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Figure 2-2: Indicative 400 kV Tower Design

Towers will be designed to withstand high winds and small seismic events. Steel tower
leg and body extensions will be utilized to reduce foundation excavation on slopes and
provide greater tower foundation structural security. The use of tower extensions will
also reduce soil erosion, slope destabilization and the volume of excess spoil generated.

Tower foundations will mainly consist of concrete pad and chimney/pier type
foundations, suitable for weak to good soils, limited solid rock and significant areas of
broken, weathered and highly fissured rock that are common in the RoW. Where good
rock exists, drilled steel re-bar anchor and/or concrete block type arrangements will be
installed. Towers constructed on flood-prone land on the Terai will have mass block,
raft or pile type foundations according to site geotechnical and flood characteristics.
Tower and foundation designs will include protection against floodplain erosion and
flood debris, consisting of additional foundation concrete and tower leg steel, heavy
stone rip-rap or rock gabions to raise and protect the tower.

The span lengths between towers were designed based on the prevailing terrain and the
relative cost of additional and different types of towers and conductors. Variable span
lengths enable better placement of individual towers relative to topography, allowing
crossings of wide valleys and watercourses and permitting the use of higher ground on
ridges and spurs to provide the required vertical clearance over existing vegetation (6
m). This minimises the route length, number of towers, area of vegetation clearance and
the cost of the line. Variable span lengths are primarily required through the rugged
terrain of the Middle Hills and Siwaliks.
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2.3.3 Line Right-of-Way and Conductor Clearance

The easement and line clearance standards adopted for the transmission line are in
accordance with Indian statutory regulations and the practices of the principal Indian
power transmission authority, PGCIL, for 400 kV transmission lines. These standards
have been used to make the line compatible with Indian standards and in the absence of
statutory clearances prescribed for this capacity of line in Nepal. The Indian values are
consistent with International Electro-technical Commission (IEC) principles for
physical and electrical safety clearances, including sag and conductor swing clearances
at tower positions, along spans and over various obstacles along the transmission route.

The Indian standard of a minimum RoW width of 46 m for 400 kV double circuit
vertical configuration transmission lines has been applied (Table 2-2). This RoW width,
together with proposed conductor-to-ground, phase-to-phase and circuit-to-circuit
clearances, conform to all world clearance practices, including clearances for
electromagnetic fields and non-ionising radiation. The 46 m wide RoW, extending 23 m
either side of the centreline, provides a high level of public safety and line security. The
RoW width was calculated to cover:

« 12-14 m between line circuits (effectively the width of towers);
« 2 X4 m conductor swing/*blowout’ at a tower; and

« 2 x 10 m between swing/blown out conductor in the span and the edge of the
easement or nearest possible structure.

Table 2-2: Vertical and Horizontal 400 kV Line Clearances

Criteria Clearance (m)

Easement width 46
Clearances to:

Roads (main and secondary) 9.0

Distribution lines 5.5

Communication lines 3.6

Ground negotiable by vehicle 9.0

Ground not negotiable by vehicle 75

Surface of water at maximum flood 7.5

Source: Power Grid Corporation of India Limited, 2006.

No structures are permitted within the RoW. In addition, vegetation will be restricted in
height in a stepped configuration across the RoW where less than 6.0 m clearance exists
between the canopy and the strung conductors, and around towers. Vegetation
clearance/pruning will mainly be restricted to 15 m from the centerline (a 30 m wide
strip), with pruning in the remainder of the RoW, 15-23 m from the centerline, only
undertaken where necessary to accommodate conductor swing/blowout (Figure 2-3 and
Table 2-3). Between 23-27 m from the centerline trees may be pruned to 10 m height to
allow for excessive conductor sag swing/blowout, but this is unlikely. Selective pruning
of large trees beyond 27 m may also be required to remove hazardous vegetation that
could fall and damage the conductors or towers. In addition, ground cover no higher
than 30-50 cm will be maintained out to 8 m from the base of towers during project
operation.
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Figure 2-3: Vegetation Height Restrictions within the Right-of-Way - Operation Phase

Table 2-3: Vegetation Height Restrictions within the Right-of-Way

Distance from Maximum Vegetation Height (m)
Centreline (m) Construction Operation
0-7.5 0.3
7.5-15 1.5-3 153
15-18" 5 5
18-23" 7 7
5032 Selective removal of Selective removal of
danger trees danger trees

1 - vegetation pruning 15-23 m from the centreline will only be undertaken where required to
accommodate conductor swing/blowout.

2 - vegetation between 23-27 m from the centerline may be pruned to 10 m height at a few sites
to cover conductor sag swing/blowout, but generally there will be no pruning beyond 23 m from
the centreline.
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Where 6.0 m clearance or greater exists between the canopy and the conductors (e.g.
through deep valleys), no vegetation clearance will be undertaken apart from the
selective removal of the odd tree limb to assist manual pilot rope pay out, an initial step
in line stringing.

2.4 Transmission Line Construction
2.4.1 Construction Method

Tower construction will be undertaken by manual labour where possible, assisted by a
minimal use of mechanical plant. Mechanical plant will be limited to small demountable
steel skid framed concrete mixers, air compressors, air drills/chisels, tamping/
compaction tools and sled or wheel-type steel skips for materials transport to
supplement porterage and animal transport.

Primary site access for line construction will be gained from the Seti Rajmarg, Mahakali
Rajmarg and Mahendra Rajmarg. Logistic ‘centres’ will be established approximately
every 15 km of line length (at least five centres in the hills and three on the Terai). Each
centre will have most or all of the following facilities: workshop; fuel storage and
materials lay-down areas; a temporary office; and temporary accommodation (in
existing local buildings or houses, temporary buildings or tented camps).

Tower assembly and erection will involve the use of skilled labour with the assistance
of portable mechanical plant. Plant will comprise demountable derricks with 6 m
extendable sections, steel wire rope stays and lifting cables, and small steel skid frame
mounted engine-driven winches. Tower steel and fasteners will be portered from
established roads by people or animals along existing tracks.

Conductor erection or ‘stringing’ will utilise skilled linesmen, unskilled labour and
specialist mechanical plant. The pilot or pulling cable will be manually paid out
wherever possible. Where this cable cannot be manually paid out across deep valleys, a
crossbow-type instrument or helicopter may be used. Stringing plant will consist of
larger truck/trailers and crane trucks for conductor drum transport and handling, drum
trailers or stands, and large motorised pulling winches and tensioning/braking
machinery. This machinery will be used where access is achievable, preferably
restricting pullout set-up to where the route crosses established roads.

2.4.2 Access

No permanent access roads will be constructed to tower sites from existing roads.
Construction activities can generally be undertaken using temporary access along local
existing pedestrian and livestock tracks during the dry season. Most line maintenance
activities can be undertaken by foot access, whilst no access is required to the RoW in
the base of deep valleys.

2.4.3 Employment
Construction will utilise local labour wherever possible, primarily for unskilled and

semi-skilled positions. A maximum of 68 professional and skilled staff and up to 375
unskilled labourers will be required for project construction. Personnel for semi-skilled
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transmission line maintenance activities (including periodic vegetation clearance) will
also be employed from the local area. The estimated number of positions required for
construction and maintenance is provided in Table 2-4.

Table 2-4: Estimated Maximum Number of Staff

Skill Level Construction® Operation®
Professional and skilled 68 10
Unskilled 375 4
Total 443 14

1 - Breakdown provided in Appendix 2.
2 - Not including vegetation maintenance contractors.

2.5 Project Implementation

Project implementation is scheduled to take 38 months, consisting of a 14 month pre-
construction phase and a 24 month construction and commissioning phase.

2.5.1 Pre-Construction Activities

Pre-construction activities will involve a detailed survey of the alignment, geotechnical
investigations, final design of the transmission line route and structures, asset
verification, and acquisition, resettlement and compensation for RoW resources.

A detailed survey of the refined route will be undertaken to finalise and peg the
transmission line centreline, tower locations and RoW. This will be followed by a
geotechnical assessment of ground conditions at each tower site. The detailed final
design will then be prepared for the transmission line alignment, towers and conductors.
The final design will include a range of tower and foundation types for different ground
and flood conditions.

The social survey database prepared as part of the EIA will be updated once the RoW
has been pegged, covering a detailed asset inventory of all affected privately owned
land, houses/structures, trees and other non-transferable property within the RoW that
will be affected by line construction or operation. The acquisition of land at tower sites,
the relocation of buildings, resettlement and the payment of compensation will be
finalised prior to the start of construction on each section of the line.

2.5.2 Construction Activities

Construction is likely to commence in January 2009 and span two dry seasons. Three to
four sections of the line are likely to be constructed concurrently by multiple work
teams to complete the line in 24 months. Construction will primarily occur during the
dry season (October-May) when ground conditions are generally dry and river flows are
low, allowing easier movement of materials and erection of towers. Construction
activities during the monsoon season will primarily be limited to line stringing, although
this activity may also be restricted by the weather.

The main transmission line construction activities will be RoW vegetation clearance,
tower foundation construction, tower erection and line stringing. Vegetation clearance
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will be undertaken by hand and kept to the minimum area required to achieve the
necessary vertical and horizontal line clearances, restricted to a 46 m wide corridor (23
m either side of the centre line) plus nearby large trees that could damage the line.

Tower foundation excavation will be undertaken by hand with pick and shovel, assisted
by pneumatic tools where required. Concrete for foundation blocks or drilled anchor
foundations will be mixed locally in small volume, engine-driven mixers. Suitable
excavated material will be used as backfill, with excess spoil disposed of soundly.

Towers will be assembled and erected by derricks and small engine-driven winches. No
heavy machinery or cranes will be used apart from possible use for the construction of
some sections on the Terai where good road access exists. In exceptional cases in the
hills where pedestrian access is not achievable, helicopters may be used to transport and
place pre-assembled tower sections, insulators and stringing blocks, and for pilot/pull
line payout.

2.5.3 Operational Inspections and Maintenance

Line inspections during project operation will generally be undertaken during the dry
season. Inspections will consist of:

. twice yearly inspections from the ground by a minimum two-person patrol team,
before and after the monsoon. The team will inspect structure foundations,
insulators, conductors and jumpers, etc using natural sight, binoculars and
occasionally digital photography;

. five year inspections involving full tower climbing from the base to tower top;

. special inspections after floods, severe winds, snow/ice storms, earthquakes or
forest fires; and

. emergency inspections of the affected section of line after each tripping of the
line to determine the cause of the fault and carry out repairs. If a line failure/trip
is not cleared through switching and protective devices the inspection may be
undertaken by helicopter or light aircraft.

Routine maintenance will be undertaken during the dry season where possible.
Maintenance activities will include periodic hand pruning of vegetation within the Row
to maintain line clearances. This will be undertaken at least every two years subject to
growth rates. The stabilisation or reinforcement of tower foundations with measures
such as revetment works, drains or backfill mounds may be implemented. In the event
of a wire break, emergency line restringing will be undertaken.
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3. RELEVANT POLICIES, ACTS, RULES, GUIDELINES
AND CONVENTIONS

The policies, acts, rules, guidelines and conventions relevant to the planning, design,
construction and operation of the Talkot-Mahendranagar 400 kV transmission line are
described in this section. WSH will comply with the legal requirements of the GoN and
will be responsible for fulfilling provisions of all relevant acts while implementing the
project.

3.1 Plans, Policies and Strategies
3.1.1 Tenth Plan 2002-2007

The Tenth Plan 2002-2007 focuses on poverty reduction in Nepal from 38% to 30% of
the population through: (i) broad based economic growth; (ii) social sector development
including human development; (iii) targeted programmes, including social inclusion, in
order to bring poor and marginalized groups into the mainstream of development,
together with targeted programmes for the ultra poor, vulnerable and deprived groups;
and (iv) good governance. It targets the supply of electricity to 53-55% of the country’s
population across 2,450-2,600 Village Development Committees (VDCs). Similarly, it
aims at providing water supply to 83-85% of the population of Nepal within the five-
year period. The targeted literacy rate during the Plan period is between 68-70%.

Environment conservation and promotion, one of the twelve focus areas of the Tenth
Plan, is proposed for the unified development of the social, economic and
environmental sectors. The plan focuses on infrastructure development, rational use of
natural resources and use of biodiversity, with due emphasis on environmental
conservation and pollution control. Similarly, it seeks to enhance environmental
awareness, health and education through environmental, safety and rehabilitation
measures. It also emphasizes the need for improvement in urban environmental
conditions.

One of the priority areas of environmental management in the Tenth Plan is
environmental impact assessment. In addition to the introduction of the EIA system in
periodical plans, the policies and strategies of different sectors have been given due
attention in the application of the EIA process. The Tenth Plan re-emphasizes the need
to make the EIA system effective and to monitor the implementation of projects that
have carried out EIA studies.

3.1.2 Hydropower Development Policy 2001

The Hydropower Development Policy 2001 (HDP) emphasises hydropower as an
alternative energy source and hydropower development with due consideration to
environmental conservation. It stresses on the need for the implementation of mitigation
measures in project-affected areas and states that resettlement and rehabilitation works
be conducted as required by the approved criteria of the GoN.

Section 6.1.2 of the HDP states that the GON may facilitate the acquisition of requisite
houses and land by the project licensee in accordance with the prevailing laws of the
country, however all expenses incurred in connection with acquisition shall be borne by
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the licensee. The policy also provides for lease of Government-owned land to the
project licensee for the term of the license. Section 6.3 of the HDP contains provisions
for investment in the generation, transmission and distribution of hydroelectricity.
Likewise, Section 6.1.2.3 (a) of the Policy deals with the types of licenses required for
different stages of project development.

3.1.3 National Water Plan 2002-2007

The National Water Plan 2002-2007 (NWP) was prepared to implement the Water
Sector Strategy of Nepal. The Plan targets an increase in Nepal’s hydropower
generation from 700 MW in 2007 to 4,000 MW by 2027. The NWP emphasizes the
need for Strategic Environmental Assessment. Section 7 of the NWP highlights the
Environment Management Plan (EMP) as a strategic document for the implementation,
monitoring and auditing of environmental protection programs.

3.1.4 National Biodiversity Strategy 2002

The National Biodiversity Strategy 2002 is a commitment of the Government and the
people of Nepal to protect and sensibly use the biologically diverse resources of the
country, protecting ecological processes and systems, equitably sharing benefits on a
sustainable basis and honoring obligations under the convention on Biological
Diversity. Section 1.1.13 of the Strategy states that an EIA shall be conducted for
projects that have significant impact on biodiversity to avoid or minimize the impacts of
project implementation.

3.1.5 Water Resources Strategy 2002

The GoN, through the Water and Energy Commission Secretariat (WECS), formulated
the first comprehensive Water Resources Strategy (WRS) in 2002. To contribute to the
national goal of improving the living conditions of the Nepali people in a sustainable
manner, the WRS has formulated short-term (five year), medium-term (15 year) and
long-term (25 year) strategies for the water resources sector. The Strategy envisages that
major watersheds and aquatic ecosystems will be sustainably managed within 25 years.
It also stresses the need for all development projects to fully comply with the
environmental protection measures identified in project-specific EIAs.

3.1.6 National Policy on Land Acquisition, Compensation and Resettlement in
Development Projects in Nepal

This Policy was prepared in September 2006 by the National Planning Commission
(NPC) with assistance from the Asian Development Bank (ADB). The Policy was
approved by a ministerial working committee and the NPC, but it has yet to be approved
by Cabinet. The Policy, incorporating the provisions of the ADB and World Bank
involuntary resettlement policies, and building on current resettlement practices in the
country, has the following guiding principles:

. “Appropriate and adequate compensation for the loss of assets or income is a
fundamental right of all project affected persons. Physically displaced people
must be relocated with basic amenities such as schools, health posts and other
facilities.
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. All affected persons should be assisted to restore at least their pre-project
income and livelihood sources.

. The absence of legal title to land should not be a bar for compensation,
resettlement and rehabilitation assistance.

« Vulnerable groups such as Janajati/Adivasi, Dalits, landless, women, especially
women-headed households, differently-abled, poverty groups and senior citizens
are entitled to special benefit and assistance packages in addition to
compensation and resettlement.”

A new (and possibly contentious) provision for transmission lines and similar linear
developments is a Policy recommendation that land in the project RoW should be
acquired and leased back — with land use restrictions applied if required — to the original
owner. The compensation entitlement should be the “value of the land at the cut-off date
minus the value of the rental for the period of lease.”

The Policy states that squatters and non-titled landholders are not entitled to
compensation for the land they occupy. However, those who have earned their
livelihoods from access to/use of the land for more than three years prior to the project
compensation cut-off date should, wherever possible, be provided with replacement
land on a lease basis. They should also be assisted in their efforts to legalise their tenure
in order to qualify for compensation.

3.2 Acts
3.2.1 Environment Protection Act 1997

The Environment Protection Act 1997 (EPA) is a comprehensive and umbrella-type
environmental act enforced through appropriate regulatory measures. It provides a legal
basis for authorities to regulate an Initial Environmental Examination (IEE) or/and an
EIA.

Section 3 of the EPA requires the project proponent to conduct an IEE or EIA for the
prescribed proposal. This EIA for the Talkot-Mahendranagar transmission line has been
prepared in accordance with this requirement.

Section 6 (1) of the EPA empowers the relevant agency to grant approval of an EIA
report only if it finds that the implementation of the proposal will have no significant
adverse effects on the environment. The EPA prohibits implementation of any proposal
without the approval of the relevant agency.

3.2.2 Electricity Act 1992

The Electricity Act 1992 (EA) was enacted to manage the survey, generation,
transmission and distribution of electricity and to standardize and safeguard electricity
services in Nepal. Section 24 of the Act states that electricity generation, transmission
or distribution shall be carried out without causing any substantial adverse effect on the
environment by way of soil erosion, flooding, landslides, air pollution, etc.
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Article 3 of the EA exempts projects with installed capacities between 100-1,000 kW
from the need to acquire survey, generation, transmission or distribution licenses.
Nevertheless, it requires the developer of such projects to notify the designated
authority about the project prior to survey, generation, transmission or distribution.
Likewise, Section 4 Sub-section 1 of the Act requires any person or corporate body
wishing to survey, generate, transmit or distribute electricity over 1 MW to submit an
application to the prescribed officer along with a technical, economic and environmental
study report of the project. In this case, the prescribed officer has to issue the survey
license within 30 days and the generation, transmission or distribution license within
120 days of submission of the application.

Pursuant to this Act, WSH requested MoWR, through DoED, to issue a survey license
for the proposed transmission line. The survey license was issued on 11 April 2006 and
is valid until 3 November 2008.

3.2.3 Water Resources Act 1992

The Water Resources Act 1992 (WRA) was enacted by the GoN to ensure rational
utilization, conservation, management and development of water resources in Nepal.
Under Section 8 Sub-section 1 of the Act, a person or corporate body wishing to survey
or utilize water resources has to file an application with the prescribed officer or
authority along with technical, economic and environmental study reports of the project
and other prescribed particulars. Section 12 of the Act empowers the GoN to grant
permission to any national or international agency to develop hydropower projects
under contract with it. Section 16 of the Act states that the GoN will facilitate
acquisition of the requisite houses and land for project development in accordance with
the prevailing laws of the country.

