be ready for the dam closure
period.

Tablé 7.7 Mitigation Costs for Fisheries

Total Cost
SN ticul i .
‘ Particulars Um.t Cost (NRs.) (Million NRs,)
Financial and Technical Assistance to Kali
Gandaki A hatchery for added production &I .
L facility development and research for Upstream As Per Estimate 73.6
& Downstream Stocking in Seti River system
2 Amvmal releaixse of purchased exotic carps to 2/fishry 1.9
Seti reservoir :
ronsi :
3. NEA Ex ension program for fisheries and Lump sum 1.0
mritigation to local fishermen
4. Total Estimated Cost (Million NRs) 76.5
5. Total Estimated Cost (USD) 1.02 million

Note: Cost breakdowns are based on local market price

7.3 Socio-economic and Cultural Environment

The following mitigation and enhancement measures have been proposed to ameliorate the
possible negatwe 1rnpacts 1dent1f1ed during the study and to enhance the p031 mpacts The
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important to note that the detailed version of the Environmental Mitigation Plan is prepared and
will be finalized at the Detailed Design Stage of project development. The proposed mitigation
measures to mitigate adverse impacts have been described in Sub-chapter 7-3.1." Similarly,
enhancement measures to enhance beneficial impacts have been described in Sub-chapter 7-4.

7.3.1 Acquisition of Land and Property

7.3.1.1 Construction Phase

The construction of the Upper Seti Storage Hydroelectric Project requires the permanent
acquisition of 151.2 ha of cultivated land owned by 838 families and approximately 20 ha of
temporary land acquisition. Out of 838 households, 86 will lose their residential houses due to the
construction of the reservoir and project facilities sites. The proponent will provide appropriate
compensation to all of the PAFs at the prevailing 1i:arket price.

I) Compensation Policy for the Project

The Government of Nepal does not have a separate policy for dealing with the displacement and
resettlement caused by the hydropower development projects, but implements the resettlement
and rehabilitation program for the displaced people by formulating project specific policies to
satisfy the needs of the respective donor agencies. The resettlement policies of Hydroelectric
Projects, namely Kaligandaki A and Middle Marsyangdi have been examined in dealing with
Resettlement and Compensation issues of Upper Seti Storage Hydroelectric Project.

The Land Acquisition Act 1977, Water Resource Act (1992) and Water Resource Regulaﬁon
(1993) are the key legal documents that has been followed for the compensation procedures.

The following compensation policies will be followed for distributing compensation
a) The permanent loss of land (agricultural, residential, commercial and forestry)

m APs whose land (agricultural, residential, commercial and forestry) which will be acquired
permanently for project main component (dam, powerhouse, tailrace, switch yards, reservoir
inundation area etc.) and facility sites (access roads, batching yards, camps, spoil disposal
yards etc.), the land will be paid at replacement rate based on the valuation of lands by the
Compensation Fixation Committee (CFC). Such land parcel registration will be transferred to
the developer. |

m If the remaining land parcel after permanent acquisition is too small and the APs does not
own adjoining plot and is willing to dispose the land, the entire plot will be acquired at the

replacement cost.

» Landowners of therisk zone that is a 10 m vertical distance from the FSL will be compensated
in cash at the replacement cost as per NEA’s practices. The CFC in consultation with local
government and APs shall decide the replacement cost of the land.
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Landowners of the permanently acquired land in three Risk Zones, namely Wantang Khola,
Phedi Khola, and Tittuwa will be compensated in cash at the replacement cost. The CFC in
consultation with local government and APs will decide the replacement costs of the land.

b) The loss of crop/plants/trees

Crops that will be damaged during project construction shall be compensated to APs based
on the current fair market value determined by District Forest Office, District Agriculture
Office or other government agencies to the maximum of one year production.

¢) The loss of houses and other structures including utility facilities

Houses and other structures including utility facilities (electricity, telephone, water supply,
toilets, bio-gas plants etc.) shall be compensated based on their replacement cost which is the
cost of materials and labor in the locality or as evaluated by the district norms at the time of
relocation. No depreciation will be applied. Additionally, the associated land plots of the
houses shall be provided as Middle Marsyangdi Hydroelectric Project did. The house
owners/structure owners shall be responsible for dismantling the affected house/structure and
shall own salvageable materials.

d) The loss of community facilities and resources

The project affected community facilities (such as temples, irrigation canals, footbridges,
graves and ghats (a ghat is a Hindu cremation place which is a small and open platform-like
structure at river bank) will be compensated at replacement cost or restored to their previous
condition or replaced in areas identified in consultation with affected communities and the
relevant authorities. '

The standing stock of forest products in the Community Forests will be the property of the
Community Forest User Groups or will be according to the prevailing laws.

