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Tanahu Hydropower Project Executive Summary
Executive Summary

E.1 Introduction

The Environmental Impact Assessment (EIA) of 127MW Tanahu Hydropower Project.
initially Upper Seti Hydropower Project) was carried out by Environment and Social Studies
Department (ESSD) of Nepal Electricity Authority (NEA) and approved by the then Ministry
of Environment on 2066/07/05 BS.

The capacity of the Tanahu Hydropower Project (THP) was increased from 127MW to
140MW. This change is mainly due to the increase in the efficiency of the turbine output.
While comparing the final project layout and capacity with the previous one as per approved
ElA, there is no change in the zone (Gandaki) or district level (Tanahu) of location of the
project. [t lies in province 4 after restructure of local bodies. In case of VDC, Sabung
Bhagawatipur is added as project affected VDC whereas Pokhari Bhanjyang VDC merged
into Vyas Municipality-13. ESSD is responsible for the preparation of Supplementary EIA
Report for Tanahu Hydropower Project.

Due to the change in the project layout and mainly the installed capacity, there are expected
changes in the environment (physical, biological and social). Some changes were observed
in the community forests when final tree census/numbering was carried out in the reservoir
area and project facilities sites. The total number of trees of community forests decreased
while comparing with the approved EIA report. In such circumstances, it was necessary to
carry out this supplementary EIA for the THP as directed by the EPR, 2054 (Fifth
Amendment)

E.2 Project Description

The Tanahu Hydropower Project (THP) with a dam height of 140m and installed capacity of
140MW is located in the Tanahu District. A feasibility study was conducted by NEA and
completed in July 2001. This is a storage type hydroelectric project. This storage project
involves the following components: 140m concrete gravity dam with the Full Supply Level
at an elevation of 415 masl, 7.26 sq.km surface area of the reservoir with gross storage
capacity of 295.1MCM, a single tower type intake, 175m long penstock, an underground
powerhouse consisting of 2 x 70MW Francis Turbines. The 6km access road from the Prithiv
Highway connects to the left and right bank of the dam site whereas another 4.4km road
connects to the powerhouse site from the newly constructed RCC Bridge on the Seti River,

The project is located closer to the semi-urban area, Pokhara which is just 40km away from
the project site. The dam site of the project is located near Damauli Bazaar at Vyas
Municipality and Kahu Shivapur VDC on the left and right banks of the Seti River,
respectively. The reservoir extends to Vyas Municipality, Kahu Shivpur, Jamune, Rising
Ranipokhari, Kot Durbar, Chhang, Sabung Bhagawatipur, Majhkot and Bhimad VDCs. The
powerhouse is located at Vyas Municipality and Kahu Shivpur VDC.

The length of the both the diversion tunnel has decreased from 712m 1%, 881m 2™ to 556 AR,

the dlstance between the refaining walls (i.e. to prevent overtoppmg) at the bas
spillway. with each gate increased in size to 16.5m width by 18.1m hE|ght One g &r <
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located on the left bank side and two on the right bank side. A 7.4 m diameter and 1162m
headrace tunnel (Approved EIA, 7.8m diameter and 927m long) wilt be constructed on the
right bank. A 175m long penstock that divides into two (going from 7.4m in diameter to
2x3.1m diameter) near its end is redesigned after changing from a 7.8m diameter, 195m
long penstock. After optimization of 3.7m diameter at orifice and 17m diameter at chamber a
headrace surge tank with 3.6m diameter at orifice and 18m diameter at chamber will be
used.

E.3 Study Methodology

The S-EIA process follows the Environmental Protection Rules, 2054 (Fifth Amendment),
Environmental Protection Act, 2053 and National EIA Guidelines, 1993. This S-EfA is
prepared in accordance with the legal requirements of GoN, based on field studies and
consultatton with the local people and officials.

In case of vegetation study, unlike the approved EIA, the census data obtained from the tree
numbering/counting of the community forests of the reservoir area was used. This, in fact,
gave the precise number of the trees to be removed from the community forests in the
reservoir for the project construction. Other methods adopted were field studies and public
discussions.