Sections 18, 19 and 20 of the WRA deal with water quality standards, water pollution
and its adverse effects on the environment. Section 18 and 19 of this Act allow the GoN
to prescribe pollution tolerance limits and water quality standards of water resources for
various uses. Section 19 Subsection 2 of the Act prohibits pollution of water resources
beyond prescribed tolerance limits. Likewise, Section 20 of the Act states that water
resources shall be utilized without causing any substantial adverse effect on the
environment by way of soil erosion, flooding, landslides or other similar causes.

This EIA for the proposed transmission line fulfills the requirements of the WRA for
issuance of a construction license.

3.2.4 Land Acquisition Act 1977

The Land Acquisition Act 1977 (LAA) is the primary legislation guiding the process of
land acquisition. According to this Act, the GoN can acquire land for any public works
or for the operation of any development project at any place in Nepal and in any
quantity by providing compensation pursuant to the Act.

Under the LAA, once the Government decides to acquire land for a particular project,
the responsible project authority has to initiate preliminary actions to decide the
locations and amounts of land to be acquired. The authority is then required to notify the
concerned persons about the acquisition. Three days after such notification, the
responsible project authority is empowered to enter the premises proposed for
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5. PROJECT ALTERNATIVES

Project alternatives were considered for the transmission line alignment, line voltage,
line structures, span lengths between towers, line construction method and the extent of
vegetation clearance within the RoW.

5.1 Transmission Line Alignment

The alignment of a transmission line is the most important line design alternative in
terms of environmental and social impact avoidance and mitigation. Significant impacts
can be avoided and/or minimized if the alignment is carefully located. The design of the
Talkot-Mahendranagar 400 kV transmission line alignment initially involved
consideration of the entire length of the line in Nepal and India to compare corridors
and select the optimum route in terms of the overall design objectives of:

« network compatibility/connectivity;

« minimizing environmental and social impacts;

« minimizing construction cost;

« minimizing engineering difficulties; and

. establishing a highly reliable line that is easily maintained and repaired.

The environmental and social factors considered in Nepal and India to plan the
alignment are described in this section to provide an understanding of how the net
impact of the line will be minimized.

5.1.1 Interconnection Point into the Indian Grid

The assessment of alternative routes for the 400 kV transmission line commenced with
the identification of the interconnection point into the India grid as designated by the
power purchaser and electricity grid system. The Atamanda substation, located 22 km
north of Bareilly, was contractually designated as the interconnection point by PTCIL
and PGCIL, the relevant Indian authorities. This is the closest substation to the WSHEP
where power can be readily interconnected and absorbed into the Indian power
transmission system at the transmission voltage of 400 kV.

The Atamanda substation is a key switching station in the Indian transmission
network’s Northern Region. The substation provides strategic power supply support to
the Bareilly region, a significant load centre that has electricity demand in excess 400
MW. The substation is currently being expanded to include capacity to receive power
from the WSHEP.

5.1.2 Corridor Constraints

Major constraints to transmission line development within the broad corridor between
Talkot and the Atamanda substation were identified so that these features could be
avoided as much as possible when developing route options. The main transmission line
development constraints in this area, commencing from Talkot, are:

« Vvehicle access — primarily through the Middle Hills and Siwaliks;
. steep terrain - through the Middle Hills and Siwaliks;
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Table 5-1: Populations of Major Towns and Cities within the Corridor

Country Town/City Population

Nepal Dadeldhura (Municipality) 18,390
Attariya 12,224

Dhangadhi 44,753

Mahendranagar (Municipality) 80,839

India Khatima 14,378
Pilibhit 124,082

Nawabganj 30,601

Puranpur 37,193

Source: Nepal — CBS, 2001. Population Census 2001; India — Office of the Registrar General
and Census Commissioner, 2001. Census of India 2001.

5.1.3 Route Options

Three distinctly different transmission line route options were developed that either
avoided different constraints, minimized the effect of the constraint and/or minimized
the impact of the line on the constraint feature (Figure 5-2). The factors considered to
identify route options included:

. least cost - route length minimization, ease of construction and maintenance;

« line reliability - minimal risk of line outage, ability to rapidly repair the line if
damaged,;

. avoidance of significant environmental features - Wildlife Reserve, Reserve
Forest, other forest; and

. avoidance of significant socioeconomic features - large settlements, villages,
individual houses, businesses, industry, infrastructure, other developments.

The three route options (Table 5-2) cover all reasonable alternatives, from a western
alignment that passes near Jogbudar and crosses the western border of Nepal near
Mahendranagar to a southern alignment that crosses the southern border of Nepal
southwest of Dhangadhi.

Table 5-2: Transmission Line Route Options

Route Option Description of Route

1. Jogbudar Following the Seti Rajmarg to Syaule, heading south along the Mahakali Rajmarg
to Budar, turning west to Jogbudar then south via Betkot, turning west to follow
the northern side of the Mahendra Rajmarg, crossing the border on the
northwestern side of Mahendranagar then running southwest via Khatima,
Maihola and Shibnagar.

2. Highway Following the Seti Rajmarg to Syaule, heading south along the Mahakali
Rajmarg, turning west to follow the northern side of the Mahendra Rajmarg,
crossing the border on the northwestern side of Mahendranagar then running
southwest via Khatima, Amaria and Pipra Nankar.

3. Southern Following the Seti Rajmarg to Syaule, turning south along the Mahakali Rajmarg,
passing on the western side of Attariya, turning west near Dhangadhi, crossing the
Sarda River near Dhanara Ghat then running west just north of Puranpur and
south of Nawabganj.
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7.1 Physical Environment

The majority of impacts on the physical environment will occur during and immediately
following construction when vegetation removal and ground disturbance occurs.

7.1.1 Land Use Change

The transmission line will affect an estimated 624.6 ha of land, consisting of 609.6 ha
within the RoW and an estimated 15 ha for temporary construction sites (material
storage areas, workforce camps and offices). The RoW area consists of 341.9 ha of
forests, 224.5 ha of cultivated land, 5.2 ha of shrubland, 6.8 ha of grassland and 17.2 ha
of riverine features (Table 7-3), while the temporary construction areas that will be
leased during construction mainly consist of shrubland and cultivation.

Table 7-3: Land Use within the Row and on Temporary Construction Sites

Land Use RowW Te_mporary Total Affected Percentage of
(ha) Sites (ha) Area (ha) Total Area (%)
Forest 340.9 0 340.9 54.6
Agricultural land 224.5 7 231.5 37.1
Shrubland 55 8 13.5 2.2
Grassland 6.6 0 6.6 1.0
Riverine features 17.8 0 17.8 2.8
Roads 14.3 0 14.3 2.3
Total 609.6 15 624.6 100.00

The 609.6 ha of land within the RoW includes 5.1 ha of tower sites (356 towers each
with an assumed disturbed base area of 144 m? (12 x 12 m) that will be permanently
changed to transmission line use.

Transmission line route selection sought to avoid forest areas where ever possible.
Despite this, up to 109.9 ha of forest will be permanently removed, and all future forest
vegetation will be restricted to the height limits set out in Table 2.3. In effect, this will
prevent trees above 3 m height on 109.9 ha of forest and restrict trees to a maximum
height of between 5-10 m on a further 43.6 ha. In shrublands within the RoW many
species will be retained or allowed to regenerate within the RoW as the mature plants
are less than the height limits.

The impact of the line on cultivated land will not be significant as only tower sites will
be acquired and cultivation can continue on all existing sites. The acquisition of 144 m?
tower sites on private land (105 towers) will fragment landholdings at many sites.
Although holdings will be fragmented, the existing landowner/s will be given the legal
right to cultivate the acquired land as long as this activity does not interfere with the
towers. Towers will create an obstacle for cultivation but, given that tower sites will be
acquired then made available to existing landowners for -cultivation, affected
landowners will receive a marginal benefit. Land use restrictions within the RoW will
prohibit the construction of houses and other buildings in this area, and restrict the
height of trees (Table 2-3 and Figure 2-3). These restrictions will reduce the value of
land within the RoW in some areas, particularly where non-rural uses occur or are likely
in the future (e.g. north of Mahendranagar township and next to highways).
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. Fencing of towers at some locations (e.g. near schools, highway crossings etc),
warning signs and metal guard structures on the towers are proposed to dissuade
people from climbing or tampering with towers.

7.1.9 Interference with Existing Infrastructure and Services

The initial 75 km of transmission line route crosses the Seti Rajmarg and Mahakali
Rajmarg (highways) 31 times, but no disruption to traffic will occur as 9 m vertical
clearance (minimum) will be provided between the road surface and conductors (Table
2-2). Similarly, all crossings of transmission and distribution lines will be designed with
standard safe vertical and horizontal clearances for 400 kV lines. These clearances are
conservative based on international design standards, including recommendations of the
IEC and the Electrical Supply Association of Australia (ESSA).

An aviation hazard will not be created by the transmission line as the route is located
3.7 km north of the Majhgau Airport runway at Mahendranagar, outside the obstacle
limitation surface set by the Nepal Civil Aviation Authority (1999) (Section 5.1.2). The
only other regional airports near the line are Dhangadhi Airport in Kailali District,
located 10 km southeast of the route, and Dipayal Airport in Doti District, located 17
km east of Talkot, the nearest point along the route, thus they will be unaffected.

Mitigation Measures

. Towers and foundations will be designed to applicable standards to guarantee the
reliable and safe operation of these structures.

. Standard clearances will be provided and maintained between the transmission line
and existing infrastructure.

« Warning lights on one or more towers located on the direct runway alignment north
of Majhgau Airport will be installed, in consultation with the Nepal Civil Aviation
Authority.

« The use of marker balls on conductors will be considered and, where appropriate,
will be installed to improve the visibility of conductors where air traffic is most
likely (and safety lights are not incorporated), where an emergency landing may
occur and on longer spans (e.g. crossing watercourses), but not within Shuklaphata
Wildlife Reserve.

7.1.10 Visual Amenity

The erection of 45 m high towers and the stringing of transmission line conductors will
create a visual impact on the existing landscape, particularly in the hills where the line
will follow and cross major roads and span valleys visible from these roads.

To minimize this impact on the Terai the route has been aligned at least 800 m north of
the Mahendra Rajmarg where it will generally be difficult to see from the highway. The
proposed route through Shuklaphata Wildlife Reserve is set back over 3 km from the
highway; therefore it will not be visible from this road despite the use of higher towers
to overstring the forest canopy. The visual impact of the line through the hills can not be
reduced because the route had to run close to main roads to provide construction and
maintenance access.

WEST SETI HYDRO LTD. 102



TALKOT-MAHENDRANAGAR 400 KV TRANSMISSION LINE EIA

Mitigation Measures

« The route has been aligned to minimise the visual impact of transmission line
structures across the Terali, as described above.

« Minimal ground disturbance will be undertaken during project construction. No
access roads will be constructed, with line access restricted to the use of existing
foot tracks.

. Disturbed areas will be revegetated following construction.

7.2 Biological Environment
7.2.1 Vegetation

Eleven vegetation types consisting of nine forest types, one shrubland type and one
grassland type were observed within the transmission line RoW and immediately
adjacent to it. All these vegetation types are common, found in similar ecological zones
of the Central, Western and Far-Western regions of Nepal.

Forest Loss

The 46 m wide RoW will be partially cleared in a stepped configuration across the RowW
to ensure that adequate clearance between the conductors and standing vegetation is
achieved. No vegetation clearance or pruning will be undertaken in deep valley sections
with sufficient clearance between the conductors and the tree canopy.

The mix of vegetation clearance and pruning that will be undertaken to reduce biomass
in the vegetation management area is summarized in Table 2-3. Vegetation will be
restricted in height in a stepped configuration across the RoW where less than 6.0 m
clearance exists between the canopy and the strung conductors, and around towers.
Vegetation clearance/pruning will mainly be restricted to 15 m from the centerline (a 30
m wide strip), with pruning in the remainder of the RoW, 15-23 m from the centerline,
only undertaken where necessary to accommodate conductor swing/blowout (Figure
2-3). Between 23-27 m from the centerline, trees may be pruned to 10 m height to allow
for excessive conductor sag swing/blowout if designed, but this is highly unlikely.
Selective pruning of large trees beyond 27 m may also be required to remove hazardous
vegetation that could fall and damage the conductors or towers. In addition, ground
cover no higher than 30-50 cm will be maintained out to 8 m from the base of towers
during project operation.

Where 6.0 m clearance or greater will exist between the forest canopy and the overhead
conductors (i.e. through valleys) no vegetation clearance will be undertaken apart from
the selective removal of the odd tree limb to assist manual pilot rope pay out, an initial
step in line stringing.

The 46 m wide RoW, covering 609.6 ha in total, crosses 340.9 ha of forest, 5.5 ha of
shrubland and 6.6 ha of grassland (Table 7-5 and Table 7-6).
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Table 7-5: Vegetation Types within the Right-of-Way (46 m wide)

District Forest Shrubland Grassland Total Area

(ha) (ha) (ha) (ha)
Doti 83.1 - - 83.1
Dadeldhura 96.9 55 - 102.4
Kailali 114.9 - - 114.9
Kanchanpur 39.3 - - 39.3
Shuklaphata 6.7 - 6.6 13.3
Total 340.9 5.5 6.6 353

Table 7-6: District Forest Area within the Right-of-Way (46 m wide)

District Total District Forest within RowW % D_ist_rict Forest
Forest Area (ha) (ha) within RowW
Doti 66,212 83.1 0.13
Dadeldhura 114,736 96.9 0.08
Kailali 216,438 114.9 0.05
Kanchanpur 84,000 46 0.05
Total 481,386 340.9 0.07

Note: Kanchanpur RoW forest area includes Shuklaphata Wildlife Reserve.

The loss of vegetation along the transmission line has been minimized by the avoidance
of forest where possible and the selection of degraded forest in preference to better
quality forest. The construction of towers on ridges and crests of hills will usually
require the clearing or lopping of trees for an estimated distance of up to 50 m on both
sides of the ridge/hill, with trees beyond these points left intact. It has been assumed that
only 25% of the forest crossed by the RoW in the hills will be cleared/ pruned as per the
stepped clearance configuration, with clearance/pruning not required in deep valleys.
Some vegetation 15-23 m either side of the centerline will be pruned, but for the
purposes of calculating losses full clearance is assumed. No vegetation beyond the RoW
IS assumed to require pruning.

A total of 340.9 ha of forest is located within the proposed transmission line RoW (46
m), containing 61 tree species (Appendix 16). The range of plant communities that will
be removed from the transmission line RoW are representative of Middle Mountain and
Terai types in far-western Nepal. Within this forest area only 44.7 ha will be cleared but
up to 94.4 ha will be pruned (Appendix 17). In the hills an estimated 21.7 ha of forest
will be cleared, with trees in deep valleys left undisturbed, and 44.9 ha will be pruned.
In the Terai 23.0 ha will be cleared and an estimated 49.5 ha will be pruned. The
estimated number of trees to be cleared is 19,937, while an estimated 41,370 trees will
be pruned.

The trunk volume to be removed by tree clearance is estimated to be 15,977 m®, with
the volume to be removed by pruning estimated to be 26,208 m® (Appendix 18). This
consists of an estimated trunk volume loss of 8,683 m® in the hills and 7,295 m® on the
Terai. Trunk volume removal was estimated by assuming that all pine trees within the
46 m wide RoW will be removed because the affected pine species will die once lopped.
The trunk volume of all other tree species to be removed or pruned was estimated by
multiplying the number of trees affected by the quantity of damage that will be done by
clearance and pruning as these species will not die once pruned but will branch at lower
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levels and some species will produce coppice growth. Detailed data on forest type, area,
species, density and wood volume to be removed is provided in Appendix 16.

The monetary value of vegetation to be cleared within the RoW is estimated to total Rs.
6.1 million, while pruning will remove an estimated Rs. 9.8 million of vegetation, as
detailed for each district in Appendix 19. Since damage estimation is based on
maximum forest clearance and pruning, the estimated value of vegetation to be removed
is also calculated for maximum forest clearance and pruning. The actual value of
removed vegetation will be less then the estimated value as clearing in the deep valleys
and gorges will not occur.

Vegetation will not be removed from the 5.5 ha of grassland and 6.6 ha of shrubland
crossed by the RoW as these species are lower than the required vegetation height
restrictions.

During line operation no additional mature trees will be removed within or adjacent to
the RoW, but regrowth will be controlled to ensure that the maximum stepped
vegetation heights are maintained, as summarized in Table 2-3 and illustrated in Figure
2-3. Vegetation in the central 15 m of the RoW will be allowed to regenerate to a height
of between 1.5-3 m, except within 8 m of towers where vegetation will be kept to a
height of 30-50 cm. All other RoW areas will be maintained by pruning as per the
stepped vegetation height restrictions established when the RoW was installed.

Tower site access will be gained via existing foot tracks. Where no foot access exists, a
temporary access track will be established to each tower site, deviating around mature
trees and thus only requiring minor vegetation removal at most.

Impact on Conservation Significant Species

Five species of conservation significance, as classified by the ITUCN (1986), will be
affected by the transmission line RoW (Table 7-7). The impact on endangered species
Michelia kisopa (density = 8.3/ha) and Butea frondosa (density = 16.7/ha) will be low
as each species was only observed in one location within the RoW and their frequency
and density was very low. The rare species Alstonia scholaris (density = 12.5/ha) was
also observed at only one site within the RoW, in Kailali District, in highly degraded
forest with low frequency and density. The commercially threatened species Acacia
catechu will be cleared in a small number in Dadheldhura District (density = 75/ha) and
in the Godawari area, Kailali District (density = 33.3/ha and 50/ha). Another
commercially threatened species, Dioscorea deltoidea, an annual climber that grows
from tubers, will not be affected as it will not be cleared.

The district distribution of each of these species was classified based on the following
criteria:

Common - distributed across more than 50% of potential habitat in the district.
Scattered - distributed across 25-50% of potential habitat in district.

The impact on endangered species Michelia kisopa (density = 8.3/ha) and Butea
frondosa (density = 16.7/ha) will be low as each species was only observed in one
location within the RoW and their frequency and density was very low. The rare species
Alstonia scholaris (density = 12.5/ha) was also observed at only one site within the
RoW, in Kailali District, in highly degraded forest with low frequency and density. The
commercially threatened species Acacia catechu will be cleared in a small number in

WEST SETI HYDRO LTD. 105



TALKOT-MAHENDRANAGAR 400 KV TRANSMISSION LINE EIA

Dadheldhura District (density = 75/ha) and in the Godawari area, Kailali District
(density = 33.3/ha and 50/ha). Another commercially threatened species, Dioscorea
deltoidea, an annual climber that grows from tubers, will not be affected as it will not be

cleared.