The compensation for the resources such as Community Forests and religious forests, grass
land or shrub land will be included the loss of fuel wood volumes and grazing lands.

The loss of government property

Government infrastructure and facilities including utilities affected by the project will be
repaired or replaced or compensated at replacement costs in consultation with the relevant
departmental authorities.

Government forest areas will be acquired in consultation with the Department of Forestry
and any trees therein will be the property of Department of Forest as per the prevailing laws.

Grant of disturbance compensation

Disturbance compensation equivalent to the daily minimum wage for one pe;r:s n in. the
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expenses while adjusting to their new environment.

2) Transportation allowance to displaced households and owners of the affected
community structures

m For APs of acquired house structure and owners of affected community structure, an
additional transport allowance of NRs. 18,0001 as a grant will be paid to cover the
transportation of the salvaged materials.

h) Land Plot Grants to Relocatee

m  For APs, whose residential house structure is acquired by the project and has to relocate his
residential location, will be granted a land plot as a gift plot close to the existing residential
area if available. Since there are no appropriate large resettlement sites within or near the
project affected areas, the relocate will be provided an amount equivalent to the gift land area
rather than the land plot in consultation with them irrespective of the relocate affected
residential land size2. The gift plot equivalent to one Ropani land (508m2) is proposed based
on the experience of Middle Marsyangdi Hydroelectric Project.

f) Compensation for business losses

m Compensation for business losses in amount up to NRs 30000 will be paid or based on daily
income which ever is lower, as reflected on income tax return multiplied by the number of
days of business stoppage due to the project. However, it should not exceed 90 days.

Jj) House Rental Allowances

m House rental compensation @ rate of NRs. 200/day for 180 days will be compensated to the
affected households. This grant will be used to rent the house close to the new construction

site of the house.

Based on the discussions with the local people, observations at the site and from the conclusions
made by the environmental team, compensation will be provided using two methods, namely:

. Cash Compensation; and
. Land-for-Land and House-for-House Compensation.

1. Cash Compensation

The appropriate method of compensation in rural Nepal is the land-for-land and house-for-house
compensation for the affected households from past experiences of similar projects,. However,
due to land scarcity and steep terrain in and around the project impact area, it is difficult to find
appropriate agricultural land. In addition, it is not feasible to provide land-for-land compensation

1 The rate of transportation allowance was set based on the rate taken by Middle Marsyangdi Hydroelectric Project in
consideration with price boost.
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in another location for those HHs who lose only a certain percent of agricultural land around the
vicinity of the project area. This method will encounter numerous hurdles in the implementation

phase and maintaining faimess is very difficult which may rgise disputes among the affected =

families and project management such that the construction process will be delayed. Therefore,
cash compensation will be the best option for those HHs who lose certain portions of their land
holdings only. One -time compensation is suitable for HHs who lose only small portions of their
land holdings. One ~time compensation is not appropriate for people losing houses, as they do
not tend to last very long and after a short and pleasant period, those compensated easily find
themselves in difficult situations. The people tend to use the cash in unproductive way.

According to the GoN laws and regulations, it is mandatory to provide cash compensation for the
acquired land and property. Compensations paid and settled immediately after acquisition are
administratively much simpler and economically cheaper than those that last over a long period.
The authorities of the project also prefer the aforementioned procedure under normal
circumstances. Accordin g to thosereceiving compensation they have a series of inconveniencies.
One-time compensations are agreeable when they are received, but for various reasons, they do
not tend to last very long and after a short and pleasant period, those compensated easily find
themselves in difficult situations.

Direct cash compensation is appropriate for households that lose only a small portion of their
land holdings, or to households that have other forms of income generation schemes they wish to

invest in.
1II. Land-for-Land and House-for-House Compensation

In this particular project, the number of households to be relocated due to the construction of the
project is 86. Out of those 86 HHs, 40 HHs will be displaced due to the construction of the
reservoir and the remaining 46 HHs will be displaced due to the construction of project facilities
such as access road, base camp and spoil disposal sites. The HHs in the reservoir area will lose
their land and residential houses. However, the remaining 46 HHs will lose their residential
houses and some portion of their cultivated land only. Thus, the former 40 HHs residing at the
reservoir area need a detailed resettlement and rehabilitation package at the appropriate location
around the project vicinity on land-for-land and house-for-house basis and the remaining
households need nearby resettlement of their present settlement such that these HHs can cultivate
their remaining agricultural land without any trouble or difficulties. For HHs losing house and
larger portion of land multiple-time compensation is proposed. With this mode of compensation
the people losing their house and being resettled will benefit as the compensated amount will be
properly utilized.