A public hearing was conducted at the project site. A public notice was published on the
local newspaper seeking the participation of stakeholders in a public hearing program for
obtaining their opinion and suggestions regarding the outcomes of the SEIA of the THP. The
overall study methodology was guided by the EPR, 2054 (Fifth Amendment). The
methodology for the S-EIA mainly relied on the desk study. Since, there was no change in
the project location or design and it was simply because of increased efficiency of turbine
output, the generation of the project increase from 127MW to 140 MW, extensive desk study
was carried out. The approved EIA of the project was reviewed extensively and other
documents were studied to obtain information.

E.4 Existing Environmental Condition
E.4.1 Physical Environment
The THP is located in the Gandaki River Basin and total catchment of the basin up to the
intake site is 1502 km?2 of which about 129 km?is covered with snow. The project site itself is
located in the Lesser Himalayan Physiographic Region, which is classified as a sub-tropical
region. The project includes a dam of 140m height and a reservoir extending upstream up to
18km in length on the Seti River. The Seti is the major river which drains the project area.
There are no any significant changes in watershed and drainage condition as compared to
the approved EIA report. The width of the river at the dam site is approximately 30 m and
these are mentioned in approved EIA report which are same in S-EIA report. In the approved
EIA report, it is mentioned that the land use in the project area, especially in the reservoir is
maiply forest and patches of fertile agricuitural land, especially at the end of the reservoir.
%am site and the power house site are located in the interior rural setting of the Tanahu
ict. There is no industry or road traffic in the immediate project area and therefore there
'_ noise paliution in the core project area. So, there is no change in Noise quality as
ﬁared to the approved EIA report.
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Ei=3

E.4.2 Biological Environment et
There is no difference in the vegetation compasition of the forest in the project area along
the Seti River. Shorea robusta (Hill Sal) is the dominant species, which is normally observed
above EL.400 m. The associates of this forest are Schima wallichii (Chilaune),
Lagerstroemia parviflora (Botdhyero), Bauhinia vahlii (Bhorla) and Desmodium oojeinense
(Sadan) etc.Terminalia alata (Saj), Mallotus philippensis (Sindhure), Albizia chinensis,
Albizia lebbeck, Sapium insigne (Khirro), Bamboo sp., Lagersiroemia patrviflora (Botdhyero),
Bauhinia vahlii (Bhorla) and Desmodium oojeinense (sadan) are commonly found in this
forest area. Other associates are Murraya koenigii, Leea macrophylla and Dioscorea
bulbifera. Acacia catechu (Khair) is the representative species of this forest area. It is mostly
found just at the side of the rich alluvial deposits along the Seti River. The associate species
of this forest is Bombax ceiba (Simal), Dalbergia sisoo (Sisoo), Sapium insigne (Khirro},
Murraya koenigii and so on. The Khair forest is threatened due to fewer seediings in the area
as well as due to high usage. Dalbergia sisoo (Sisoo) is mostly planted associated with wild
Khair.

In the approved EIA, there are nine communily forest in the reservoir area and project
facilities sites however during the tree counting number of community forest increased to 25.

E.4.3 Socio-economic and Cultural Environment

According to the Census 2011, totai population of Tanahu district is 323,288 and with
143,410 (44.36%) male and 179,878 (55.64%) female respectively. Total number of
households (HHs) is 78,309 with an average size of 4.13. According to approved EIA repon,
a total of 8 VDCs (Bhimad, Chhang, Rising Ranipokhari, Majhkotf, Kotdarbar, Jamune
Bhanjyang, Pokhari Bhanjyang} and one municipality are affected by the project. Now,
Pokhari Bhanjyang has been merged into Byas Municipality-13 and Sabung Bhagwatipur is
added in the list of project affected VDC. Therefore, the total population of 8 VDCs and one
municipality in the project area is 98,934 with 43,354 (43.82%) male and 55,400 (56.18%)
female. Similarly, there are 24,030 HHSs in the project VDCs/Municipalities and average HH
size is 4.1.