Table 7-7: Occurrence of Conservation Significant Vegetation Species

L ocation IUCN CITES
Species Forest Type O Distribution | Conservation
(District) Lo
Significance
Alstonia scholaris | Sal Kailali Common Rare -
Discorea deltoidea | Sal, Riverine DOF" I_Dadeldhura, Common Commercially I
Kailali, Kanchanpur threatened
Butea frondosa Sal Dharampur, Scattered Endangered i
Kanchanpur
Acacia catechu Mixed br_oad_ Godawari of Kailali Common Commercially i
leafed, Riverine threatened
. L Quercus- -
Michelia kisopa Rhododendron Dadeldhura Common Endangered

There will also be a loss of some Shorea robusta trees from the Sal forests within the
RoW. This species is banned from felling, transportation and export by the GoN under
the Forest Rules 1995. It is a very common species with distribution from tropical to
subtropical areas (up to 1,400 m) in Nepal. The ban was imposed to protect this species
from commercial harvest.

Impact on Non-timber Forest Products

No non-timber forest products (NTFP) of high value were observed along the
transmission line route. As the route generally crosses degraded forest in close
proximity to highways, the volume of NTFPs currently harvested is very small, with
only a small quantity of fruit species like Amala (Phyllanthes emblica) and Kafal
(Myrica esculenta) at risk from harvesting by the transmission line construction
workforce in the hills. Harvesting the fruit of these tree species does not harm the
species, therefore there is no threat posed to the collection of NTFPs by transmission
line construction or operation.

Other Impacts on Vegetation

Cooking, heating and lighting in workforce camps during project construction may
increase the demand for fuelwood and create additional pressure on forests. Access to
the transmission line RoW during construction has the potential to damage vegetation
outside the RoW.

Mitigation Measures

« Vegetation clearance and pruning will be strictly controlled as per the stepped height
restrictions and clearance/pruning restrictions indicated in Appendix 20 by marking
out areas prior to vegetation removal. Vegetation removal will be supervised by the
DFO.

« Areas disturbed during construction will be revegetated. This will include topsoiling
and seeding around tower foundations and bio-engineering measures where slopes
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have to be stabilized (e.g. planting of broom grass Thysanolaema maxima in erosion
prone areas).

« All cooking, heating and lighting in workforce camps will be provided by fuel
sources other than fuelwood and other forest products. The harvesting and trade of
all forest products by project staff will be prohibited unless they are existing local
residents.

Forest Compensation

Compensation for tree loss from Government forests will be made by planting trees or
paying the equivalent compensation as per provisions of the EIA Guideline for the
Forestry Sector of Nepal.

Compensation for tree loss from Community Forests will be provided in the form of
either tree plantings or support programs. Most User Group members that were
interviewed suggested the provision of support programs like erosion control, income
generation and strengthening of forest management. Compensation measures will be
designed in consultation with affected User Groups.

Compensation for tree loss from private forest will be provided based on the quantity of
damage as per the provisions of the EIA Guideline for the Forestry Sector of Nepal.

7.2.2  Wildlife

An impact on wildlife will result from transmission line construction and operation due
to loss of habitat, disturbance from construction activities and by the workforce, and
flight deaths and electrocution.

Loss of Habitat

Transmission line construction will involve the removal of up to 139.1 ha of forest from
the RoW, with the conversion of this area to low growing trees (less than 3 m height),
shrubland and grassland. The forest habitat to be removed/pruned consists of 66.6 ha of
different forest types in the hills and up to 72.5 ha of Sal-dominated forest on the Terai
(Section 7.2.1). The removal of vegetation will fragment forest habitat and reduce the
habitat area available to mammals and birds. This vegetation loss will adversely impact
monkeys as they prefer a continuous forest canopy for ease of movement, while jackal
will also be adversely affected as its prey base is dependent on forest. Ghoral and
leopard will be affected to a lesser extent as their preferred habitat types include both
dense forest and grasslands. Considering the large areas of continuous forest habitat that
the transmission line will cross and the limited extent of RoW clearance/pruning (up to
139.1 ha along a total of 73.3 km of forest), the magnitude of the impact on wildlife
caused by habitat loss is considered moderate.

Habitat within the RoW will initially be altered by vegetation clearance during line
construction. RoW regeneration following construction will provide other habitat types
that will include short to long grasslands, shrublands and low trees. The resulting
mosaic habitat in tree-dominated areas will benefit wildlife species with a preference for
grassland and shrubland, including barking deer, Sambar deer, bulbul and bush chats.
Species that will loose habitat include ghoral, leopard, jackal and monkeys.

All mammals identified in the project area are mobile and have a natural range far
greater than the RoW area. As such, individuals will move out of the RoW during
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construction and are therefore unlikely to be killed or overly stressed by construction
activities.

The establishment of the transmission line RoW on the Terai is unlikely to cause an
adverse impact on wildlife from improved forest access as forests crossed by the route
are already highly utilized and under pressure from forest harvesting by the local
population.

Mitigation Measures

« Vegetation clearance will be undertaken by hand (no herbicide will be used).

« Trees up to 3 m mature height will be retained within the RoW, and trees that can
survive pruning to heights less than 3 m will be pruned to provide the required line
clearances.

. Compensatory forest will be planted or funded by the project to offset the clearance
of 44.7 ha of forest in accordance with the Procedural Guidelines for Use of Forest
Land, 2063.

Construction Disturbance

Some localized disturbance of wildlife will occur during line construction. The forest
area in the four project Districts will also be disturbed by activities such transportation
of construction materials, tower erection and line stringing. Workforce activities may
disturb the free movement of wild fauna. While working in forest areas workers may
seek to hunt birds such as pheasants, partridges, pigeons and ducks and animals such as
deer for meat.

Construction of the transmission line will be confined to the 46 m wide RoW corridor
apart from possible minor tree lopping immediately adjacent to this area to remove
danger trees and activities at construction camps. The number of workers at any one
construction site will be limited to an estimated maximum of 80. Ground disturbance
involving vegetation removal, foundation excavation, concrete pouring and
backfilling/ground leveling will occur at each of the 356 tower sites, but the duration of
construction activities will be short.

The movement and activities of the construction workforce will be strictly controlled.
As such, the magnitude of the impact of the workforce on wildlife is considered to be
low.

Mitigation Measures

. Project workers will be prohibited from hunting and forest harvesting.

. Construction activities in private and community forests will be coordinated through
VDCs and Forest User Groups (FUGS) respectively.

. As far as possible, construction will be labour-based, avoiding machinery use where

possible and the associated noise disturbance. Furthermore, construction will be
restricted to daylight hours.
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Birds

The presence of conductors (wires) can injure and kill birds during line operation. Earth
wires create the main hazard as they are located on the crest of towers and are thin, thus
they are more difficult to detect. Bird injury and death from wire strike is expected to be
higher under low visibility conditions, especially during the night and bad weather. The
likely rate of bird collision is difficult to quantify, although studies in Europe have
identified that significant numbers of avifauna may be killed, especially in areas rich in
wetland bird habitats (Helland-Hansen et al, 1995). Nocturnally active avifauna is more
frequently involved in wire strikes, while larger predatory birds can be killed by
electrocution (Helland-Hansen et al, 1995). Medium to large waterfow! are susceptible
to wire strikes as they often lack maneuverability and have a high incidence of low-level
flight activity. Wire strike is likely to be greater on bird migration routes such as
adjacent to the Seti River.

Mitigation Measures

« Measures to minimize bird injury and death associated with the transmission line
will be considered near wetlands such as Chatiwan Tal and Alital during detailed
line design. These measures include:

- silhouettes of birds of prey attached to conductors to frighten birds;

- markers attached to wires, such as colored balls, to improve line visibility for
birds; and

- modifications to mitigate electrocution, such as perch guards and conductor
insulation (Helland-Hansen et al, 1995).

Mammals

Limited information is available on the effects of transmission lines on mammals such
as bats and monkeys. Bats may strike transmission line wires at night, while arboreal
mammals such as monkeys may be electrocuted by climbing towers and reaching wires.
Mammals can be electrocuted either by simultaneously touching a conductor and
earthing on a tower or by touching two conductors. It is likely that arboreal mammals
will only utilize towers to escape from predators, to chase prey or out of curiosity. The
required vegetation clearance distances around the base of towers and along spans will
ensure that monkeys cannot move directly from trees onto towers or lines, however,
given the inquisitive behavior of monkeys, a hazard will exist.

Mitigation Measures

« Screens will be installed on towers to prevent monkeys and other arboreal mammals
from climbing towers.

7.2.3 Shuklaphata Wildlife Reserve

The transmission line route proposed through the Shuklaphata Wildlife Reserve crosses
1.20 km of forest, 1.43 km of open grassland and 0.25 km of riverine features. Forest
along the proposed route is highly degraded due to harvesting by villagers living on
both sides of the Reserve. Tree diversity and density is also very low, and the likely
locations of towers are in open forest areas where coverage is less then 40% (EIA
Volume 2).
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To minimize the impact of the line on Reserve forest, conductors will be strung above
the forest canopy. Taller towers approximately 65 m high will be installed through the
forested section of the Reserve to string the conductors above the 30 m high forest
canopy. These higher towers will be up to 27 m higher than regular towers to provide
the necessary forest clearance, incorporating leg and body extensions to standard
structures. The top of any taller trees along the alignment that protrude above the height
of the majority of the canopy may be lopped to provide clearance where necessary, thus
allowing over-stringing of the forest. Higher relief within the forest will be used for
tower locations where possible to reduce the height of the towers and/or increase the
span between towers.

The only areas of forest that will be cleared within the Reserve will be the tower sites.
Clearance at tower sites is required to construct the towers (the raised towers will have
four footings spaced at approximately 20 x 20 m) and to prevent damage to the tower
from falling trees during line operation (requiring 8 m clearance from the tower
structure in all directions), requiring a cleared area of approximately 36 m by 36 m
(1,294 m?) per tower. Towers will be spaced at an average of 350 m through the forest,
thus four towers are likely to be located within Reserve forest, requiring total forest
clearance of 0.52 ha. This will involve the removal of an approximately 49 trees with an
estimated total wood volume of 40 m®. Only four tree species will be affected by forest
clearance: Shorea robusta, Terminalia alata, Lagestroemia parviflora and Cassia
fisluta. No species of conservation significance are present in this area.

The existing fire-line road will be used for construction and maintenance access in this
area where possible. Where this is not possible, a temporary foot access track will be
established to each tower site for construction purposes, but this will only require the
removal of minor vegetation, deviating around any trees. These tracks will be
revegetated following construction.

Mitigation Measures

Compensatory tree planting is proposed in the Hirapur area of Shuklaphata Wildlife
Reserve, on grassland on the western side of the Syali river, subject to DNPWC
approval. A strip of trees is proposed to be planted to screen the Hirapur/Sunaphata
grassland from the nearby settlement to the east, thus providing screened habitat for
grazing species of wildlife and helping to stabilize the river bank.

A guard post will be constructed at Hirapur similar to the Arjuni post, to assist in
reducing illegal harvesting in this section of the Reserve, subject to DNPWC approval.

The project will fund the leveling of old paddy bunds and drains across the large
Hirapur/Sunaphata grassland, subject to DNPWC approval. The bund walls and drains
that remain on these previously cultivated fields are a hazard for animals and the
removal of these obstacles may prevent injury to grazing wildlife.

The Chief Warden of Shuklaphata Wildlife Reserve, Mr Puran Bhakta Shrestha, is
considering the relocation of Black Buck from Bardia National Park to the Hirapur
grassland (previously Hirapur and Sunaphata villages). This initiative may be supported
by the project.
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7.3 Socioeconomic and Cultural Environment
7.3.1 Project Land Requirement

The proposed transmission line will affect 624.6 ha of land. This area consists of 609.6
ha in the 46 m RoW of the transmission line and 15 ha to be leased for temporary
construction camps and storage facilities. Out of the 609.6 ha falling in the RoW, 5.1 ha
will be permanently acquired for the construction of 356 tower pads (average of 144 m?
per pad), constituting 0.82% of the total land affected by the project. The remaining
604.5 ha within the RoW will have land use restrictions imposed as discussed in the
relevant sections below.

The transmission line will affect different types of land and land uses, such as
agricultural land, residential land, forest land, shrub land and river channels. This
section focuses on the impact of the line on private land only, as impacts on other land
uses and community forests are discussed in Sections 7.1 and 7.2. This assessment does
not include details of the 15 ha of land to be leased for camps and storage as the
locations of these temporary facilities will be finalized later.

7.3.2 Land Acquisition and Land Use Restrictions
Permanent Loss of Private Land

A total of 224.5 ha of private agricultural and residential land is located within the
RoW. About 1.5 ha of this land will be used for the construction of 105 tower pads
(Table 7-8) and will therefore be permanently acquired. Human habitation will be
removed from an additional 0.8 ha of residential land in the RoW, but the owners will
retain title over the land for the cultivation of cereal crops and other vegetation up to 3
m height. Thus 222.2 ha (99%) of the private agricultural and residential land in the
RoW will be available for cultivation.

Of the four project districts, Kanchanpur will suffer the highest loss of private land
(67.8%) for the construction of towers pads, followed by Kailali (19.3%), Doti (10.8%)
and Dadeldhura (2.1%) (Table 7-8). Among the VDCs and municipalities,
Mahendranagar Municipality will experience the highest loss of private land (21.3%),
followed by Daiji and Jhalari VDCs (13.3% each), Malakheti VDC (12.6%) and
Krishnapur VDC (10.6%).

The acquisition of 1.5 ha of private land for the 105 tower pads will affect 143
households (Table 7-9). On average, each affected household will lose only
approximately 0.01 ha of land.
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Table 7-8: Private Land Required for Tower Pads by VDC/Municipality

RoWw and
Towers and Affected Land Affected Residential Area
VDC/ f Area of ;\Otal
Municipality | No. of Towers :f:‘gitgd Number of Affected (r::?
on Private . Houses in .
Land Private Land RoW Private Land
(ha) (ha)

Kanchanpur District
Daiji 14 0.2 28 0.08 0.28
Jhalari 14 0.2 30 0.09 0.29
Krishnapur 11 0.16 28 0.11 0.27
Suda 10 0.14 6 0.03 0.17
Mahendranagar 22 0.32 70 0.34 0.66
Kailali District
Godawari 1 0.01 0 0.00 0.01
Malakheti 13 0.19 21 0.05 0.24
Sahajpur 6 0.09 8 0.03 0.12
Dadeldhura District
Aasigram 0 0 0 0.00 0.00
Ganeshpur 1 0.01 0 0.00 0.01
Kailpalmandu 0 0 8 0.03 0.03
Mastamandu 0 0 3 0.01 0.01
Amargadhi 1 0.01 0 0.00 0.01
Doti District
Banlek 3 0.04 1 0.00 0.04
Warpata 1 0.01 0 0.00 0.01
Chhatiban 2 0.03 0 0.00 0.03
Ghanteshwor 4 0.06 0 0.00 0.06
Latamandu 1 0.01 3 0.03 0.04
Pachnali 1 0.01 3 0.01 0.02
Total 105 15 209 0.81 2.31

Source: Cadastral Survey, 2007.

Table 7-9: Distribution of Households with Landholding Size and Total Land Loss

Landholding Households % of Land Loss % of Total
(ha) Households Area (ha) Land Required
Up to0 0.25 38 26.5 0.35 23.3
0.2501-0.50 39 27.2 0.34 22.4
0.5001-0.75 20 13.9 0.25 16.6
0.7501-1.00 17 11.9 0.21 13.8
1.0001 - 1.50 11 8.0 0.14 9.3
1.5001 + 18 12.6 0.22 14.6
Total 143 100.0 1.50 100

Source: Cadastral Survey, 2007.

Of the 1.5 ha of private land that will be permanently acquired for tower pads, 23.3%
belongs to households with landholdings of 0.25 ha or smaller, 22.4% to households
with landholdings between 0.25 ha and 0.50 ha and the remaining 54.3% to households
with landholdings larger than 0.5 ha (Table 7-9).

Field survey data shows that only one of the 38 households with landholdings of 0.25 ha
or smaller will lose more than 10% of its total landholding. Of the remaining 37
marginal landholders, 34 will lose between 5% and 10% of their total landholdings,
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while three will lose less than 5%. Of the remaining 105 households affected by
construction of the tower pads, none will lose more than 10% of their total landholding.
Thus, land loss due to the construction of tower pads is minimal but this loss will be
permanent and have a long-term impact on affected households. In view of the minimal
loss per household, the overall magnitude of the impact is considered low, extent local
and duration long-term.

Land Use Restrictions

Land use restrictions will apply to all land within the transmission line RoW. For the
approximately 222 ha of private land, these restrictions are primarily: (a) no houses or
other structures permitted; (b) no vegetation above 3 m height; and (c) no storage of
flammable/explosive materials. Business activities will be permitted (e.g. vehicle
parking, storage area for materials as long as stockpiles are kept below 3 m height),
while residential yards and house gardens will also be allowed.

The value of private land within the RoW may be reduced due to the imposition of these
restrictions. This impact will be relatively small on agricultural land and in the Hill
districts where the line traverses from one ridge to another and agricultural land will be
well below the line. However, the impact will be higher in urban areas such as
Mahendranagar and in the Terai VDCs located close to the Mahendra Rajmarg. In
Mahendranagar Municipality, through which 9 km of the route passes, land use
restrictions will be placed on 41.5 ha of private land within the RoW, some of which is
residential or has potential for residential development.

Mitigation Measures

A Resettlement Plan (RP) has been prepared as part of the EIA (EIA Volume 2). The
plan includes an Entitlement Matrix (Appendix 21) designed to ensure fair and prompt
compensation for project losses. The matrix addresses the following impacts:

« loss of land and other private assets;
. adverse impacts on subsistence/livelihood or income-earning capacity; and
. collective adverse impacts on vulnerable groups and social categories.

Entitlements relevant to the loss of land and other private assets are described below and
in subsequent sections.

Asset Recording and Valuation

All affected assets will be properly recorded and verified by the project and delegated
Government and community representatives. Census and asset information will be
maintained in a computerized database to manage and monitor compensation and
resettlement activities.

The valuation of assets will be undertaken by district-level Compensation
Determination Committees (CDCs) formed in accordance with the Land Acquisition
Act 2034 (1977). For a particular district, a CDC will consist of:

« Chief District Officer;
. District Land Revenue (Malpot) Officer;
. representative of the District Development Committee;
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. representatives of relevant VDCs/municipalities and project-affected households;
and

«  project representatives.

Considering the limitations of the 30-year old legislation, improvements will be made to
the principles of valuation in consultation with the local administration. The
compensation determined by the CDCs will be at replacement value. To ensure this,
compensation rates determined by the CDCs will take account of prevailing rates in the
local market and information gathered during the preparation of the EIA and RP.

Compensation for Permanent Land Acquisition

Compensation for permanent acquisition of land will be paid at replacement cost so that
the affected titleholder is able to buy replacement land. During the field survey, a
majority of the surveyed people indicated that cash compensation for land losses would
be acceptable. In addition, for permanent land losses an additional 20% of the acquired
land will be provided, in the form of cash compensation, as a direct project benefit.