The resettlement activities to be pursued by of the project will be guided by the following
basic policies: :

= Land acquisition and involuntary resettlement shall be avoided where feasible or minimized
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to the extent possible through the incorporation of social considerations into project design
options.

= Where population displacement is unavoidable, individuals, households and community
losing assets, livelihood and other resources shall be informed and consulted

n Affected Persons (APs) shall be compensated at replacement costs for all losses and damaged
assets. The absence of legal titles to lands, property, and facilities shall not be a bar to
compensation.

n APsshall be fully compensated and resettled before their houses are demolished and their land
and facilities are acquired.

m A resettlement plan shall be prepared and consulted with APs in advance of the
implementation of the project

» The resettlement plan implementation shall be monitored

» The resettlement shall be executed as part of the development project.

» After RP implementation, the economic and social conditions of the APs should be improved

or at least maintained.

The detailed resettlement plan for the relocated households is given in Appendix F.

Cost Estimates for Compensation and Benefits of Affected Persons/Households. The cost
estimates for the proposed compensation and benefits of affected persons/households are
summarized below.
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Table 7.8 Cost Summary (In Million of Rs.)

Reservoir FSL (m) + Risk Zones 415+ 10m
Cost Estimation for the Private Land* 999.51
Cost Estimation for the Structures** 33.972
Cost Estimates for Agriculture Production Equivalent to One Year 0.647
Production*** :
Other Rehabilitation Compensation to Relocatee**** 44.95
Transportation Allowance to affected Structure Owners Other than the 0.56
Affected Residential Structure Owners***** ’
Monitoring for 10 yearg***#** 1.80
Grand Total 1,081.4

Note

* Land areas identified by the GIS map were accounted for in the cost estimation. The land cost obrained from

Jfocus group discussion i.e. NRs.250,000/Ropani (0.051ha) for reservoir area and NRs 600,000/Ropani (0.051 ha)
Jor project facility sites was used.

** Structures cost, including private and community structures and utilities, has been estimated on a per district
basis and based on Government of Nepal norms.

ek An estimated 40% for up and 60% for rain-fed irrigated land in the project area. The cropping intensity and
production per ha are based on the Tanahu district average.

*¥¥*  Other rehabilitation includes disturbance compensation, house rental compensation, transportation allowance,
and a gift house plot. )

*¥AHEX This transportation allowance is provided to private and community structure owners, who need not be relocated
but can move the salvaged structural materials from the current site to elsewhere. It is estimated at NRs 18,000
{(lump sum) per owner.

*AXXXE This cost for 10 years or 5 times monitoring is estimated,

7.3.2 Affected Infrastructure
7.3.2.1 Construction Phase

The construction of the Upper Seti Storage Hydroelectric Project will inundate 2 gravelled
motorable roads, 6 suspension bridges, 20 foot trails, | irrigation cannel and 2 electricity
distribution lines. In addition, the construction and operation of the project will have impacts on
7 community strctures such as resting places, temple and cremation places. The project proponent
will construct these infrastructures and community structures at the appropriate location in
coordination with the local users and local governmental bodies such as the District Development
Committee (DDC) and Distribution Consumers Service (DCS) of Nepal Electricity Authority, etc
before the construction of the project.

7.3.2.2 Operation Phase

No mitigation required.

7.3.3 Water Supply, Sanitation and Health
7.3.3.1 Construction Phase

Due to the construction activities, the existing water supply system may be damaged and sources
of supply may be disturbed. In addition, due to the influx of approximately 2500 workers in this
small settlement area, the pressure on the existing water supply, health and sanitation system will
increase. Thus, to mitigate these problems, a systematic and adequate water supply system will be

T
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developed in co-ordination with the local community. While doing so, community participation
will be sought.

A joint program on health and sanitation will be launched in association with the existing NGOs
and INGO and other local communities during the construction phase. In addition, health posts
will be strengthened in association with the District Public Health Office. Prior to this, certain
medical facilities will be provided by the project health centers.

Implement community health and sanitation programmes and campaigns as follows:

. A separate water supply system will be provided in the construction camps.

] Toilet facilities will be provided to the construction workers. ( 1 toilet for every 15
labourers)

o Improvement and assistance will be given to the existing local health care facilities.

e  Family planning education programmes will be provided.