E.5 Impact Assessment

E.5.1 Physical Environment

The total land take for various project components like the damsite, reservoir and
powerhouse, as well as construction borrow pits and quarries, temporary and permanent
work camps and construction of an access road is estimated at 1075.01ha. Out of this,
901ha land for reservoir, 18ha land for damsite and powerhouse, 30 ha tand for construction
of access road and 25ha land for permanent work camp will be permanently acquired.
Similarly, 25ha land for borrow pits and quarry areas, 35ha land for temporary construction
camps and 41.01ha for area of disposal sites will be temporarily acquired. Land take by the
project is same except muck disposal area as compared to the approved EIA report. The
approved EIA has not mentioned about the muck disposal sites and generation and disposal
of muck.

E.5.2 Biological Environment P
There is no significant changes in impact on the biological environment exfept \‘
changes in the number of trees to be felled down as compared with the approveg-¥kenort.
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The THP affects 422.8%ha of forest land in Tanahu district. Out of this, 353.8%ha shall be
acquired for reservoir area (FSL of 415+10m), 69ha for project facilities and 0.3ha for muck
disposal sites. As per the tree numbering carried out, a total of 22,453 trees and 67,735 pole
size tree will be cleared up from 25 community forests in the reservoir area and project
facilities sites during the project implementation. So, a total of 90, 188 trees need to be felled
from reservoir area and project sites area.

E.5.3 Socio-economic and Cultural Environment

Project will acquire 170.09ha cultivated land for the construction of different components
which is 15.9% of the total required land. The ElA identified the private structures and its
ownership. Construction of the project needs the permanent acquisition of 313 private
structures owned by 110 families and there is no change in the number of persons and
affected structures than mentioned in the EIA report. Reservoir inundation will affect
community infrastructure, including suspension bridges, motor able roads, foot trail, sources
of drinking water, cremation sites.

E.6 Mitigation and Enhancement Measures

E.6.1 Physical Environment

The watershed management will include afforestation programs to limit slope erosion and
sedimentation in the reservoir and constructing of check dams in tributaries, which will be
transporting sediment into the reservoir. Spraying of road surfaces with water will be done to
minimize the generation of dust and Excavated materials will be properly dumped and
disposed. For the protection from erosion of land of Jhapurtar village near the confluence of
Seti and Madi rivers, river training works will be carried out. Similarly, protection work will be
done along the bank of river from dam site towards the confluence of Seti and Madij rivers.

E.6.2 Biological Environment

As a compensatory measure for the loss of trees due to the project, plantation in 1:25 ratio
will be carried out as guided by Tfea_yrafgear ure dmwrsl it wfted a9 &9 99 TH @by
Frfaiir_309¥) The compensatory plantation will be conducted for 90,188 trees (pole and tree
sized) that will be cleared from community forests.

A total of 22, 54,700 seedlings of different species of plants will be planted as compensatory
plantation. Therefore total estimated compensatory plantation cost will be NRS
39,45,72,500.

E.6.3 Socio-economic and Cultural Environment

The construction of the THP requires the permanent acquisition of 151.2ha of cultivated land
owned by 838 families and approximately 20ha of temporary land acquisition. Out of 838
households, 86 lose their residential houses due to the construction of the reservoir and
project facilities sites. The project proponent will construct infrastructures and community
structures at the appropriate location in coordination with the local users and local
governmental bodies such as the District Development Committee (DDC) and Distribution
Consumers Service of NEA, etc before the construction of the project. THP will provide the
local communities and the region itself with numerous opportunities for socio-economic
dawalooment. Direct and indirect job creation may be considered the primary benefit, there
rtheless a range of opportunities which will open to government, private sector and
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the local communities to both build upon, and enhance positive impacts of the project. The
project area of THP including 220kV TL is still not electrified or partially electrified in
some places. The rural electrification is a priority development demand of the
communities living in the surrounding VDCs of the THP development area. Project

intends to electrify the nearby villages which will be affected by the project.