The survey indicated that only one household will lose more than 10% of its
landholding, but there is the possibility that additional households may lose more than
10% of their landholdings if the route is refined during detailed line design. Considering
this possibility, titleholders who have landholdings up to 0.25 ha and lose more than
10% of their landholding will, in addition to their compensation entitlements, also be
provided with a cultivation disruption allowance. Titleholders with landholdings larger
than 0.25 ha who lose more than 25% of their total landholding will also be entitled to
this allowance.

A titleholder who loses more than 75% of a land parcel or total landholding will have
the option to relinquish the remainder of that parcel or landholding. In return, he/she
will be provided with cash compensation at replacement cost.

Compensation for Plots in the RoW Currently Used for Residential/Business
Purposes

Owners currently occupying titled land in the transmission line RoW for residential or
business purposes, and who are therefore required to relocate, will retain title/ownership
of the land but prohibited from constructing structures on the land. They will be
compensated at replacement cost for the affected land, even though they will retain
ownership, and be allowed to use the land for growing cereal crops and other vegetation
up to 3 m height.

Compensation for Land Use Restrictions in the RoW

Titled owners of land in the RoW on which land use restrictions are placed will receive
compensation to the value of at least 10% of the affected land area for the application of
these restrictions. In some cases (e.g. land where future residential development is likely
to occur) a higher percentage can be negotiated. The value will be determined by the
CDCs, who will take full account of the higher value of land in peri-urban/urban areas
(e.g. Mahendranagar Municipality) and along/near major roads. Compensation for land
use restrictions will not be applicable to land currently utilised for residential or
business purposes, since the concerned owners (all of whom will be required to relocate
from the RoW) will receive full compensation for (and retain ownership of) these
residential/business plots.
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In certain cases it may be necessary to provide full compensation for land parcels in the
RoW due to the prohibition of structures (e.g. for unoccupied land registered for
residential/business purposes in some areas of Mahnedranagar Municipality). This will
be assessed on a case-by-case basis. Any such land for which full compensation is paid
will become the property of WSH, who may lease it back to community members, sell it
with the land use restrictions imposed or make it available to vulnerable households.

Compensation for Temporary Land Occupation

For temporary occupation of land during construction, the contractor will be required to
sign a temporary occupation contract with the affected landowners. The contract will
specify the following:

« period of occupancy;

. formula for calculation of production losses (the market value of crops normally
produced on the land) and annual inflation adjustments;

. frequency of compensation payment; and
« land protection and rehabilitation measures.

7.3.3 Loss of Buildings/Structures and Population Displacement

The construction of the transmission line will involve the removal of 284 structures
from the RoW, owned by 204 households (Table 7-10). This loss will affect 1,366
people.

Table 7-10: Households Losing Buildings/Structures

VDC/ Municipality Noéﬁf”gifrfg:sted No. of Households Affected Population
Tower | RowW Tower | RowW Tower | RowW
Kanchanpur District
Daiji 6 28 6 21 51 149
Jhalari 13 30 8 21 51 132
Krishnapur 12 28 8 22 71 145
Suda 6 6 3 5 20 41
Mahendranagar 25 70 14 42 105 282
Kailali District
Godawari 0 0 0 0 0 0
Malakheti 8 21 8 19 49 94
Sahajpur 0 8 0 8 0 41
Dadeldhura District
Asigram 0 0 0 0 0 0
Ganeshpur 0 0 0 0 0 0
Kailpalmandu 0 8 0 5 0 26
Mastamandu 0 3 0 3 0 18
Amargadhi 0 0 0 0 0 0
Doti District
Banlek 2 1 1 1 8 9
Warpata 3 0 3 0 34 0
Chhatiban 0 0 0 0 0 0
Ghanteshwor 0 0 0 0 0 0
Latamandu 0 3 0 3 0 19
Pachnali 0 3 0 3 0 21
Total 75 209 51 153 389 977
Percentage 26.4 73.6 25 75 28.5 71.5

Source: Household Survey, 2007.
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Of the 204 households, 51 will be affected by tower sites and 153 by the remaining
RoW. 75 of the 284 buildings and structures to be removed will be affected by tower
pads and 209 by RoW establishment.

Most (92%) of the building/structure losses will occur in the Terai districts. About 79%
of the total loss will occur in Kanchanpur District, with Mahendranagar Municipality
alone accounting for 42% of the loss in this district, while Jhalari and Krishnapur VDCs
will each share about 19% of this loss.

Loss of Houses and Structures by Caste/Ethnic Group

By caste/ethnic group, Chhetri (including Thakuri) will suffer the largest loss of houses
and structures (49.5%), followed by Brahmin (27%), Tharu (11%) and Dalits (8.8%)
(Table 7-11). The highest proportion of affected Chhetri and Brahmin households is
from Mahendranagar Municipality. The 23 affected Tharu households are concentrated
in Malakheti VDC (47.8%) and Krishnapur VDC (43.4%). Of the 11 Tharu households
in Malakheti VDC, eight live in the settlement of Damaura, two in Muktinagar and one
in Malakheti. The 10 Tharu households in Krishnapur VDC are distributed across five
different settlements: Bani, Attariapatti, Mawaphatta, Banka and Gularia. Among
Dalits, half of the affected households are from Daiji.

Table 7-11: Distribution of Households Losing Houses/Structures by Caste and Ethnicity

Households* Affected due to Loss of Houses and Structures

VDC/ Municipality by Caste/Ethnic Group

Brahmin | Chhetri | Tharu | Dalit | Hill-ethnic | Others
Kanchanpur District
Daiji 2 13 0 9 0 3
Jhalari 7 20 0 2 0 0
Krisnapur 5 14 10 0 1 0
Suda 4 4 0 0 0 0
Mahendranagar 30 22 1 1 0 2
Kailali District
Godawari - - - - - -
Malakheti 5 8 11 2 1 -
Sahajpur 2 5 1 - - -
Dadeldhura District
Asigram - - - - - -
Ganeshpur - - - - - -
Kailpalmandau - 5 - - - -
Mastamandau - 2 - 1 - -
Amargadhi - - - - - -
Doti District
Banlek - - - 2 - 0
Warpata - 3 - - - 0
Chhatiwan - - - - - 0
Ghanteshwar - - - - - 0
Latamandau - 3 - - - 0
Pachnali - 2 - 1 - 0
Total 55 101 23 18 2 5
Percentage 27.0 49.5 11.3 8.8 1.0 24

* - the number of households by settlement is given in Appendix 22.

Source: Household Survey, 2007.
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Loss of Houses and Structures by Type of Structure and Ownership

The majority (62.3%) of affected structures are kachchi (semi-permanent) buildings,
with a further 32.4% classified as pakki (permanent). The term kachchi is used for
houses constructed of mud-plastered bamboo walls with thatched roof (type A in Table
7-12) or stone masonry or mud-plastered walls and corrugated galvanized iron sheet
roofs (type B), while pakki stands for houses that are constructed of stone or brick
masonry walls and cement concrete or slate (stone) roof. About 5% of the affected
structures are jhupro (rudimentary houses). The affected kacchi structures are mainly
located in the hills, while the pakki houses are mostly located in the Terai.

Table 7-12: Affected Houses/Structures by Type

Caste/Ethnic Type of Affected Houses and Structures Total
Group J?#lf’tgo Kachchi (A) | Kachchi (B) (Cgf‘ckr‘;'te) Number | %

Brahmin 1 13 28 41 83 29.2
Chhetri 8 36 56 46 146 51.4
Tharu 4 5 14 1 24 8.5
Dalit 1 8 11 2 22 7.7
Hill Ethnic 0 1 1 0 2 0.7
Other 1 1 3 2 7 2.5
Total 15 64 113 92 284 100
Percent 5.3 22.5 39.8 324 100

Source: Household Survey, 2007.

Of the 284 affected structures, 266 (93.7%) are owned by resident households (Table
7-13). A small number are rented and six houses are occupied by squatters.

Of the 266 owned structures, 11 belong to female-headed households. Of these, nine
households, comprising five from Mahendranagar, two from Krishnapur and one each
from Suda and Daiji, will lose residential houses. The two remaining households, one
each from Kailpalmandu and Pachnali VDCs, will lose other structures.
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Table 7-13: Ownership of Houses

Affected Area Ownership Type
Own | Rent | Squatter | Others | Total

Kanchanpur District
Daiji 32 0 0 2 34
Jhalari 38 4 1 0 43
Krishnapur 36 0 2 2 40
Suda 12 0 0 0 12
Mahendranagar 90 3 2 0 95
Kailali District
Godawari 0 0 0 0 0
Malakheti 28 0 1 0 29
Sahajpur 7 1 0 0 8
Dadeldhura District
Aasigram 0 0 0 0 0
Amargadhi 0 0 0 0 0
Ganeshpur 0 0 0 0 0
Kailpalmandau 8 0 0 0 8
Mastamandau 3 0 0 0 3
Doti District
Banlek 3 0 0 0 3
Warpata 3 0 0 0 3
Chhatiban 0 0 0 0 0
Ghanteshwor 0 0 0 0 0
Latamandau 3 0 0 0 3
Pachnali 3 0 0 0 3
Total 266 8 6 4 284
Percent 93.7 2.8 2.1 1.4 100.0

Source: Household Survey, 2007.

Loss of Houses and Structures by Use

Of the 284 houses and structures affected by the transmission line, 201 (70.8%) are used
for residential purposes, 24 (8.4%) for business purposes and 59 (20.8 %) for other uses
(Table 7-14). The 201 residential houses are owned by 186 households. Other uses are
mainly for cowsheds and fuelwood storage.
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Table 7-14: Uses of Affected Houses and Structures

VDC/Municipality

Uses of Houses and Structures

Total

Residential Number [ Percent
Kanchanpur District
Daiji 27 1 34 12.0
Jhalari 27 4 43 15.1
Krishnapur 27 4 40 14.1
Suda 9 1 12 4.2
Mahendranagar 60 9 95 33.5
Kailali District
Godawari 0 0 0 0.0
Malakheti 21 8 29 10.2
Sahajpur 8 8 2.8
Dadeldhura District
Asigram - 0 0 0.0
Ganeshpur - - 0 0 0.0
Kailpalmandu 8 0 0 8 2.8
Mastamandu 3 0 0 3 1.1
Amargadhi - - 0 0 0.0
Doti District
Banlek 2 0 1 3 1.1
Warpata 3 0 0 3 1.1
Chhatiban 0 0 0 0 0.0
Ghanteshwor 0 0 0 0 0.0
Latamandu 3 0 0 3 1.1
Pachnali 3 0 0 3 1.1
Total 201 24 284 100
Percent 70.8 8.5 100

Source: Household Survey, 2007.

Population Displacement

General Extent of Displacement

Compared to the reservoir component of the WSHEP, the extent of population
displacement for the transmission line RoW will be relatively small. Nevertheless, 186
households, with a total population of 1,236, will have to relocate their residences due
to the acquisition of houses. Among the displaced households 98 (53%) belong to the
Chhetri and Thakuri, 48 (26%) to the Brahmin, 19 (10%) to the Tharu, 15 (8%) to the
Dalit and six (3%) to others including hill ethnic groups. Details of the affected
households by district and VDC/municipality are presented in Appendix 23.
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Table 7-15: Households and Population to be Relocated

VDC/ Households and Population to be Relocated
Municipalit 1 Population

P Households Male | Female | Total
Kanchanpur District
Daiji 25 86 87 173
Jhalari 26 78 86 164
Krishnapur 26 102 79 181
Suda 8 38 24 62
Mahendranagar 53 197 173 370
Kailali District
Godawari - - - -
Malakheti 21 62 52 114
Sahajpur 8 18 23 41
Dadeldhura District
Aasigram - - - -
Ganeshpur - - - -
Kailpalmandu 5 18 8 26
Mastamandu 3 7 11 18
Amargadhi - - -
Doti District
Banlek 2 7 6 13
Warpata 3 19 15 34
Chhatiban - - - -
Ghanteshwor - - - -
Latamandu 3 9 10 19
Pachnali 3 10 11 21
Total 186 651 585 1,236

1 - 186 households own 201 houses. Fifteen affected households own more than one house.
Source: Household Survey, 2007.

The impact of house relocation will be greater in the Terai VDCs/municipalities. In
particular, Mahendranagar Municipality and Krishnapur, Jhalari, Daiji and Malakheti
VDCs will have the highest number of relocations. It is anticipated that affected
households will construct new houses in the vicinity of their present residences, either
on their existing landholdings or on newly acquired land.

Landlessness/Homelessness

No household is expected to leave its community due to the loss of land and/or other
property. However, there are a few squatter households who may need special attention.
Of the six squatter households likely to be affected, two households each were surveyed
in Mahendranagar Municipality and Krishnapur VDC, while one each was surveyed in
Jhalari and Malakheti VDCs. Among the squatter households, four belong to the
Chhetri group while one each belongs to the Hill Ethnic and Dalit group.

Mitigation Measures

Compensation for Acquisition of Houses and Structures

Owners of houses and other structures that are acquired or damaged due to line
construction will be compensated in cash at replacement cost as determined by the
CDCs. Titleholders, tenants and squatters occupying public land on the eligibility cutoff
date (i.e. census date) will also be entitled to this compensation. Although squatter
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households will not be compensated for the public land they occupy, they will be
assisted in their attempts to obtain titled land and reestablish their livelihoods.

Owners will have the right to salvage materials from the affected buildings. The value
of salvaged materials will not be deducted from the final compensation amount.

Population Displacement

To minimize the impact of population displacement and landlessness/homelessness, a
standard resettlement programme has been prepared for all displaced households, with
special focus on the more vulnerable Tharu and Dalit households. However, because
this impact will be distributed along the transmission line route and almost all affected
households own cultivated land around their existing settlements, resettlement of
households away from the existing settlements will be impractical. As such, cash
compensation for house and land losses, plus resettlement assistance in the form of
displacement allowances and reestablishment support, will be the preferred option to
mitigate this impact. The results of the questionnaire survey conducted during the EIA
show that the surveyed households support this method of compensation.

Owners of houses and commercial establishments that need to be relocated will receive
displacement allowances as described in the Entitlement Matrix (Appendix 21).
Likewise, displaced occupants of rented accommodation will receive a rental stipend. In
addition, the project will provide the following allowances to households that lose their
residential houses or business structures:

 land registration fee for new land if replacement land is purchased within one year
of payment of compensation; and

. an evacuation allowance for the transportation of household/business belongings to
the new residential or business site.

Even though the proportion of Tharu and Dalit households is low in comparison with
other caste and ethnic groups (Table 7-11), a sizeable number of households belonging
to these groups (23 Tharu households and 18 Dalits households) will nevertheless be
displaced due to project activities. As the literacy level of these groups is lower than that
of other groups, the impact of house acquisition on these communities may be
comparatively higher than on other communities. However, as these households own
land in and around their present settlements, resettling them far away from their present
residence is not advisable. Therefore, the project will make the following options
available to vulnerable households: (a) relocating their houses in and around their
existing settlements; or (b) compensating them in cash and providing the necessary
technical and legal assistance to buy new land and to build new houses. In addition, all
households considered to be vulnerable, as most of the Tharu, Dalit and hill ethnic
households are likely to be, will be eligible for a vulnerable household rehabilitation
allowance as specified in the RP.

Although unlikely to occur, provision has been made for the possible loss of wage
labour due to an employer in the RoW being unable to continue with his/her agricultural
or business activities because of project implementation. Where this does occur, a Loss
of Employment Allowance will be paid, valid for persons of working age as established
during census surveys and to be assessed on a case by case basis by the project
authorities and local consultation structures and authorities.
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7.3.4 Loss of Trees and Standing Crops
Loss of Fruit Trees

An estimated 72 fruit trees located on land required for the tower pads or on residential
plots within the RoW will be removed during the construction of the transmission line
(Table 7-16). Almost all of this loss will occur in the Terai, particularly in Kanchanpur
District. Among the five affected VDCs/municipalities of Kanchanpur District, Daiji
VDC and Mahendranagar Municipality will lose the greatest number of fruit trees
(37.5% and 27.8% respectively). Since the present survey only covered residential/
business properties in the RoW, additional trees located on other private land in the
RoW will be affected.

Table 7-16: Loss of Fruit Trees from Residential Land

VDC/Municipality Loss of Fruit Trees
Number |  Percent

Kanchanpur District

Daiji 27 37.5
Jhalari 11 15.3
Krishnapur 5 6.9
Suda 4 5.6
Mahendranagar 20 27.8
Total 67 93.1
Kailali District

Malakheti 5 6.9
Total for project area 72 100

Source: Household Survey, 2007

In all, twenty five households will lose fruit trees (Table 7-17). Among them, nine
households will lose mango trees and five will lose jack fruit trees.

Table 7-17: Number of Fruit Trees Affected

Type of Fruit No. olzgcizzholds No. of Trees Affected
Pomegranate 1 2
Gauva 2 3
Jack fruit 5 14
Lichhi 1 1
Mango 9 40
Papaya 2 4
Aaru 2 3
Jamun 1 1
Others 2 4
Total 25 72

Source: Household Survey, 2007

On average, each affected household will only lose three fruit trees, therefore the
magnitude of this impact will be low. The extent of the impact will be local and the
impact will be short to medium-term as the affected households can recover the loss
within two to five years.
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Loss of Standing Crops

Standing crops within the RoW may be damaged during line construction, primarily due
to tower pad construction, tower erection and the stringing of cables. The transportation
of equipment and machinery from the nearest road head to the construction site,
together with the movement of labourers, may damage crops.

Since most construction activities will take place during the non-monsoon period, the
transmission line will primarily affect winter crops. Crop losses are expected to be
greater in the Terai with a single season’s production affected.

The magnitude of the impact on standing crops is considered to be low as localized crop
damage may occur at dispersed sites along/near the RoW, while the duration will be
short-term.

Mitigation Measures

Compensation will be paid for the permanent loss of fruit trees based on annual net
production for five years. All resources from privately-owned trees that are removed
(e.g. fruit and wood) will remain the property of the owner.

As far as possible, construction works will be planned to allow the harvesting of
perennial and non-perennial crops before land is acquired. Where crops cannot be
harvested or the destruction of crops is unavoidable, cash compensation equal to one
season’s yield will be paid based on crop type, cropping intensity and the maximum
yield off the affected land.

7.3.5 Livelihoods
Agricultural Production

Crop farming, livestock farming and labour migration are the main sources of livelihood
of affected households. The acquisition of land and/or houses by the project is likely to
have some impact on their livelihood. However, given the minimal amount of land
acquisition per household, this impact is expected to be small.

The acquisition of 1.5 ha of cultivated land (Section 7.3.2) will result in the permanent
loss of annual production from the acquired land, estimated at approximately 4.5t05 T
of wheat equivalent. Compared with the total production of the affected households, this
loss is very small and can be mitigated, in addition to the compensation measures
detailed above, through agricultural extension support and intensification of agriculture,
especially the production of higher value crops.