. Health check-up for workers and documentation of health status will be regularly done

. Health care facilities at the camps with sufficient labor and medicines to cater for the
control of an epidemic outbreak will be provided

. Awareness programmes against girl trafficking and STDs such as HIV/AIDS will be given.

. Free condoms to workforce and local villagers will be provided

7.3.3.2 Operation Phase

No mitigation measures are required during this phase.
7.3.4  Safety and Occupational Health

During the construction and operation phases the possibility of occupational health and safety
hazards will be increased. The contractor and the proponent will arrange community awareness
programmes in collaboration with the local NGOs and communities to mitigate such types of

potential hazards.

Together with this, the following mitigation measures will be implemented to minimize the

impacts.

7.3.4.1 Construction Phase

. Warning systems in the blasting sites, and key project sites in case of unprecedented
hazards will be provided.

. Safety kits such as mufflers, helmets, gloves, boots etc. will be provided to the construction
workers with strict instruction to use them during the construction.

®  Occupational health program and clinical health services will be implemented

. Fencing of high-risk construction sites and provision of signboards to prevent accidents
will be done.

. Entrance into the hazardous areas will be prohibited.
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e  First aid kits at each working sites will be provided.
. Fire fighting gear at vulnerable areas and training to the involved workers on fire fighting
will be provided.

7.34.2 Qbemtion Phase

e  Waming systems in the downstream area about water level fluctuations during the
operation period of the project will be provided.

7.3.5 Vulnerable Groups
7.3.5.1 Construction Phase

‘Women will benefit from the project activities and get equal opportunities for job in the project.
Therefore, special steps while implementing mitigation measures will be taken:

. Employment for women from the project affected areas will be encouraged.

. It will be ensured that the employment regulations do not conflict with the Nepalese laws
and international regulations and conventions signed by Nepal.

° It will be ensured that salaries; job facilities, incentives to women are at the same level as
men. '

. Awareness and information campaigns for encouraging women’s participation in the
project regarding recruitment procedures, level of wages and type of work will be carried
out.

. Supervision and action will be taken against girl trafficking in the area.

. It will be ensured that no children under the age of 16 are employed in the project.

J Child Concern Program in the affected area will be supported.

. Men from occupational castes identified about the baseline study will get priority for the

employment.

7.3.5.2 Operation Phase

No mitigation measures are required during this phase.
7.3.6 Inflow of Workers

Due to the influx of a large workforce during the construction phase, there may be a conflict of
interest among workers and the local people. This may create disputes and cause tensions at the
project site. The following mitigation measures are recommended to mitigate these impacts.

7.3.6.1 Construction Phase

The fovllowing mitigation measures are proposed at this phase:

. TVs and Radlos etc. will be prov1ded at camp s1tes
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. Prohibition will be made on all workers to live outside the construction camps.

*  Prohibition will be made on the use of alcohol and gambling in the project worksites,
camps and nearby villages.

*  Prohibition on the movement of labourers in the villages after 7 PM will be made .

*  Provision of adequate security (police patrolling) in the construction affected areas and
settlements will be made.

7.3.6.2 Operation Phase

Trainings to maximize the skills of the local people to hold permanent jobs with the project will
be initiated to minimize the tensions between the permanent staffand local communities. Priority
will be given to women and members of the directly affected households.

7.3.7 Downstream Effect

7.3.7.1 Construction Phase

*  Inthe further stage of the project, topographic survey in the downstream river course and
detailed hydraulic examination such as increased speed of the downstream water level in
water discharge for power generation will be conducted.

e  During construction phase the rafting company will be notified of the construction schedule
and the danger sites.

*  The horizontal seismic coefficient for the design of high dam of Upper Seti project has
been taken as 0.15 as a mitigation measures for seismic risk
®  An evacuation plan for the settlement downstream of the dam will be made during the
* detailed design phase .

7.3.7.2 Operation Phase

During operation following measures will be adopted:

* A siren system will be installed in the section between dam site and tailrace. The siren
system will be installed, at least, at 2 sites in the vicinity of confluence of the Madi River.
The sound of siren reaches area within 500 m radius from the siren.

e  Information board will be provided to make people aware of the danger area.

¢ Information dissemination and public awareness campaign for rafting operators and
participants by some modes such as brochure and newspaper should be arranged

e  Patrolling activity will also be provided

»  Danger area and safe period and river stretch for rafting have to be determined in further
stage of the project.

7.4 Enhancement Measures

In general, due to the implementation of the project, the region will experience positive impacts.
However, to promote equity and justice during the ut