E.7 Environmental Management Plan

There is no change in the Environmental Management Plan (EMP) oullined in the approved
EIA except a small addition on the grievance redress mechanism. Approved EIA did not
include a process to handle complaints and grievances on social and enviranmental issues,
Hence, a grievance redress mechanism is included in this Supplementary EIA, as part of the
required producers during implementation. A grievance redress mechanism (GRM) will be
established to receive and facilitate the resolution of affected people's concerns, complaints,
and grievances on social and to address their concerns.

E.8 Public Consultation and Information Disclosure

Altogether 8 meetings were conducted in the project area. The main objective of the meeting
was to collect data related to education, health, drinking water, gender, development
activities and issues/concerns of local people regarding the project as weli as to inform the
local people about the Project. The public hearing program was organized in the project site
at Jhaputar of Kahun Shivapur VDC, Tanahun district on Shrawan 17, 2073 ( August 3,
20186).

E.9 Review of Policy and Legal Provision

The then prevailing Plans/ Policies, Acts, Rules/ Regulations Guidelines, Standards,
Conventions Strategies, efc. which were required for the development of hydroelectric
projects in Nepal were reviewed while preparing the approved EIA report of THP. In addition
to legal provisions reviewed during the EIA, Constitution of Nepal 2072, Fifth Amendment of
EPR, 2054, Forest Policy, 2071 and iftga ardfaaar a1t dsimret it a1y a7 & 980 74 Jai
FAfaiy 20w¥ are also reviewed for preparing this S-EIA report. The proponent will abide by
any other laws besides those already mentioned in the document, attracted due to various
activities, that will be undertaken during project implementation.

E.10 Conclusion

The finding of S- EIA shows that the adverse impacts on FPhysical, Biological, Socio-
economic and Cultural environment due to the implementation of the proposed project are
moderate type. Wherever possible, efforts have been made by the project planning team to
limit adverse impacts on the environment by selecting environmentally benign design options
and otherwise suggesting appropriate mitigation measures.
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Tanahu Hydropower Project Acronyms and Abbreviations

ACRONYMS AND ABBREVIATIONS

CBS - Central Bureau of Siatistics

CDO - Chief District Officer

CF - Community Forest

CrC - Compensation Fixation Committee

CFUG - Community Forest Users’ Group

CITES - Convention on international Trade of Endangered species of Wild Fauna
and Flora

DDC - District Development Committee

DoED - Department of Electricity Development

EF - Environmental Flow

EIA - Environmental Impact Assessment

EMP - Environmental Management Plan

EPA - Environment Protection Act, 2053

EPR - Environment Protection Rules, 2054

ESSD - Environment and Social Studies Department

FSL - Full Supply Level

GHG - Green House Gases

GoN - Government of Nepal

GRM - Grievances Redress Mechanism

HH - Household

iLO - International Labour Organization

INGO - International Non-Governmental Organization

MoEn - Ministry of Energy

MoFSC - Ministry of Forests and Soil Conservation

MOL - Minimum Operating Level

MoPE - Ministry of Population and Environment

NEA - Nepal Electricity Authority

NGO - Non Governmental Grganization

NTFP - Non Timber Forest Products

NEPAP - Nepal Environmental Policy and Action Plan

PAF - Project Affected Family

PGA - Peak Ground Acceleration

S-EIA - Supplementary Environmental Impact Assessment

THL - Tanahu Hydropower Limited

THP - Tanahu Hydropower Project

TL - Transmission Line

VOC - Village Development Commitiee

Units

Gwh -  Giga Watt-hour

ha - Hectare

km - Kilometer

m - Meter

MCM - Million Cubic Meter

MT - Metric Ten

MW - Megawatt
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Tanahu Hydropower Project Introduction

1  INTRODUCTION

1.1 Background

The Environmental impact Assessment (EIA) of 127MW Tanahu Hydropower Project (Upper
Seti Hydropower Project) was carried out by Environment and Social Studies Department
(ESSD) of Nepal Electricity Authority (NEA) and approved by the then Ministry of Environment
on 2066/07/05 BS which is attached in Appendix G.