As stated earlier, households with landholdings up to 0.25 ha who lose more than 10%
of their landholding and households with landholdings larger than 0.25 ha who lose
more than 25% of their landholding will be provided with a cultivation disruption
allowance as an additional measure to support their rehabilitation.

Loss of Standing Crops and Fruit Trees

Despite adequate precautions to allow harvesting of non-perennial and perennial crops
before land acquisition, it may not be possible to harvest crops at some locations prior to
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commencement of construction, and crop destruction may be unavoidable at other
locations. As discussed earlier, construction of the transmission line will result in a loss
of 72 fruit trees in the Terai, averaging less than three per household. This impact will
entail the loss of household income equivalent to an estimated NRs. 2,000 per
household per year. This loss, even though small, will have an impact on livelihoods in
the short term.

Mitigation Measures

In addition to compensation for land and crop losses, as well as compensation for land
use restrictions in the RoW, other livelihood restoration measures will be implemented
to minimize the impact of the transmission line on the livelihoods of the affected
people. These measures will be focused on different affected groups based on their
landholding size and literacy level.

The livelihood restoration programme will include training programmes for agriculture
extension, poultry farming, buffalo farming and vegetable farming. Of these, buffalo
and vegetable farming will be useful in the hill districts of Dadeldhura and Doti, while
poultry and vegetable farming will be useful in and around urban areas. Training in such
endeavors will be designed as an integral part of the RP.

7.3.6 Social, Community and Cultural Practices
Life Style and Socio-Cultural Practices

The implementation of the project may affect the lifestyle and socio-cultural practices of
local communities. During construction of the line, local people, especially those from
indigenous groups, will be exposed to the outside world through interaction with people
of various walks of life. An increased cash flow and the cash earning of workers could
encourage spending on unproductive items. The availability of cash and alcohol may
attract workers towards gambling and greater alcohol consumption. The concentration
of a construction labour force may encourage prostitution, which could cause the spread
of HIV/AIDS and other sexually transmitted diseases. A particular risk group will be the
long-haul truck drivers who are often responsible for disease transmission. Considering
the small labour force and the mobile nature of construction activities, the magnitude of
this impact is expected to be low, extent local and duration short term.

Gender and Vulnerable Groups

A total of 22 female-headed households are likely to be affected by the project. Among
them, nine households, comprising five from Mahendranagar, two from Krishnapur and
one each from Daiji and Suda, are likely to lose their residential structures. All of these
households belong to the Brahmin and Chhetri castes.

In development projects implemented in Nepal employment opportunities have
generally been higher for men and this trend may continue on this project. During
construction, the contractor, and especially his subcontractors, may discriminate against
women while hiring daily wage labourers for excavation, transportation of construction
materials and other construction-related works. This may change the daily workload
patterns within families, with men gaining access to cash incomes and women
remaining in the weakened subsistence sector.
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During the construction of the transmission line, the vulnerable groups present in the
project area, such as female-headed households, indigenous households, Dalits, the aged
and the handicapped, may also face discrimination in employment, but the impact on
such groups is expected to be minimal. It is anticipated that most of the labour force
required for construction will be farmers and landless people from the vicinity of work
sites.

Although the number of local labourers in the project will be limited, the potential exists
for contractors to employ child labor on the project for lower wages. This allows rural
minors to support their families by performing light work and thus supplement the
financial resources of their family, but regardless no person under the age of 16 will be
permitted to work on the project.

Conflict of Interest and Law and Order

At any particular location, the construction of tower pads and line stringing will involve
a small workforce over a short period of time. As a result, conflict of interest between
the workforce and local people is not expected to be significant. However, the inflow of
outsiders with different socio-cultural backgrounds may not always be welcome at the
local level, and this could give rise to conflicts and law and order problems. Considering
the small labour force and the mobile nature of construction activities, this impact is
expected to be low in magnitude, local in extent and of medium duration.

Mitigation Measures

During construction, awareness programmes will be implemented to minimize any
impacts on lifestyle and health. To minimize infectious diseases such as HIV/AIDS,
awareness programmes on health will be implemented.

Women and vulnerable groups need to benefit from project activities and have equal
opportunities in employment and other rehabilitation support activities; therefore, the
following measures will be implemented:

. encourage the employment of women from amongst project affected households;

. ensure that salaries, remuneration, employment opportunities and other incentives to
women and vulnerable groups are equal to those of men;

« ensure that no one under the age of 16 is employed on the project;

« give priority to men and women from Dalit and Tharu communities in employment,
training and other awareness related programmes.

Vulnerability is not a given or static condition and households may become more, or
less, vulnerable to project activities as their development cycles and economic
circumstances change. The project will therefore adopt an approach that acknowledges
this dynamic quality of vulnerability, and the identification, assessment and monitoring
of vulnerable households will be an ongoing activity, carried out in conjunction with the
project’s community participation structure, throughout the resettlement programme.
All households classified as vulnerable will receive a Vulnerable Household
Rehabilitation Allowance, paid at the time of compensation payment.

To avoid and manage conflicts and law and order problems, a structured consultation
programme will be implemented to ensure that any emergent issues are identified and
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addressed. In addition, the following workforce measures will be implemented at all
project construction camps/sites:

. provision of adequate security at construction depots and camps;

« instruction to workers to act in a responsible manner during and after working hours,
and to respect the rights, properties and practices of local people;

. prohibition of alcohol and gambling at project worksites and camps; and

. prohibition on all non-local workers living outside construction camps and project-
approved locations.

7.3.7 Health and Safety
Occupational and Safety Hazards

Transmission line installation in the Hills will entail construction on hazardous terrain,
while tower construction ands line stringing requires work at heights. Any negligence in
safety practices during the execution of these activities may cause injury or death. In
addition, local people could be injured by construction activities or the operating line if
standard safety practices are not followed.

Mitigation Measures

Occupational health and safety during project construction and operation will be
managed by the construction contractor through workforce training. The project
proponent will conduct community awareness programmes to fully inform local people
about the hazard posed by the operating line. In addition, the following mitigation
measures will be implemented to minimize these hazards:

. fencing at high-risk construction sites;

« provision of signs to warn of hazards/demarcate hazardous areas;
« restricted entry into hazardous areas;

. provision of a first aid kit at each construction site;

. provision of fire-fighting equipment at vulnerable areas and training of workers in
the use of this equipment; and

. strict monitoring of the health and safety of workers.

7.3.8 Community Infrastructure, Resources and Institutions

Community infrastructure, resources and local institutions (e.g. health and domestic
water facilities) are important social resources that will receive greater usage by the
construction workforce. However, as the size of each construction crew is unlikely to
exceed 70 people and crews will not be located at a single site for greater than three
months, the pressure on local infrastructure is likely to be limited.

Religious Sites
No known historic or cultural sites or temples, shrines or other religious structures are

located within the RoW or will be affected by the transmission line. The Shiva Temple
of Sahajpur and the recently built temple in Bani (Krishnapur VDC) are located close to
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the RoW; however they will not be affected by the line as it will be strung well above
these areas and will not impede the movement of people.

Local Health Facilities

The increase in the project area population during construction may stress local health
posts that are already poorly staffed and equipped, but given that workforce numbers
will be limited to a maximum of around 70 per crew this impact will be limited and
occur over a short period of time.

Water and Sanitation

During the peak construction period, existing drinking water facilities in the project area
may be stressed by workforce use, particularly near labour camps. Likewise, the quality
of sanitary measures in temporary camps could affect the health of the workers.

Educational Facilities

The proposed alignment may result in the relocation of a one-roomed child care centre
in Daiji. No local educational facilities are expected to bear any additional burden of
students due to the small workforce and short duration of work at each site along the
route.

Mitigation Measures

Suitable health and water supply facilities will be established at construction camps to
support labourers, employees and their dependents.

The project will replace the child care centre within the RoW (a one-roomed structure in
Daiji) at a nearby location identified in consultation with the concerned community.

7.3.9 Changes to Local Economic Activities

Construction of the transmission line will generate employment opportunities for local
residents with the required skills. The income generated from these opportunities will
supplement household incomes for a short period. Project implementation may also lead
to small businesses being established at various locations in the project area, especially
during the construction period. Although the transmission line may not result in major
changes in the local economy, development activities that will follow construction are
likely to open up markets for local produce and motivate local farmers to produce
market-oriented, higher value crops such as vegetables.

With rising incomes, people will look for better quality goods and services. This
tendency may facilitate a market for external suppliers and retailers and, in turn, provide
exposure to larger market forces. Economic activities in areas like Gopghat (close to the
power station), Amargadhi, Sahajpur and other small market centres of the Terai
districts near the RoW are likely to increase. As a result, there will be an economic spin-
off in the project area.
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7.3.10 Views About the Project

A large majority (89%) of the 296 affected households was positive about the project
when interviewed during the household survey (Table 7-18). Among respondents who
were negative about the project, a quarter was from Mahendranagar Municipality. These
could be people who are likely to have land use restrictions placed on their semi-urban
land that would prevent building construction.

Table 7-18: Views About the Project

View on the Project Total Percent
Positive 264 89.1
Negative 12 4.1
Too early to respond 17 5.7
No response 3 1.1
Total 296 100

Source: Household Survey, 2007.

During the survey, the 296 affected households were asked whether they would be
satisfied with cash compensation for losses. 261 of these households (88.2%) responded
positively towards receiving cash compensation for the loss of houses/businesses, one
household (0.33%) responded negatively and 11% of households chose not to respond.
Likewise, 231 households (78%) were satisfied with the proposed compensation for the
loss of land/trees, one household (0.33%) was dissatisfied and the remaining households
did not respond. This implies that the project and its provisions are generally acceptable
to the local people.

Local support for the project was also expressed in focus group discussions conducted
at different locations near the route. Participants were generally of the view that the
project is required for the overall development of the region.

Although the proposed project is designed for power export to India, local people
interviewed during the household survey and in group meetings believed that rural
electrification will follow the construction of the transmission line. During focus group
discussions in wards, VDCs and municipalities affected by the project, the main
expectations of local people were:

. employment of local people as much as possible;

. equal employment opportunities for women, indigenous (Tharu) and Dalit people;
. appropriate compensation for lost assets based on the value of loss;

. compensation for the loss of crops and fruits trees; and

. assistance with local development works, such as road construction and support for
local institutions.

The project RP and relevant sections of the EMP have been designed to ensure that all
social impacts are fairly and promptly addressed. Social impact management will be
carried out in close consultation with affected people and local authorities to ensure that
affected livelihoods are restored, and to facilitate the timely completion of project
construction.
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8. ENVIRONMENTAL MANAGEMENT PLAN

This Environmental Management Plan (EMP) for the Talkot-Mahendranagar
transmission line covers all phases of development, from pre-construction to operation.
The EMP details:

« management responsibilities;

. environmental and social impact mitigation measures;
« monitoring and auditing programs;

. staff requirements; and

« an estimated budget for the major mitigation measures.

8.1 Management Responsibilities

WSH will be directly responsible for the implementation, management and supervision
of the project, including environmental and social management. Environmental and
social management implementation will be managed under the broader WSHEP
management structure illustrated in Figure 8-1. Specific management tasks will be
contracted to a number of companies and an independent Evaluation Panel will be
convened by WSH to ensure that a high standard of implementation is achieved.

WSH
Enviranmental Social & Reseftlernent
Management Management
rd "._ |'(
| | Plant Design & | | NGO
| [Build Comractors) | Contractors
| |
| EMU | 4 [ Evaluation | . . | [Project Office| [Project Office | [Project Office
I o . f Panel 8 ¥ Reservoir || Terai TL
| I | |
| Independent || RDD
| Monitor |
| i |
! 'f_.l.‘!nl'|'|l'|'|1:lrllli}' | [sirict Level CDCs RS
| Consultztion | )
i =
__[. Commumnity Participation Structure
DistrictVDC
MoEST Local Consultative Forums
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- - -
O - Comipeisaton Detsrmisatsan Coismine VI
I3 — Distract Deve “omm .
EML - Envi DDCs
MoEST - M menl, Scxence & Tochnokopy Land Revenue Offices
RO — R el Division

¥ Other Line Agencics
RS — Reser 1 Sreering Comnminess | = & NARENCICE

VI - Willage Development Commities

Figure 8-1: Environmental and Social Management Implementation Structure
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8.1.1 Environmental Management Implementation

The implementation and monitoring of environmental management measures will be
variously undertaken by:

« Environmental Management Unit (EMU);

« Plant Design and Build Contractor (PDBC) - transmission line;
« Independent Monitoring Contractor; and

« MOEST.

Environmental Management Unit

The EMU, managed by the Management and Administration Contractor to be appointed
by WSH, will be the primary body responsible for supervising and monitoring
environmental management during transmission line detailed design and construction,
as well as implementing environmental management measures during project operation.
EMU duties will include approving specific environmental management plans, ensuring
that all EMP design recommendations are included in the final line design, acquiring all
necessary permits and approvals for project construction and operation, monitoring the
implementation of environmental measures by the PDBC, and auditing contractor
compliance with EMP conditions, other Project approval conditions and statutory
requirements. The EMU will also liaise with MoOEST regarding the Ministry’s oversight
role, ensuring that is has access to environmental documentation and project personnel.

Plant Design and Build Contractor

The PDBC will primarily be responsible for the implementation and internal monitoring
of all environmental management measures associated with project design and
construction. These measures are set out in the EMP and will also include measures
contained in specific project environmental plans to be developed by the PDBC and the
EMU, as well as additional measures required to meet project approval conditions and
statutory requirements.

The PDBC will prepare the final project design and construct all proposed structures,
and will be responsible for ensuring that the EMP is adhered to. The PDBC survey and
design teams will be responsible for preparing a final design that minimizes adverse
impacts, consistent with the technical and economic objectives of the project.

The PDBC will also implement corrective actions as directed by the EMU or MoEST.
The PDBC will be required to maintain an environmental management system in full
compliance with the International Organization of Standardization standard 14001.

MOoEST

MoEST will externally monitor project compliance against approval and license
conditions, GoN statutory standards and project environmental management plans.
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8.1.2 Resettlement Implementation

The implementation and monitoring of resettlement and related tasks set out in the RP
will be variously undertaken by:

« Resettlement Steering Committee (RSC);

« Resettlement and Development (R&D) Division;

. PDBC;

« Local Consultative Forums (LCFs);

. Complaints and Grievance Committee; and

« Independent Monitoring Organization and an Evaluation Panel,

Resettlement Steering Committee

An RSC will be created at the commencement of the project to coordinate resettlement
activities. Apart from WSH (who will act as secretariat), it is envisaged that the RSC
will consist of members drawn from district government, VDCs/municipalities,
community-level institutions and other local stakeholders.

The RSC will, amongst other functions, provide an avenue for complementary planning
and coordination of resettlement activities, ensuring adherence to the project
resettlement and compensation policies and assisting with the identification of
socioeconomic development opportunities for resettled households. Where required,
special RSC Task Groups will be established to discuss and investigate specific issues,
and make recommendations for resolution or further action.

Resettlement and Development Division

A R&D Division, a component of the Management and Administration Contractor
appointed by WSH, will be established to execute the resettlement programme,
coordinating and managing the day-to-day implementation of resettlement activities.
The Division will be headed by a Divisional Manager with full administrative powers
and a separate budget, with the following Units providing support to the project’s Field
Offices: Land Acquisition and Resettlement; Compensation; Livelihoods and
Development; Infrastructure and Housing; Community Liaison and Participation; Field
Logistics; Monitoring and Evaluation; and Information Systems.

A Resettlement Field Office will be established to manage the day-to-day resettlement
activities. The Office, which will be staffed by an experienced resettlement specialist
and support staff, will liaise with the PDBC on a daily basis to ensure proper integration
of project construction and resettlement activities.

Plant Design and Build Contractor

The PDBC will, in consultation with the Resettlement Field Office, ensure that all
construction activities are undertaken in compliance with the project land acquisition
and resettlement directives. The PDBC will provide the R&D Division with a work
program at least six months prior to the initiation of each work.
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Compensation Determination Committees

All land and asset acquisition negotiations will be undertaken by district-level
Compensation Determination Committees (CDCs), as specified in land acquisition
legislation. The principal role of these structures, on which affected communities,
including vulnerable groups, will be represented, will be to direct the negotiation
process, promote transparency of procedures and ensure compliance with Government
legislation.

Local Consultative Forums

LCFs will be established, most likely at VDC-level, to create a forum for community
involvement in the planning and management of compensation and resettlement
activities and to discuss project activities. The LCFs will: represent the residents of
villages/settlement areas in their areas of operation (at Ward level); advise them of
project-related matters (e.g. resettlement schedules and compensation issues); assist
with the identification/confirmation of vulnerable households that may require
additional transitional support; act as the first point of contact for the resolution of
grievances and disputes; and assist with the planning and coordination of participatory
monitoring and evaluation exercises in their areas of operation.

Grievance Resolution

Responsibility for matters relating to grievance and dispute resolution within WSH will
lie with the Liaison and Participation Unit of the R&D Division. The approach will in
all instances be to firstly address and resolve grievances through the Project
organisational structure, commencing at the level of LCFs before proceeding to an RSC
Grievance Resolution Task Group. Grievances and disputes that cannot be resolved
through Project-related mechanisms or mutually acceptable mediation channels will
have recourse to national law through the judiciary.

8.1.3 Evaluation Panel

An environmental and social Evaluation Panel (Panel of Experts) will be appointed to
provide guidance to the EMU and R&D Division for the entire WSHEP. The Panel will
be comprised of one or two environmental specialist and three specialists with expertise
in resettlement and development process and practise. It will undertake overall
evaluation of the environmental management and resettlement and livelihood
restoration work being undertaken by the project. The Panel will be appointed early in
the pre-construction phase. Panel visits will occur every six months during the WSHEP
start-up period, then annually after this initial period. The scope of work of the Panel
will include:

+ assessing the adequacy of and providing advice to improve the environmental
management system, PDBC performance, environmental supervision,
monitoring and auditing, and the effectiveness of remedial actions;

« examining internal monitoring reports and quantitative and qualitative
socioeconomic monitoring reports;

« visiting resettlement sites and consulting resettler and host communities to
verify the success of the resettlement programme;

« evaluating Project institutions, including capacity and operating constraints;
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. analysing budgets and expenditure in relation to milestones and site realities;
and

. advising on any emerging issues and providing recommendations on how to
address issues and improve the resettlement programme.