The contact address of the project proponent is:

Tanahu Hydropower Limited,

Trade Tower -4" Floor, Thapathali, Kathmandu

Phone: 01-5111117; Fax : 01-5111121

E-mail: info@thl.com.np

ESSD is responsible for the preparation of Supplementary EIA (S-ElA) Report for Tanahu
Hydropower Project. The contact address of the organization responsible for the preparation
of the Supplementary EIA Report is as follows;

Environment and Social Studies Department,

Engineering Service Directorate,

Nepal Electricity Authority,

Kharipati, Bhaktapur.

Telephone: 6611580; Fax: 6611590

E-mail: neaessd@wlink.com.np

1.2 Rationale for Change in Project Layout/Capacity

The capacity of the Tanahu Hydropower Project (THP) was increased from 127MW to 140MW.
This change is mainly due to the increase in the efficiency of the turbine output. While
comparing the final project layout and capacity with the previous one as per approved EIA,
there is no change in the zone (Gandaki) or district leve! (Tanahu) of iocation of the project. In
case of VDC, Sabung Bhagawatipur is added as project affected VDC whereas Pokhari
Bhanjyang VDC merged into Byas Municipality. Technically Sabung Bhagawatipur VDC was
missing in approved EIA, which is now included in S-EIA. The following table shows the
changes in the project features and the rationale for changes in THP,

Table 1-1: Changes in Salient Features of the THP

S-EIA Report

S Salient Previous (As | |
’ per Approved Present (S-EIA) Difference Remarks
N. Feature
ElA) |
' lSabung
; hagawatipur
Sl Shlvg u_r, Byas*, Kahu Shivpur, DC added which
Jamune, Rising t ;
. . Jamune, Rising s merged in changed
Ranipokhari, Kot . _ \
Ranipokhari, Kot himad due to
1 VDCs Durbar, Chhang, o :
: ” Durbar, Chhang, unicipality-5, technical
Majhkot, Bhimad, 1 -
; Majhkot, Sabung Pokhari reason
Pokhari : . :
" Bhagawatipur, Bhimad | Bhanjyang VDC
Bhanjyang -
merged into Byas
Municipality-13
Installed 127MW 140MW +13MW
2 Capacity | | !
1-1 NEA-ESSD
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S Salient Previous (As ! _
. per Approved Present(S-EJA) = Difference | Remarks
N. Feature
ElA)
Addition of
muck
3 Total land 1034 ha 1075.01 ha +41.01ha e
take sites

1.3 Rationale of the Study (S-EIA)

The EIA of the 127MW Tanahu Hydropower Project (Upper Seti Hydropower Project)
approved by the then Ministry of Environment on 2066/07/05 BS. Later on, the project capacity
was increased from 127MW to 140MW. So, in reference to the letter obtained from the then
Ministry of Science Technology and Environment (dated 2072/08/20 BS), and as per the
Environment Protection Rules (EPR), 2054 (Fifth Amendment) this S-EIA was carried out. Due
to the change in the project layout and mainly the installed capacity, there are expected
changes in the environment (physical, biological and social).

As per the Fifth Amendment (dated 2073/10/17) of the EPR, 2054, a supplementary EIA is
required for such project which design is changed after the approval of the EIA. In such case,
the proponent is required to follow all the procedures (except those for Scoping and ToR
approval) for S-EIA as spelled out in EPR, 2054 [Rule 5 sub-rule 2(a)]. Similarly, some
changes were observed in the community forests when final tree census/numbering was
carried out in the reservoir area. The total number of trees of community forests decreased
while comparing with the approved EIA report. In such circumstances, it was necessary to
carry out this supplementary EIA for the THP as directed by the EPR, 2054 (Fifth Amendment).

1.4 Objectives of the Study
The aim and objective of the S-EIA is to assess the change in impacts due to change in
capacity of the THP and its layout and inform decision makers about such changes to select
appropriate mitigation measures to mitigate and/or minimize the adverse impacts so that the
project is implemented in an environmentally sound manner. The specific objective of the
study is to prepare Supplementary EIA report. The other general objectives of the study are
to:
» Document the changes in physical, biological, socio-economic and cultural baseline
conditions of project area as compared with the approved EIA:
» Identify, predict and assess the change in adverse and beneficial environmental
impacts of the THP and compare it with those assessed in the approved EIA;
» Suggest changes in mitigation and enhancement measures for impacts and monitoring
plan wherever required;
» Familiarize various stakeholders with the change in the project configuration and
supplementary EIA outcomes through public consultation, public hearing and
participation programs.

1.5 Scope of S-EIA

The scope of S-ElA includes the assessment of impacts due to the change in the project
components and design and suggest suitable mitigation measures. The change in project
components and design includes quarry sites, muck disposal area and hydropower
component

1-2 NEA-ESSD
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2 PROJECT DESCRIPTION

2.1 Introduction

The Tanahu Hydropower Project (THP) with a dam height of 140m and installed capacity of
140MW is located in the Tanahu District in the Western Nepal. This is a storage type
hydroelectric project proposed on the Seti River which is one of the major tributaries of the
Sapta-Gandaki River in the Gandaki basin. The proposed dam is located about 2km upstream
of the confluence of the Seti and Madi rivers, whereas the underground powerhouse is located
downstream of the dam site, This storage project involves the following components; 140m
concrete gravity dam with the Fuil Supply Level at an elevation of 415 masl, 7.26 sq.km
surface area of the reservoir with gross storage capacity of 295.1MCM, , 175m long penstock,
an underground powerhouse consisting of 2 x 70MW Francis Turbines.

2.2 Need of New Planning and Development Concept

The capacity of the project has changed mainly due to the increase in the efficiency of the
turbine. In addition to this, the project has finalized the muck disposal site which has resulted
in the increase in the total land take by the project. There is no change in reservoir area and
other project facilities, so the impacts of the project are almost same as mentioned in the
approved EiA.

2.3 Project Location and Accessibility

The THP is located in Tanahu District of Province 4 (Figure 2.1). The project is located closer
to the semi-urban area, Pokhara which is just 40km away from the project site. The dam site
of the project is located near Damauli Bazaar at Byas Municipality and Kahu Shivapur VDC
on the left and right banks of the Seti River, respectively. The reservoir extends to Byas
Municipality, Kahu Shivpur, Jamune, Rising Ranipokhari, Kot Durbar, Chhang, Sabung
Bhagawatipur, Majhkot and Bhimad VDCs. The powerhouse is located at Byas Municipality
and Kahu Shivpur VDC (Figure 2.2). Pokhari Bhanjyang VDC has been merged in Byas
Municipality which was included as separate VDC in approved EIA report. The proposed camp
areas, borrow areas and quarry sites are located mainly in the Byas Municipality and Kahu
Shivpur VDC as shown in project layout map. The proposed project is located in the same
area as mentioned in the approved EIA report. With the recent changes in the structure of
local government body, the project affected VDCs and municipality are renamed as follows:

Table 2-1: Restructuring of the Project Affected Local Body
S.N. | New Loca! Bodies ' Previous Local Body affected by the project
1 Bhimad Municipality Majhkot VDC {ward 1-5, 7- 9) [
} Rfsmg Ranipokhari VDC {ward -9)