8.2 Impact Mitigation Measures

Environmental and social management measures proposed to mitigate adverse physical,
biological and socioeconomic impacts are summarized in Table 8-1 by project stage and
activity, including a summary of the mitigation measures proposed in the RP.
Implementation responsibility is indicated.
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Table 8-1: Summary of Mitigation Measures

Project Activity

Transmission line
design

Potential Environmental
Impact

Proposed Mitigation Measure

Responsibility

Fauna deaths e Measures to minimize bird deaths associated with line operation near wetlands considered and, where appropriate, PDBC
(from line operation) incorporated into final design. Measures to be considered will include silhouettes of birds of prey attached to conductors/earth
wires, markers attached to wires to improve line visibility and modifications to mitigate electrocution.
e Screens to prevent monkeys and other arboreal mammals climbing towers considered and, where appropriate, incorporated PDBC
into the final design.
Safety hazards « Warning lights on one or more towers located on the direct runway alignment north of Majhgau Airport incorporated in final PDBC
line design, in consultation with the Nepal Civil Aviation Authority.
* The use of marker balls on conductors considered and, where appropriate, incorporated into the final design to improve the PDBC
visibility of conductors where air traffic is most likely (and safety lights are not incorporated), where an emergency landing
may occur and on longer spans (e.g. crossing watercourses), but not within Shuklaphata Wildlife Reserve.
« Preparation of an Occupational Health and Safety Plan and provision of related training and instructions to all staff before PDBC
each person commences duties.
Radio and TV interference e Transmission line design to comply with the limits of electromagnetic interference from overhead AC power lines and high PDBC
voltage Equipment Installations AS/NZS 2344: 1997 or an equivalent international standard.
* Bundle conductors used to mitigate the corona effect. PDBC
o All line conductor fittings, vibration dampers, tension clamps and other line components designed to avoid sharp corners or PDBC

projections that would produce high electrical stresses. Adjacent metal parts and mating surfaces designed to prevent
corrosion of the contact surfaces and maintain good electrical contact under service conditions.

Acquisition of tower
sites

Loss of private land

Compensation paid for acquired land based on full replacement cost plus additional 20% project benefit.

CDC/R&D Division

RoW establishment Removal of houses and e Cash compensation for houses, other buildings and structures/facilities at full replacement cost, as well as measures for R&D Division
loss/removal of assets residential site development. Vulnerable households may request provision of replacement housing.
located within the
easement, relocation of e Structures will be replaced by the owner or with project assistance, in order of preference, on the existing landholding outside R&D Division
households the RoW or at a similar site identified by the owner.

¢ Relocated households to retain title over their existing RoW land (except tower sites) despite being compensated for the loss R&D Division
of residential land, thereby gaining additional land for cultivation or other permitted uses. Land use restrictions will apply.
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Project Activity

Potential Environmental

Proposed Mitigation Measure

Responsibility*

Impact
e Evacuation allowance paid to affected households to cover the cost of moving possessions. Various additional allowances R&D Division
paid to qualifying households/businesses: household and business displacement allowances; cultivation disruption
allowance; allowance for vulnerable households; and rental stipends.
o Building materials from structures removed from the RoW to remain the property of affected owners, with no deduction from R&D Division
compensation entitlement. Materials not required by the owner to be disposed of.
RoW tree clearance Disruption to cropping e Construction techniques to minimize ground disturbance. PDBC
and line construction activities, crop damage or
loss, damage to bund walls,
canals and drains e Construction activities on cropping land timed to avoid disturbance of field crops within one month prior to harvest wherever PDBC
possible.
o Compensation for lost production paid for crops disturbed prior to harvest based on area of disturbed crop, market price and R&D Division
agreed yield.
o Established roads and tracks used for construction and maintenance access to the line wherever possible. PDBC
o New accessways restricted to foot tracks where possible. PDBC
e Temporary placement of fill in drains/canals not undertaken where impeded drainage could cause flooding or damage, or PDBC
disrupt irrigation.
o Fill temporarily placed in drains/canals removed and excavated drain/canal embankments reinstated immediately following PDBC
the required construction access.
e Temporary concrete batching plants located on disturbed sites or areas of lower production value (e.g. grassland) where PDBC
possible.
RoW tree clearance Loss of and damage to e Trees, shrubs and grasses retained in the RoW in accordance with the stepped clearing and pruning configuration. PDBC
trees, habitat loss
e Trees that can survive pruning to less than the stepped height restrictions pruned instead of cleared. PDBC
o Marking of vegetation to be removed prior to clearance, and strict control on clearing activities to ensure minimal clearance. PDBC
o Felled trees and other cleared or pruned vegetation (wood, branches and foliage) retained by owner of the vegetation PDBC
(including Community Forest Users Groups) for his/her use, or removed if requested by owner.
o Compensation for trees removed or pruned paid at fair market value based on tree type, age and production loss. R&D Division
o Transmission line construction workers prohibited from harvesting or collecting fuelwood or other tree products in the project PDBC
area during their employment, apart from locally employed staff continuing current legal activities.
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Project Activity

Potential Environmental

Proposed Mitigation Measure

Responsibility*

Impact
Excavation of tower Land disturbance and ¢ Spoil excavated from tower footings disposed of where land degradation and erosion will not occur, such as placement along PDBC
foundations reduced land capability roadsides if permitted by the Department of Roads (DoR) or local road owners, or at nearby house blocks if requested by
landowners, to improve these features.
Concrete batching Airborne dust and noise in e Temporary concrete batching plants located away from residences to reduce the potential for dust and increased noise at PDBC
localized areas dwellings.
Construction activities Erosion and sedimentation ¢ Construction activities involving significant ground disturbance not undertaken during the monsoon season (June to early PDBC
October).
o Tree clearance for easement establishment to only involve cutting trees off at ground level or pruning as appropriate, with PDBC
tree stumps and roots left in place and ground cover (i.e. grass and low shrubs) left undisturbed as far as possible.
o Excess fill from tower foundation excavation disposed of by landforming next to roads or around houses as permitted by the PDBC
DoR or in agreement with the local community or landowner. All landformed areas topsoiled (if available) and seeded with a
cover crop and perennial grass mix.
Water quality decline and o Fuel and other hazardous materials securely stored above flood level and at least 40 m from any waterbody, watercourse, PDBC
soil contamination canal or storage pond.
Noise e Construction activities restricted to daylight hours and local communities informed of the construction schedule. PDBC
Safety hazards o Public health information provided to the construction workforce prior to the commencement of on-site work, primarily PDBC
covering the prevention of HIV/AIDS.
o Construction workforce facilities to include proper sanitation, water supply and waste disposal facilities. PDBC
o Metal guard structures installed on towers to dissuade people and wildlife from climbing towers. Warning signs installed on EMU
all towers.
Construction activities Impact on Shuklaphata o Consultation with the Department of National Parks and Wildlife Conservation (DNPWC) regarding tower site vegetation EMU
in protected areas Wildlife Reserve clearance, compensatory tree planting and revegetation species in the Reserve. Compensatory plantings and revegetation
species approved by the DNPWC prior to implementation.
o Marking tower site clearance areas, any individual trees to be removed outside these clearance areas, temporary access EMU & PDBC
track locations and trees to be lopped to make the canopy height more uniform, then approval sought and gained from
Reserve management prior to commencement of vegetation removal.
o All vegetation clearance in the Reserve undertaken in the presence of a designated DNPWC officer. PDBC
o No construction activities within the Reserve during the monsoon season (June to early October) to minimise ground PDBC
disturbance and erosion.
o Construction workers strictly prohibited from hunting and collecting forest products in the Reserve. PDBC
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Project Activity Potential Environmental Proposed Mitigation Measure Responsibility*
Impact
Temporary access tracks kept to a minimum by using established tracks (including fire lines) and access across open PDBC
grassland wherever possible.
Tower sites and temporary access tracks revegetated immediately following construction, using low growing local vegetation PDBC
species and a revegetation method approved by the DNPWC.
Tower foundation spoil removed from the Reserve and disposed of elsewhere in a safe manner. PDBC
No construction facilities (camps, workshops, concrete batching equipment, material stockpiles etc) permitted within the PDBC
Reserve.
No water drawn from streams within the Reserve. PDBC
Replanting of 0.52 ha of trees within the Reserve (outside the RoW) to compensate for the loss of trees cleared on tower EMU
sites, subject to DNPWC approval.
OPERATION AND MAINTENANCE
Maintenance of line Land use restriction One-off compensation payment paid to owners of RoW land to compensate for imposed land use restrictions: no R&D Division
clearances buildings/structures permitted; vegetation not allowed above 3 m height; and additional controls. Payment based on 10% of
the market value of the affected land area in RoW.
Loss of and damage to Vegetation allowed to regenerate to 1.5-3 m height in the central 30 m of the RoW (apart from within 8 m of towers). EMU
trees, habitat loss
Trees and shrubs strictly cleared/pruned in accordance with the stepped RoW clearance configuration for the operating line. EMU
Line operation Permanent land use change Previous owners of tower sites permitted to grow cereal crops under the towers. EMU
beneath towers
Fauna deaths Monitoring program undertaken to determine the occurrence of fauna deaths (birds and mammals) associated with the EMU

transmission line. Additional mitigation measures considered if fauna deaths unacceptably high.

Radio and TV interference

Care taken during the handling of conductors and fittings to ensure smooth surfaces are kept free of abrasion.

1 - PDBC = Plant Design and Build Contractor; WSH = West Seti Hydro Limited; CDC = Compensation Determination Committee.
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8.3 Monitoring Program

Monitoring the implementation of physical, biological and socioeconomic management
measures is required to ensure that measures are undertaken in accordance with the
EMP, specific environmental management plans and the RP, and to enable measures to
be adapted and refined as issues arise.

8.3.1 Environmental Monitoring

Environmental monitoring will occur during project design, construction and operation
to provide baseline data, confirm project compliance and detect any adverse
impacts/non-compliances.

The focus of environmental monitoring will be ensuring that construction activities
strictly comply with management plan provisions and minimise environmental impacts.
In particular, vegetation clearance, excavation, spoil disposal and construction within
Shuklaphata Wildlife Reserve will be strictly controlled.

Internal Monitoring

Regular internal environmental monitoring of construction works, associated activities
and the implementation of environmental management measures will be undertaken by
the PDBC during project design and construction, as per the frequency set out in Table
8-2. The PDBC will prepare fortnightly monitoring reports and submit these to the
EMU during project design and construction.

External Monitoring

External environmental monitoring of PDBC activities will be formally undertaken once
a month during project design and construction, although some works will be closely
monitored on a daily basis, particularly in the early stages of construction. Monthly
monitoring reports will be prepared by the EMU for the PDBC, including corrective
actions required to achieve compliance. In addition, the EMU will prepare issue-specific
monitoring reports where a non-complying action(s) has been identified, to be submitted
to the PDBC.

MoEST will also conduct external monitoring to ensure project compliance with the
EMP, specific project environmental management plans, project approval conditions
and statutory requirements. The EMU will provide MoEST with all necessary
environmental records and arrange EMU and PDBC staff to be available during MoEST
site inspections.
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Evaluation Panel

An Evaluation Panel (Panel of Experts) will be appointed to provide guidance to the
EMU and R&D Division. The Panel, including one or two environmental specialists
with significant expertise in site environmental management, will provide independent
evaluations of project environmental management every six months during the initial
first year start-up period, then every 12 months up to six months after the completion of
construction. Evaluations will entail:

. reviewing detailed project designs and site/issue specific environmental
management plans;

« examining the PDBC fortnightly internal monitoring reports prepared by the
PDBC and external monthly monitoring reports prepared by the EMU,;

« inspecting all construction sites and associated facilities; and
. liaising with GoN authorities.

8.3.2 Resettlement Monitoring

WSH will have overall responsibility for monitoring the resettlement programme.
Monitoring will be coordinated by the Monitoring and Evaluation (M&E) Unit of the
R&D Division, and will involve consultation structures such as the proposed LCFs.

The main functions of the M&E Unit will be to: (a) record and assess project inputs,
outputs and outcomes; (b) provide ongoing assessment of the efficacy of compensation
and resettlement initiatives, identifying problems and successes as early as possible so
that timely adjustments to implementation arrangements can be made; and (c) confirm
that former livelihoods and living standards have been re-established.

The M&E Unit will be established at an early stage to undertake preparatory activities
for the implementation of the monitoring programme. This will include the
establishment of a monitoring management system, incorporating a monitoring database
linked to existing databases, and early training/capacity-building programmes amongst
affected communities to prepare them for participation in the programme.

The overall aim of the programme will be to measure the extent to which the goals of
the Resettlement Plan have been achieved. Indicators and targets will be established by
WSH in consultation with affected communities and other stakeholders. While
indicators will be established for the resettlement process as a whole, they will be
disaggregated to ensure that social variables are properly accounted for, such as for
vulnerable groups.

The monitoring and evaluation programme will entail performance and impact
monitoring, as well as the appointment of an Evaluation Panel. A completion audit will
be undertaken at a suitable period after the conclusion of the resettlement programme.
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Internal RP Monitoring (Performance Monitoring)
Internal monitoring and supervision will be undertaken to:

. verify that the valuation of assets lost or damaged, and the provision of
compensation, resettlement and other rehabilitation entitlements, has been
carried out in accordance with the provisions of the RP, and the resettlement
policies of the ADB and the RP;

« oversee implementation of the RP as approved; and

. verify that sufficient funds for implementation of the RP are provided by the
project authorities in a timely manner, and that such funds are used in
accordance with the provisions of the RP.

The M&E Unit will provide technical support in designing report formats for internal
and external monitoring and auditing. The main indicators that will be regularly
monitored are:

. entitlements of affected persons in accordance with the RP and the assessment of
compensation in accordance with agreed procedures;

. payment of compensation to affected persons in accordance with the
specifications of the RP;

« public information and public consultation and grievance procedures in
accordance with the RP;

« relocation and payment of subsistence and shifting allowances in a timely
manner;

« restoration of any public facilities and infrastructure affected by the project;
. implementation of a preferential employment policy for construction works; and

« linkage of satisfactory completion of compensation and resettlement and
clearance of all encumbrances with the commencement of civil works.

The M&E Unit will plan, manage and coordinate all project monitoring activities.

External RP Monitoring and Evaluation (Impact Monitoring)

Impact monitoring will focus on the effectiveness of resettlement and livelihood
restoration measures, the identification of constraints and the recommendation of any
corrective measures that may be necessary. While internal monitoring reports will
provide information, impact monitoring will require the generation of new data to
compare against pre-project (baseline) conditions. Data generation will occur at two
levels:

. at household and business level, through the use of quantitative (standardised)
socioeconomic and health survey instruments; and

. at group/community level, through the use of qualitative (participatory) monitoring
and evaluation techniques.

In both cases, external agencies will be appointed to conduct the monitoring exercises.
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Evaluation Panel

An Evaluation Panel (Panel of Experts) will be appointed to provide guidance to the
R&D Division and EMU (Section 8.1.3). The Panel will undertake overall evaluation of
the project resettlement and livelihood restoration work. This will entail:

« examining internal monitoring reports as well as quantitative and qualitative
socioeconomic monitoring reports;

« inspecting relocation sites and consulting resettler and host communities to
verify the success of the resettlement programme;

« evaluating project institutions, including capacity and operating constraints;

« analysing budgets and expenditure in relation to milestones and realities on the
ground; and

. advising on any emergent issues, together with recommendations on how to
address issues and improve the resettlement programme.

The Panel will be appointed early in the resettlement implementation process. Panel
visits will occur annually, except during the early start-up period when bi-annual visits
may be required.

RP Monitoring and Evaluation Reports
The outputs of RP monitoring and evaluation will include:

« Internal monitoring: internal monitoring against project milestones will be
undertaken by the M&E Unit. Formal resettlement monitoring reports will be
produced quarterly, with monthly progress reports providing interim monitoring.

. Participatory monitoring and evaluation: Participatory monitoring and
evaluation (PME) will be coordinated by the M&E Unit and undertaken by
external agencies (e.g. NGOs), appointed community facilitators and LCFs.
PME will be undertaken and reported on annually.

. External monitoring: external monitoring will be undertaken on an annual
basis, using standardised survey instruments, and occurring at the same time of
year to enable meaningful analysis. This monitoring will be conducted by an
external agency (e.g. NGO).

« Evaluation Panel: the Evaluation Panel will prepare reports after each visit.

. Completion audit: the completion audit will be undertaken at the end of the
resettlement programme to verify that the goals/aims/objectives of the RP have
been achieved.

Project monitoring requirements for each proposed mitigation measure are summarised
in Table 8-2, detailing the parameter to be monitored, location of monitoring,
measurement, frequency of monitoring and primary responsibility for monitoring. The
frequency of monitoring is indicated as the number of times that monitoring will occur
during the duration of the related activity (e.g. during vegetation clearance). Once the
relevant activity has concluded, monitoring will cease.
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Table 8-2: Summary of Environmental Monitoring

Proposed Mitigation Measure Parameter To Be Location Measurement Frequency Responsibility*
Monitored
PRE-CONSTRUCTION
e Measures to minimize bird deaths from line operation near wetlands considered Line design Office Measures incorporated into Once PDBC
and, where appropriate, incorporated into the final design. Measures considered design or rationale for not
will include silhouettes of birds of prey attached to conductors, markers attached incorporating documented
to wires and modifications to mitigate electrocution.
e Screens to prevent monkeys and other arboreal mammals climbing towers Line design Office Measures incorporated into Once PDBC
considered and, where appropriate, incorporated into the final design. design or rationale for not
incorporating documented
e Warning lights designed on one or more towers north of Majhgau Airport. Measure incorporated into Once PDBC
design
e The use of marker balls on conductors considered and, where appropriate, Line design Office Measures incorporated into Once PDBC
incorporated in the final design to improve the visibility of conductors where air design or rationale for not
traffic is most likely and on longer spans. incorporating documented
e Preparation of an Occupational Health and Safety Plan and provision of related OH&S Plan and Office and OH&S Plan satisfactory and Plan — once. PDBC
training and instructions to all staff before each person commences duties. staff training field adequate training received by all Training - every
staff month prior to /
during construct.
e Compliance of transmission line design with the limits of electromagnetic Line design Office Line design compliance with Once PDBC
interference from overhead AC power lines and high voltage Equipment relevant standards
Installations AS/NZS 2344: 1997 and equivalent international standards.
¢ Bundle conductors used for the 400 kV line to mitigate the corona effect. Line design Office Design incorporating bundle Once PDBC
conductors
o All line components designed to avoid sharp corners or projections that would Fitting designs Office Design avoiding sharp corners Once PDBC
produce high electrical stresses. Adjacent metal parts and mating surfaces and projections, preventing
designed to prevent corrosion of the contact surfaces and maintain good electrical corrosion and maintaining good
contact under service conditions. electrical contact
« Video/photographic record of Shuklaphata Wildlife Reserve RoW condition prior Vegetation and Shuklaphata | Good quality video of RoW Once PDBC
to any works ground within RowW Reserve through Reserve
e Compensation paid for acquired land based on full replacement cost plus Affected landowners | Field 100% of affected landowners Each affected R&D Division

additional 20% project benefit, taking into account land capability.

received payment

have received payment

landowner once

CONSTRUCTION
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Proposed Mitigation Measure Parameter To Be Location Measurement Frequency Responsibility*
Monitored
e Compensation for replacement houses and construction of replacement houses, Replacement Resettlement | Record of compensation; Once each R&D Division
other buildings and facilities. structures locations location of residential sites and replacement
structures; type and quality of structure
materials, floor space, quality of
construction
¢ Relocated households to retain title over their existing RoW land (except tower Household land title | Field Possession and use of RoW Random R&D Division
sites). land (except tower sites)
¢ Relocation expenses and allowances paid to affected households to cover the Signed record of Office and Receipt of all allowances Each affected R&D Division
cost of moving possessions and cost of living and disturbance during relocation. payment receipt field household once
e Building materials from structures removed from the RoW to remain the property Household Field Household use of materials Once per removed R&D Division
of affected owners, with no deduction from compensation entitlement. Materials ownership of structure
not required by the owner to be disposed of. materials
e Compensation to a business for lost income and structure relocation. Full payment to Field Record of compensation Once R&D Division
business owner
¢ Construction techniques and machinery selection minimizing ground disturbance. | Construction Field Construction techniques and Once at start of PDBC
techniques and machinery creating minimal each construction
machinery ground disturbance season
¢ Construction activities on cropping land timed not to commence within one month | Timing of start of RowW Crop disturbance within one Once per site PDBC
prior to crop harvest wherever possible. construction month of harvest
e Compensation for lost production paid for crops disturbed prior to harvest based Payment of crop Row Record of payment Once each site R&D Division
on area of disturbed crop, market price and agreed yield. damage prior to
compensation construction
e Established roads and tracks used for construction and maintenance access to Accessway routes Field Use of established roads and Every 2 weeks PDBC
the line wherever possible. tracks wherever possible
e New accessways restricted to foot tracks, ideally within the RoW. Access track Field Tracks restricted to a single foot Every 2 weeks PDBC
location track
e Temporary placement of fill in drains/canals not undertaken where impeded Temporary fill Row and Absence of fill in sensitive Every 2 weeks PDBC
drainage could cause flooding or damage. placement accessways drainage areas
e Temporary concrete batching plants located on disturbed sites or areas of low Batching plant Batching Location on disturbed sites or Once each site PDBC
agricultural production potential (e.g. grassland) where possible. location plant sites low productivity areas
¢ All vegetation below the RoW height restrictions to be retained. Species-specific RoW Height of vegetation in RowW Once a week PDBC
tree retention following clearance
e Marking of vegetation to be removed prior to clearance, and strict control on Vegetation marking RowW Clearance strictly limited to Once a week PDBC
clearing activities to ensure minimal clearance to the required heights. and clearance target vegetation
control
e Felled trees and other cleared or pruned vegetation (wood, branches and foliage) | Availability of RoW Use or intended use of Once a week PDBC
retained by the owner of the vegetation for his/her use (including Forest User cleared vegetation vegetation by owners
Groups), or removed if requested by the owner. to owners
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Proposed Mitigation Measure Parameter To Be Location Measurement Frequency Responsibility*
Monitored
e Compensation for removed or pruned trees paid at fair market value based on Signed record of Office and Evidence of payment of full Every 2 weeks R&D Division
tree type, age and production loss. payment and AP RowW entitlement to all APs
satisfaction
e Construction workers prohibited from harvesting/collecting forest products in the lllegal vegetation Near camps Complaints by local people or Every 2 weeks PDBC
project area during their employment, apart locally employed staff continuing their | harvesting and const. other evidence of illegal
current legal activities. sites harvesting
e Spoil excavated from tower footings disposed of where land degradation and Spoil disposal Disposal Acceptable spoil disposal sites Every 2 weeks PDBC
erosion will not occur, such as placement along roadsides or at nearby locations sites
houseblocks if requested by landowners, to improve these features.
e Temporary concrete batching plants located away from residences to reduce the Location of batching | Batching Batching plants located at least Once per new PDBC
potential for dust in inhabited areas. plants plant sites 80 m from nearest house plant site
¢ No construction activities involving ground disturbance undertaken during the Seasonal start and Major Timing of major disturbance Once at start and PDBC
monsoon season (June to early October). finish of major disturbance activities finish of monsoon
earthworks areas
e Tree clearance for easement establishment to only involve cutting trees off at Ground disturbance | RowW Amount of ground disturbance Once a week PDBC
ground level or pruning as appropriate, with tree stumps and roots left in place during vegetation
and ground cover (i.e. grasses and low shrubs) left undisturbed as far as possible. | clearance
e Excess fill from tower foundation excavation disposed of by landforming next to Location of fill Field Appropriate fill disposal Every 2 weeks PDBC
roads or around houses, in agreement with the Department of Roads, local disposal and locations and rehabilitation with
community or landowners. All landformed areas topsoiled and seeded. revegetation of sites topsoil and seeding
e Fuel and other hazardous materials securely stored above flood level and at least | Location of Field Storage at least 40 m from Once a month PDBC
40 m from any waterbody, watercourse, canal or water storage pond. hazardous material waterbodies
storage
e Construction activities only undertaken during the day and local communities Timing of Field Daytime construction only Every 2 weeks PDBC
informed of the construction schedule. construction
e Public health information provided to the construction workforce prior to the Public health Construction | Information received by staff Once a month PDBC
commencement of on-site work, primarily covering the prevention of HIV/AIDS. information to sites prior to starting duties during first 6
workforce months
« Construction workforce facilities to include proper sanitation, water supply and Workforce facilities Field Presence of proper sanitation, Once each new PDBC
waste disposal facilities. water supply and waste disposal | facility
facilities
e Metal guard structures installed on towers to dissuade people and wildlife from Tower safety All 400 KV Presence of safety structures Once PDBC
climbing. Hazard warning signs installed on all towers. structures and towers and signs
warning signs
¢ Consultation with the DNPWC/Shuklaphata Wildlife Reserve management Record of Office Detailed record of consultation Once EMU
regarding the RoW location and vegetation clearance, compensatory tree planting | consultation and and letter of approval
and revegetation species. Compensatory plantings and RoW revegetation approval
species approved by Reserve management prior to implementation.
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towers

sites

crop

Proposed Mitigation Measure Parameter To Be Location Measurement Frequency Responsibility*
Monitored
e Marking tower site clearance areas, any individual trees to be removed outside Vegetation marking ROW Marking limited to the minimum Once at each site EMU & PDBC
these clearance areas, temporary access track locations and trees to be lopped to | and clearance areas required
make the canopy height more uniform, then approval sought and gained from control
Reserve management prior to commencement of vegetation removal.
¢ All vegetation clearance and track construction in the Reserve undertaken in the Vegetation Field Presence of Park officer during Twice a week PDBC
presence of a designated DNPWC officer. clearance and track activities
construction
» No construction activities within the Reserve during the monsoon season (June to | Construction during | Field Absence of activities in Park Once a month PDBC
early October) to minimise ground disturbance and erosion. monsoon during monsoon
e Construction workers strictly prohibited from hunting and the collection of forest Worker hunting and | Field Complaints by local people or Once a week PDBC
products within the Reserve. collection of forest other evidence of illegal
products harvesting
e Temporary access tracks in the Reserve kept to a minimum by the use of Planned and Field Minimal number and length of Once a week PDBC
established tracks or access across open grassland wherever possible. constructed access temporary access tracks
¢ RoW and temporary access tracks in the Reserve revegetated immediately RoW and access Field Species and method of planting Once a month PDBC
following construction, using local vegetation species and a revegetation method track revegetation
subject to DNPWC approval.
e Tower foundation spoil removed from the Reserve and disposed of elsewhere in a | Spoil disposal Field Spoil disposal sites Once a week PDBC
safe manner. location
» No construction facilities (camps, workshops, concrete batching equipment, Location of facilities | Field Camp locations Once a month PDBC
material stockpiles etc) permitted within the Reserve.
¢ No water drawn from streams within the Reserve. Water extraction Field Water extraction points Every week PDBC
¢ Replanting of 0.52 ha of trees inside the Reserve to compensate for the loss of Replanting Field Species, method and area of Once a month EMU
RoW trees, subject to DNPWC approval. planting
OPERATION AND MAINTENANCE
e Training program for vegetation maintenance contractors and staff. Program Field Documented training program Once EMU
implementation and training for each contractor
e Minimal vegetation clearance in accordance with prescribed RoW height Program Field Height of vegetation in RoW Every 2 months in EMU
restrictions. implementation Year 1, then every
6 months
¢ One-off compensation payment paid to owners of RoW land to compensate for Payment received Field 100% of payments received Each affected R&D Division
imposed land use restrictionss. Payment based on 10% of the market value of the | by affected landowner once
affected land area in RoW. landowners
e Previous owners of tower sites permitted to grow cereal crops under the towers. Cropping beneath 400 kV tower | Presence of crop or intent to Random along line EMU
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e Care taken during manufacture of conductors and fittings and during subsequent
handling to ensure smooth surfaces free from abrasion.

fittings

abrasion

Proposed Mitigation Measure Parameter To Be Location Measurement Frequency Responsibility*
Monitored
e Monitoring program undertaken to determine the occurrence of fauna deaths Dead fauna Indicative Presence of dead fauna near Every 6 months EMU
(birds and mammals) associated with the transmission line. Additional mitigation sites along line or as reported by local over initial 3 years
measures considered if fauna deaths unacceptably high. the line people, attributable to the line of operation
Conductors and Field Conductors and fitting free of Random PDBC

1 - WSH = West Seti Hydro Limited; PDBC = Plant Design and Build Contractor.

146.

WEST SETI HYDRO LTD



TALKOT-MAHENDRANAGAR 400 KV TRANSMISSION LINE EIA

8.4 Auditing Program

Formal auditing of project activities and environmental management will be
periodically conducted to assess project compliance with the pre-construction,
implementation and operation requirements set out in this EMP and other project
documents. Internal and external audits will be conducted to identify ineffective
measures or implementation procedures, enabling the implementation of corrective
actions and the design of improved measures to adequately protect the environment and
mitigate social impacts.

8.4.1 Environmental Compliance Audits
Internal Environmental Compliance Audits

The PDBC will conduct formal Monthly Internal Audits of all design and construction
environmental management activities for compliance with the EMP and specific
environmental management plans. The Monthly Internal Audits will identify any non-
conformances and set corrective actions. The PDBC will maintain an Audit register and
provide a copy of each Audit and corrective action report to the EMU within three days
of completing these reports.

External Environmental Compliance Audits

The EMU will conduct formal Quartely External Audits of activities for compliance
with the EMP and specific environmental management plans once every three months.
The Quarterly External Audits will be conducted in the presence of nominated PDBC
staff and will identify any non-conformances and set corrective actions. The EMU wiill
provide a copy of each Audit to the PDBC within one day of completion. The PDBC
will undertake the prescribed corrective actions as per the agreed timetable.

8.4.2 Resettlement Compliance Audit
Post Implementation RP Evaluation/Audit

At the end of the resettlement programme a Completion Audit will be undertaken by an
independent agency to verify that resettlement and livelihood restoration activities have
been undertaken in compliance with the objectives and principles of the RP. The
specific aims of the audit will be to:

. confirm that all physical inputs specified in the RP (e.g. compensation,
relocation assistance, livelihood restoration assistance) have been delivered;

« confirm all outputs achieved under the resettlement programme; and

« assess whether the outcomes of the resettlement programme have had the
desired beneficial impacts.

The audit will describe any outstanding issues that require attention prior to closing the
project resettlement programme.

WEST SETI HYDRO LTD. 147



TALKOT-MAHENDRANAGAR 400 KV TRANSMISSION LINE EIA

8.5 Staff Requirements

The estimated staff required in the EMU and R&D Division assigned solely to manage
transmission line establishment during the pre-construction and construction phases are
summarised in Table 8-3.

The EMU team members dedicated to the transmission line will be:

« Team Leader/Environment Manager (1);
« Environment Specialist (1); and
« Environment Technical Assistant (1).

The R&D Division team members dedicated to the transmission line will be:

« Site Manager (1);

« Site staff (4);

« Resettlement/logistics field staff (2); and
« Clerical staff (3).

Table 8-3: Environmental and Resettlement Staff Estimates for Transmission Line
Activities

Person-months Total Estimated | Estimated
Staff Pre- Construct. | Operation Person Monthly | Total Cost
Construct. Months Rate ($) $

Environment Manager 12 24 4 40 3,600 129,000

Environment Specialist 2 22 - 24 1,500 36,000

Environment Technical Assistant 2 22 - 24 1,000 24,000
Site Manager — Resettlement 10 14 - 24 17,000
Site Staff — Resettlement (4) 8 16 - 96 1,500
Resettlement/logistics field staff (4) 7 16 - 92 400
Clerical support (3) 10 16 - 78 400

Staff resource allocation across the project phases has been timed to complete
significant land acquisition and resettlement work during the pre-construction phase.

In addition, R&D Division sections servicing the entire WSHEP that will support
transmission line management as required will include:

« Resettlement unit staff;

« Compensation unit staff;

« Livelihood restoration staff;

« Consultation unit staff;

« Information systems/GIS unit staff; and
« M&E staff.
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8.6 Cost Estimates

Cost estimates for environmental and resettlement management associated with the
transmission line are estimated in Table 8-4 and Table 8-5 respectively. These costs
include land and resource compensation costs estimated in the RP. The cost of EMU
staff is provided as a total only in this section, with the breakdown of staff time and cost
estimates provided in Section 8.5. The cost of agency staff supported by the project is
estimated in this section.

The cost of physical environmental management measures that will be incorporated into
project design (e.g. warning lights on towers near Majhgau Airport) and the cost of
good practice construction methods that reduce impacts (e.g. minimal vegetation
clearance, use of established foot tracks for access) have not been estimated below as
these measures will be incorporated into the overall cost of project construction.

Table 8-4: Environmental Management Cost Estimates

Item Number of | Cost per Unit Cost
Units $ %)
Added cost of high towers in Shuklaphata Wildlife Reserve forest 4 75,000 300,000
Shuklaphata Wildlife Reserve checkpost 1 60,000 20,000
Compensatory forest planting in Shuklaphata Wildlife Reserve 0.52 ha 8,000
Bund and canal levelling in Shuklaphata Wildlife Reserve - - 12,000
Additional support to Shuklaphata Wildlife Reserve - - 30,000
TOTAL 370,000

Note: the cost of forest compensation for the entire route except Shuklaphata Wildlife Reserve is included
in Table 8-5.

8.7 Institutional Support

MoEST will be the central Government agency responsible for monitoring project
environmental and social management. MoEST will be supported by WSH in
undertaking this role by the provision of local transport and accommodation during
monitoring activities. All related project records, including monitoring and audit
reports, will be made available to MOoEST, as well as EMU and PDBC.
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Table 8-5: Resettlement and Compensation Cost Estimates

Source: Resettlement Plan — Talkot-Mahendranagar Transmission Line, 2007.
* Management and administration budgeted for in Reservoir Area Resettlement Plan.
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9. ECONOMIC ANALYSIS

The Talkot-Mahendranagar 400 kV transmission line is an essential component of the
WSHEP. The annual generation of 3,636 GWh of power by the WSHEP will be
exported to India via the proposed transmission line. Without this transmission line the
generated energy cannot be evacuated and therefore the WSHEP will not occur, thus the
costs and benefits of this line have to be considered in light of the costs and benefits of
the entire WSHEP.

9.1 Project Cost

The total cost of the WSHEP, including the construction cost, the cost of environmental
and social mitigation/enhancement measures and capitalised interest during
construction, is estimated to be US$1,200 million. The transmission line component of
the WSHEP is estimated to cost US$79.9 million, equivalent to 6.7% of the total project
cost.

The estimated operation and maintenance cost of the entire project is US$311.9 million
over the 24.5 year generation period. Assuming that the operation and maintenance cost
of the transmission line is US$100,000 for the first year of operation and that this cost
will escalate at 10% per annum, the operation and maintenance cost of the transmission
line for first 50 years of the project is estimated to be US$116.39 million. Thus, the total
cost for the construction and 50 years of operation and maintenance of the transmission
line is US$196.3 million.

9.2 Project Economic Benefits

Implementation of the WSHEP will result in direct and indirect economic benefits to the
GoN and the project area.

9.2.1 Direct Economic Benefits

During the 30 year generation license period, likely to consist of a 5.5 year construction
period and a 24.5 year generation period, the total project revenue that is likely to be
earned from power sales is estimated to be US$4,302 million. Assuming that the
contribution of the transmission line to project revenue is proportional to the cost of the
line as a proportion of the total project cost (i.e. 6.7% of the total project cost), then total
project revenue earned by the transmission line over this period is estimated to be
US$288 million.

The major direct economic benefits of the WSHEP to the GoN and the local area accrue
from:

« royalties and revenue share;

. taxes;

« full ownership revenue; and

. direct benefits to affected people.
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The likely contribution of each of these direct economic benefits is quantified below.

1. Royalties and revenue share: WSH will pay GoN an estimated US$991 million in

royalties and revenue share over the generation license period, equivalent to an
average of US$33 million per annum (Table 9.1). The proportional contribution of
the transmission line (6.7%) to royalties and revenue share is estimated to be
US$66.4 million.

Taxes: the GoN will collect an estimated US$26.7 million in taxes during the 24.5
year private generation period. The proportional taxes contributed by the
transmission line (6.7%) over this period are estimated to total US$1.8 million.

Full ownership revenue: once ownership of the WSHEP is transferred to the GoN
at the end of the 30 year generation license period, the GoN will own and operate
the project and receive the full revenue, estimated to be US$170 million per annum
from electricity sales to India based on the current PPA price. Based on a minimum
estimated project operating period of 50 years at full generation, this level of
revenue is projected to last at least 25.5 years following the transfer of ownership,
thus the total revenue obtained by the GoN from the sale of electricity over this
period of full operation is estimated to total US$4,335 million. The proportional
revenue contributed by the transmission line (6.7%) over this period is estimated to
be US$290.4 million.

Direct economic benefits to affected people: economic benefits that will accrue to
people directly affected by the WSHEP will include: the provision of a 20%
additional land entitlement to all titled landowning households suffering permanent
land losses, valued at US$4.1 million; and the provision of a subsistence
landholding to the 38% of landowning households to be resettled to the Terai,
valued at US$1.3 million. Other direct WSHEP benefits that have not been valued
include:

« water supply and sanitation improvement in riparian villages between the dam
and re-regulation weir; and
« benefits from Seti valley community development initiatives and livelihood

improvement/diversification programmes, improving average household
socioeconomic conditions.

The total direct economic benefit of the WSHEP to the GoN and affected people is
estimated to be US$5,358 million over the minimum estimated full generation life of the
project (50 years). Assuming that the proportional direct economic benefit of the
transmission line is 6.7% of the total WSHEP direct economic benefit, the total direct
economic benefit of the transmission line is estimated to be US$359 million over 50

years.

Non-quantified direct economic benefits include the earning of a large amount of
foreign currency and a significant improvement in Nepal’s balance of trade with India
that is currently heavily weighted in India’s favour.
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9.2.2 Indirect Economic Benefits
Indirect economic benefits of the WSHEP will be derived from:

« linkage industries and local employment;
« infrastructure development;

« market development; and

« other benefits.

Nepal will receive an important economic benefit from linkage industries established to
support project construction and operation and the employment of local people on the
project. This combined contribution to the economy from the local supply of materials
and services is estimated to exceed US$19 million during the 5.5 year construction
period and US$64 million during the 24.5 year private operation period (including
salaries). The proportional indirect economic benefit contributed by the transmission
line (6.7%) over this period, estimated to be 6.7% of the total, is US$5.6 million (Table
9.1).