Bhimad VDC (ward 1-9)

s | Sabung Bhagawatipur VDC (ward 2)
| 2 Byas Municipality Byas Municipality _fv;a_rd 5 and 13). Pokhari
| Bhanjyang has already been merged in Byas '
Municipality before restructuring of local bodies

which is now in Byas-13

; 3 Rising Rural Municipality Kahushivapur (ward1 9)
: (Gaupalika) " Kotdurbar VDC (ward 1-9) |
| Rising Ranipokhart VDC (ward 1-8) '
| Majhkot VDC (ward 6) 1 i R
4 | Myagde Rural Municipality ' Jamune VDC (ward 1-9) - "o “93
e A T 7
e e M (o AR Chhang VDC (ward 1-8) ——T‘é‘?:’&u\“ﬁi
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Since, the S-EIA along with the public hearing and collection of recommendation letter from the affected

VDCs/municipality was completed before the restructuring of the local body, the S-EIA report considers
the previous structures of local body.

Location Map of Tanahu Hydropower Project

Tanahu HEP | Lagend
e ——

0 50 100 150 200
e Kilomelers
Figure 2-1: Project Location Map
!' Tanahu Hydropower Project N
Affected VDCs and Municipality

wrias v iy

Figure 2-2: Project Affected VDCs and Municipality
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Tanahu Hydropower Project Project Description

The project can be accessed through road and is located about 170km west from Kathmandu.
The Prithvi Highway leads to Damauli bazar from Kathmandu and from Damauli, the project
site can be reached by project access road of about 10.4km. Alternatively, the nearest airport
to the project is Pokhara Airport which is about 40km from Damauli Bazar. The 6km access
road from the Prithivi Highway connects to the left and right bank of the dam site whereas
another 4.4km road connects to the powerhouse site from the newly constructed RCC Bridge
on the Seti River. Figure 2-3 shows the project accessibility map.

_ Accessibility Map of Tanahy Hydropower Project : s "
j Y
N

- : okhapfipart
% H

p— Resanaoir Atea

\

'g_ /__, - Nawalparasi | f Aiport
P, Cthers Drswicts
§ 6 3 6 89 12
ﬂ-::-Knlomelers Ablecled Drstrict
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HOTER u-u l'm_ = ] M E5 m

Figure 2-3: Accessibility Map of the Project

2.4 Salient Features
There have been some maodifications in the project design in order to improve the efficiency
of the energy output. These changes are discussed in the following sections.

2.4.1 Reservoir

A reservoir with a total surface area of 7.256 km? at full supply level (415m) will be created.
The MOL of the reservoir is lowered to elevation 378m instead of 387.2m in the feasibility
study, providing a 37m available drawdown (fluctuation zone) between MOL and supply level
(FSL). The total storage volume of the reservoir as FSL will be 295.1 million cubic meter
(MCM), with 192.8MCM (or 65.3%) effective storage during the first 10 years of operation and
181.7MCM (or 62%) from the 11" year onwards which was 167MCM in previous feasibility
study. The increase in volume is due to lowering of the MOL and there will pghke additional
environmental impact. X
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2.4.2 Diversion tunnel

The length of the both the diversion tunnel has decreased from 712m 1% 881m 2™ to 556m
1%, 622m 2™. This is due to the change in iocation of inlet and outlet. There will be no
additional environmental impact from the shortening of the tunnel.

2.4.3 Dam gates and spillway

The dam gate and spillway design has been modified, based on hydraulic modelling. Gate
design now reflects the reduction from six gates to three gates, to reduce the distance
between the retaining walls (i.e. to prevent overtopping) at the base of the spillway, with each
gate increased in size to 16.5m width by 18.1m height. One gate is located on the left bank
side and two on the right bank side. The length of crest of the dam is increased from 170m to
175m however the volume of the dam is decreased from 870000m3 to 806000m3 and the
width of spillway is decreased from 75m to 49.5m to improve discharge. This change in no. of
spillway types will not have additional environmental impact.