An indirect economic benefit will also be derived from infrastructure developed by the
WSHEP in the FWDR, the least developed region in Nepal. Project roads will improve
local access, while new communication facilities will improve the reliability of
communications in the local area. In addition, a more reliable local electricity supply
will be established if NEA purchases project electricity generated by the 8 MW riparian
outlet unit.

The WSHEP will also lead to the development of market/growth centers in the area as
incomes increase from project employment and linkage industries. Other potential
indirect economic benefits of the project may be derived from:

 fish production from the reservoir, likely to generate an estimated open water
catch of 63,000 kg per annum, with the potential for greater production from
cage fish culture; and

« future irrigation benefits that could be derived from increased dry season flows
in the Karnali River.

9.3 Environmental Costs of the Transmission Line

The environmental and social costs associated with transmission line construction and
operation include:

+ loss of settlement and production land;
+ land devaluation;

«+ loss of tree crops; and

+ loss of forest resources.

A relatively small area of existing private settlement (5 ha) and agricultural land (2 ha)
will be converted to transmission line features. This land has been valued at $52,000
and $21,000 respectively based on approximate current market rates.

WEST SETI HYDRO LTD. 153



TALKOT-MAHENDRANAGAR 400 KV TRANSMISSION LINE EIA

Private land within the RoW will be devalued by the imposition of land use restrictions
(i.e. no structures, vegetation no higher than 3 m). The devaluation of private
agricultural land (180 ha) has been estimated at $189,000 based on 10% of the total
value of this land. In addition, the prohibition of buildings on 35 ha of high value RoW
areas has been estimated at $187,000. The impact on an additional 6 ha of high value
urban RoW land (near Mahendranagar) has been estimated at $321,000, covering the
purchase of this land given that structures will be prohibited.

Private trees, predominantly fruit trees, above 3 m mature height will be removed from
the RoW or pruned to less than 3 m high. This loss of tree cropping is estimated at
$70,000.

The total value of forest resources that will be removed from the RoW has been
estimated at $253,000, consisting of $103,000 for 15,977 m® wood volume (estimated)
to be cleared from 44.7 ha, and $150,000 for 26,208 m® maximum wood volume
(estimated) to be pruned on up to 94.4 ha.

9.4 Cost of Impact Mitigation Measures

Detailed cost estimates for environmental and social impact mitigation measures are
summarized in Section 8.6.
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10. PUBLIC CONSULTATION

Public consultation during EIA preparation involved discussions between specialists
and a range of stakeholders during field visits, household surveys and group meetings,
as well as the distribution of information sheets and formal public hearings.

10.1 Group Meetings

Local consultation involved group discussions with women and VDC- and Ward-level
checklist surveys in the presence of intellectuals, businessman, social workers,
politicians, school teachers, women volunteers, students, youth and farmers. During the
field survey, emphasis was placed on consultation with affected communities along the
transmission line route and adjoining areas to inform people about the proposed
transmission line and give them an opportunity to express their views.

Initial group meetings were held in January 2007 during the VDC- and Ward-level
checklist surveys. The meetings were informal and designed to introduce the proposed
transmission line and the EIA process to the local people.

A second round of group meetings was held in February 2007 during the household
survey. These meetings sought to further inform local people, former VDC chairmen,
representatives of political parties, NGOs and other concerned stakeholders about the
status of the WSHEP and the preparation of the transmission line EIA, to gather their
concerns and to collect social baseline information. A large number of people attended
each meeting (Table 10-1).

Table 10-1: Group Meetings

Activity Number of Participants
Date Ward-level Meetings Municipality
Group Discussion and Checklist Survey /VDC-level
Female Male .
Meetings

First round consultation
10/1/2007 Mahendranagar Municipality (5 wards) 42 52 14
10/1/2007 Suda VDC (3 wards) 28 37 17
11/12007 Daiji VDC (5 wards) 47 58 18
11/1/2007 Jhalari VDC (4 wards) 39 46 19
12/1/2007 Krisnapur VDC (4 wards) 42 49 17
12/1/2007 Malakheti VDC (3 wards) 23 28 14
13/1/2007 Godawari VDC (1 ward) 10 13 19
13/1/2007 Sahajpur VDC (4 wards) 39 43 21
14/1/2007 Chhatiwan VDC (3 wards) 25 32 17
14/1/2007 Ghanteshwar VDC (2 wards) 22 28 14
15/1/2007 Ganeshpur VDC (2 wards) 17 22 15
15/1/2007 Asigram VDC (2 wards) 18 23 17
16/1/2007 Amargadhi Municipality (2 wards) 18 21 16
16/1/2007 Mastamandau VDC (1 ward) 7 11 14
17/1/2007 Latamandau VDC (2 wards) 17 23 15
18/1/2007 Banlek VDC (3 wards) 23 29 16
19/1/2007 Pachanali VDC (1 ward) 9 13 16
Second round consultation
6/2/2007 to Separate focus group discussion with Total meetings: 4_5 _in affected \(DCs/ Mur_1ic.
19/2/2007 malg apd f_emale groups of affected VDC/ | Total female pa.rt.lmpants: 253 (in 22 megtlngs)

municipality Total male participants: 287 (in 23 meetings)
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Group meetings were organised in close coordination with the local VDCs. The meeting
venues were selected to ensure maximum participation of local people. Members of the
EIA team briefed participants about the present status of the project and ongoing EIA
studies, and solicited opinions.

10.1.1 Issues Raised in Hill District Group Meetings

The major issues raised in the group meetings held in Doti and Dadeldhura Districts
were:

« Information about project development (i.e. agreements made between the
Government and WSH) should be transparent, with the affected people made
fully aware of any agreements.

« Any project agreements affecting local people should be made in consultation
with the affected people, not solely at central level.

. Affected people should be involved in decision-making.
« A Nepali version of the EIA should be provided to the affected people.

« The project should provide a written resettlement and compensation guarantee to
the affected people.

« The resettlement of affected communities should be undertaken in accordance
with international standards and principles.

« Fair compensation for assets and community resources lost due to project
implementation should be provided.

« Replacement houses should have all necessary facilities.
« Arrangements for resettlement should be made before construction commences.

« Appropriate arrangements should be made for minority groups (Dalits and Hill
ethnic groups) in resettlement areas.

. The project should play a positive role in improving the living standards of the
affected people.

. Preference should be given to local people for construction employment.
« Skill development training should be provided to Dalit and other ethnic groups.
« The Dalit community should be represented on project committees.

10.1.2 Issues Raised in Terai District Group Meetings

The major issues raised in group meetings held in Kanchanpur and Kailali Districts
were:

« The project should provide fair compensation for lost assets.

« Resettlement areas should have good facilities, including water, health care,
schools and roads.

. Forest resources should be arranged at the resettlement areas (issued raised by
women participants).

« Arrangements for resettlement should be made before construction commences.
«  Compensation should be provided to landless and homeless Dalit and Tharu.

« Proper arrangements should be made for the resettlement of minority people
(Dalit).
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. To the extent possible, employment should be provided to local people. Due
preference must be given to women and Dalits during the construction and
operation phases of the project.

« Skill development training should be provided to the Dalit and Tharu.

« Representatives from Dalit and Tharu communities should be on committees
formed by the project.

All relevant issues were addressed in the EIA. In general, people involved in the group
discussions were positive towards the project.

10.2 Information Sheets

During the household questionnaire survey conducted between 6-19 February 2007, an
Information Sheet written in Nepali was distributed to each household likely to be
affected by land and/or house acquisition along the transmission line RoW. The sheet
provided information on the current status of WSHEP, the proposed transmission line
route, line design features and on-going studies (Appendix 6). Approximately 500
copies of the Information Sheet were distributed.

10.3 Household Survey

A comprehensive socioeconomic survey of 399 households potentially affected by land
and house acquisition within the RoW was undertaken. The household survey provided
potentially affected households with the opportunity to express their concerns and ask
the survey team questions about the development. The household and checklist surveys
were initially conducted between 6-19 February 2007 along the proposed transmission
line route. As sections of the alignment on the Terai were revised, further surveys were
conducted along the revised sections of the route between 3-13 April 2007.

VDC- and Ward-level checklist surveys were also conducted for each affected area to
document baseline conditions and the concerns of local people. All surveys were
conducted by a trained team of enumerators under the close supervision of two
sociologists and guidance from a senior socio-economist.

10.4 Public Hearings

In accordance with the requirements of Schedule 7(2) of the EPR and ADB guidelines,
public hearings were conducted in Dadeldhura (Amargarhi Municipality, Dadeldhura
District) and Mahendranagar (Mahendranagar Municipality, Kanchanpur District) on 26
and 28 July 2007 respectively. The objectives of the public hearings were to:

. inform local people, NGOs, line agencies and other stakeholders about the
technical, environmental and social aspects of the project;

« update stakeholders about the current status of the project and on-going
activities;
« receive public comment on the project; and

« revise the EIA report based on the concerns and suggestions of the local people,
where relevant.

The public hearings were conducted as described below.
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10.4.1 Public Notices, Advertising and Invitations

A public notice inviting stakeholders to participate in the hearings and to provide
written concerns and suggestions was published on 16 July 2007 (2064/3/32 B.S.) in the
Nepali national daily newspaper Kantipur and the English national daily newspaper The
Kathmandu Post. The notice was also published in the local newspaper Abhiyan Daily
that has wide circulation in the four affected districts, prior to the public hearings. In
addition, copies of the public notice were posted on notice boards in each affected VDC,
Municipality and major settlement (Appendix 7).

The public hearings were advertised on Kalika FM, a radio station with wide coverage
in the project districts, at 7 am and 7 pm just before the national news. In addition,
captions were also broadcast over cable television in Attariya and Mahendranagar.

Invitation letters requesting representation at the hearings were sent to the concerned
GON ministries and departments, namely MoEST, MoWR, DoED, MoFSC and
DNPWC, as well as affected VDCs and Municipalities, political parties, NGOs,
community forest user groups, the Federation of Community Forests, the Women
Development Organisation and the Forum of Nepal Journalists (Appendix 7).

On 20 July 2007 a three-member team was mobilised in the project area to post public
notices and meet government officials. The team met or left notices for the CDO,
District Development Officers and District Forest Officers in each affected district, as
well as local NGOs and journalists, inviting them to participate in the public hearings.
The team also visited most of the settlements of the affected wards to provide
information about the hearings.

10.4.2 Public Hearings
Public hearings were held in Amargadhi Municipallity (intended for stakeholders from
Doti and Dadeldhura Districts) and Mahendranagar Municipality (intended for

stakeholders from Kanchanpur and Kailali Districts), on the 26 and 28 June respectively
(Table 10-2). Both hearings commenced at about 12 pm and concluded around 4 pm.

Table 10-2: Public Hearing Venues and Participants

Hearing Venue Date Number of
Participants
1 Conference Hall of District Development Committee, 26 July 2007 122
Amargadhi, Dadeldhura District.
2 Conference Hall of District Development Committee, 28 July 2007 180
Mahendranagar, Kanchanpur District.

Attendees

Nine different ethnic groups participated in the Dadeldhura public hearing. The majority
of the participants were Chettri (57.3%) and Brahmin (21.3%). People came from 10
VDCs and one municipality of the project area, with maximum participation from
Amargadhi Municipality (28.6%) and Chattiwan VDC (20.4%). The majority of the
participants were from the agriculture sector (41.8%), with about a quarter from the
services sector.
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Twelve ethnic groups participated in the Mahendranagar public hearing, mainly
consisting of Brahmin (33.8%), Chettri (26.6%) and Hill Dalit (13.8%). People from
almost every affected VDC/municipality in Kanchanpur District and from Sahajpur and
Godawari VDCs, Kailali District, attended, with the largest group of attendees coming
from Mahendranagar Municipality (50%).

Agenda
The hearing agenda consisted of:

« presentation by the EIA Team Leader;
. comment by political parties and other stakeholders;

. comment by representative of ministries, departments and district-level line
agencies;

« question and answer session; and

« concluding remarks.

Before each hearing began, attendees were requested to register their names in a
preformatted table. The list of participants at the two meetings is provided in Appendix
7. An information booklet was distributed to these participants. The booklet, written in
Nepali, contained straight-forward information on the reasons for the project, a brief
project description, baseline environmental conditions in the area, potential
environmental and social impacts, proposed mitigation measures and a summary of the
EIA findings.

Presentation

The EIA Team Leader made a presentation about the proposed route, line design and
environmental and social impacts of the transmission line. This included describing the
three route altenatives considered and explained the major criteria used to select the
proposed route.

At each public hearing, the Draft EIA, a route alignment map and photographs were
displayed. The hearing proceedings were video recorded and photographs were taken.
Representatives of the local and national media also took video recordings of the
hearings.

Views and Comments

The views expressed by various stakeholders during the comment session by political
parties, other stakeholders and representatives of ministries, departments and district-
level line agencies, as well as during the question and answer session, are summarized
below.

Representatives of political parties generally referred to the impacts of the project on
Nepal and, specifically, on the FWDR. Some representatives were of the opinion that
the project, focussing on the export of the generated electricity to India, was not
beneficial to the country, commenting that generated electricity should first be
distributed in the FWDR, with surplus energy exported to India. A number of speakers
stated that a decision about the project should not be made prior to the Constituent
Assembly elections. Other speakers were of the opinion that the project will enhance the
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economic development of the country and region, and that GoN should receive
maximum benefits from the project.

Several speakers stressed the need for public consultation at local, VDC and district
levels during project implementation. They emphasized that agreement between the
GoN and WSH should be transparent and stated that a Nepali version of the EIA should
be provided to the local people.

The speakers insisted that the project be implemented in a manner that ensures
maximum benefits for the local people. They demanded rural electrification, training
and the employment of local people, as well as proper resettlement and fair
compensation for affected people, especially in the reservoir area.

Many of the speakers at the public hearings, particularly at the Mahendranagar hearing,
were of the opinion that sections of the route should be realigned, either for
environmental or social reasons. A speaker at the Amargadhi hearing recommended that
the section of the proposed route through the hills should follow the existing 66 kV line
alignment to minimise impacts. At the Mahendranagar hearing, several speakers
advocated realignment of the route further to the north to avoid settlement areas within
the Municipality and VDCs within Kanchanpur District. They suggested that the route
should be realigned from Amargadhi Municipality to the Nepal-India border via
Bagarkot and Rupal or between the end of settlements and the edge of the forests further
north. Some speakers stated that the proposed line is mainly aligned alongside the
existing 132 kV line, which will cause further impacts to households already affected by
the existing line. Others, however, said that 400 kV line should be aligned close to the
existing 132 kV line to minimise impacts on forest land and houses. At the same time, a
District Forest Officer recommended that the line should avoid Shuklaphata Wildlife
Reserve altogether.

Speakers stated that the transmission line should be implemented with minimum impact
on the environment. They suggested that the tower height should be increased,
particularly in community forest areas, to minimize the impact of the transmission line.
Some also expressed their concern over the impact of deforestation on drinking water
sources and oxygen levels and added that any such impacts should be properly
mitigated by the establishment of compensatory plantations and with bioengineering.

During the hearings, representatives of CFUGs stated that trees felled in the RowW
should be handed over to the respective community forests. They insisted on
compensatory plantations being established by the project at the rate of two saplings per
pne tree removed, in areas to be designated by user groups. They suggested that the EIA
should develop income generation programmes in affected community forests and asked
the project to disclose the allocated budget for such programmes.

At both hearings District Forest Officers objected to the mitigation measures proposed
by the project. They stated that the GoN’s procedural guidelines on the use of forest
land should be strictly followed, with one officer stating that the value of trees should be
determined based on ecological factors.

Speakers stated that compensation for land and houses within the RoW should be
clearly defined in consultation with the affected households. A few speakers were of the
opinion that compensation rates should be determined by the affected owner, not the
CDC. They also suggested that compensation should be provided in kind, not cash.
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Some people demanded that compensation for losses should be provided and
resettlement procedures completed prior to project implementation.

Most speakers, particularly at the Mahendranagar hearing, were opposed to the project’s
proposed compensation equivalent to 10% of the land value for land in the RoW that
will not be acquired by the project. Some speakers stated that the percentage should be
increased, while others demanded 100% compensation (i.e. full compensation) for
private land in the RoW. A few speakers proposed compensation for acquired land at
the rate of four units for every one unit acquired.

10.5 Recommendations of Affected VDCs

Recommendation letters from affected VDCs and municipalities on environmental
concerns and project implementation were collected during the course of the EIA study.
The Executive Officer of Mahendranagar Municipality recommended rerouting of the
proposed alignment as it affected a large number of houses in several Wards. Likewise,
an official of Suda VDC opposed the proposed route as it was thought that it would
directly affect the environment of the VDC. Copies of VDC and Municipality
recommendation letters are attached in Appendix 8.

10.6 EIA Disclosure

The draft EIA will be displayed in the DDC offices in the four affected districts, the
Central Library of Tribhuvan University, MoOWR and MoEST libraries and the WSH
project office in Kathmandu, immediately after submission to the government. MoEST
will publish a 30-day public notice in a national daily newspaper disclosing the
submission of the EIA by WSH and calling for comment.
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11. CONCLUSION

The proposed Talkot-Mahendranagar 400 kV transmission line is an integral component
of the WSHEP, required for the export of power to India. The main benefit of the
transmission line is the evacuation of power from the WSHEP project. The WSHEP will
provide an estimated total direct economic benefit to the GoN of US$991 million
through the payment of royalties and revenue share and US$26.7 million in taxes during
the private generation period, plus an estimated US$4,335 million during the minimum
estimated period of full generation once owned by the GoN. In addition, households to
be resettled will receive an economic benefit of US$5.4 million in additional land.
Given that the capital cost of the transmission line is 6.7% of the entire WSHEP capital
cost, the direct economic benefit of the transmission line to the GoN is estimated to be
US$359 million over 50 years, 6.7% of the entire project benefit.

The principal adverse impacts of the transmission line will be forest clearance (44.7 ha)
and pruning (up to 94.4 ha), the crossing of Shuklaphata Wildlife Reserve (2.9 km),
population displacement (186 households) and land devaluation from the imposition of
land use restrictions in the RoW (222 ha of private land). The main adverse impacts of
the line have been minimized by careful route selection and line design. This includes
the avoidance of houses and settlements and crossing Shuklaphata Wildlife Reserve at a
low impact location.

The residual adverse impacts of the line will be adequately mitigated by a range of
measures. The principal mitigation that will be implemented are: strict control of and
minimal vegetation clearance and pruning; compensation for tree loss; overstringing
conductors above Shuklaphata Wildlife Reserve forest to minimize RoW vegetation
clearance; resettlement; fair compensation for acquired land, structures and tree
resources; and fair compensation for devalued private land in the RoW.

The large direct economic benefit of the transmission line is deemed to outweigh the
adverse environmental and social impacts of the line.
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