2.44 Sediment flushing facilities

These facilities will consist of two sets of inlets through the base of the dam wall, in the middle
of the river cross-section, with a sill level of 320 mas! or lower. Gate size is likely to be 5m by
Sm which is the largest gate that can be readily manufactured for this purpose, The facilities
will be designed to discharge 400m3/s under open channel flow conditions, adequate to
handle the peak monsoon river flow, 70% of the time. The type of intake for this is changed
from a single surface intake with invert elevation of 371.6 masl! to a single tower type intake
with elevation at invert 362 masl. This change is from the optimization study.

2.4.5 Headrace, Penstock and Tailrace

A 7.4 m diameter and 1162m headrace tunne! (Approved EIA, 7.8m diameter and 927m long)
will be constructed on the right bank. The change in headrace tunnel as compared to the
approved EIA is due to the change in the location of power house as the geology of the oid
location is weak. A 175m long penstock that divides into two (going from 7.4m in diameter to
2x3.1m diameter) near its end is redesigned after changing from a 7.8m diameter, 195m long
penstock. The length and diameter of tailrace tunnel are reduced from 320m to 117m and
8.2m to 7.4m respectively. A draft tunnel of 85.8m is designed.

2.46 Powerhouse

An underground powerhouse will be constructed 6km downstream of the dam (beyond the
confluence with the Madi Khola). Two units of vertical axis Francis turbines, three phase
synchronous generator and transformer will be installed. The powerhouse dimensions are
27m wide by 46m high by 97m long which was 22m wide by 42m high by 90m long previously.

2.4.7 Surge tank
After optimization of 3.7m diameter at orifice and 17m diameter at chamber a headrace surge
tank with 3.6m diameter at orifice and 18m diameter at chamber will be used.

2.4.8 Middle outlet
Two middle outlets have been included in the dam to enable the reservoir level to be lowered

-q",g gates can only be opened when the maximum operating head is 25m,
gt servoir level design consideration is the reduction in the possible impacts of
L

il
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rapid flow releases on downstream area. Each middle outlet will con3|st of a conduit through
the dam wall with an intake gate 3.8m by 3.8m with a top invert level of 341.8 masl. The
reservoir is expected to be at MOL (378 masl) in most years when the middle outlet is opened,
it is likely that the middle outlet discharge rate will be 710 m3/s or less through this outlet.

2.49 Turbine

Vertical Axis Francis turbine is used which consists of two units. The rated design discharge is
127 .4 cumecs and rated effective head to run the turbine is 111.4m, The installed capacity of
the plant is 140MW which was 127MW in the feasibility study. The increase in capacity is due
to the increase in turbine output.

2.4.10 Road Alignment

The purposed road alignments have been improved, to reduce the environmental and social
impacts of these structures. The project will pave the existing main village access roads as a
community development initiative.

2.4.11 Total Energy Generation
The total energy from the plant will be 585.7GWh for the first 10 years which was 607GWh in
the approved EIA report. This change is due to the change flushing schedule.

2.4.12 Spoil disposal and project facilities

An estimated 1.359MCM excess spoil materials (rock, gravel) will require disposal. Five
disposal areas, with a total capacity of 3.252MCM, have been identified in relatively close
proximity to the project sites. Modelling of the upstream river depth increases has been done,
to determine the appropriate spoil disposal sites that will not result in a potential rise the river
water level (which could cause downstream riverbank erosion or flood).

The following table summarizes the changes in the salient features of the project with respect

to the approved EIA report.
Table 2-2: Salient Features of THP

Project Description

e : L
:l Salient Feature P;i‘:?::e(:;li?r ‘ Present (S- EIA) Remarks |
' | “The project has |
| | been handed
1 | ::::;:c:f e Upper Seti HEP Tanahu Hydropower Project : 2:2; d::ryTHL'A
company of NEA
in 2012, !
2 | Type of Project Reservoir Reservoir f No change
3 | Project Location | |
, ) TR After restructure
Province _ . 4 of local bodies |
i '”I5'rOJect Zone | Gandaki Gandaki ‘No change
Districts “Tahanu ‘Tanahu No change
_ Kahu Shivpur, Babung :
- e ; r Bhagawatipur
| Jamune, Rising | Kahy Shivpur, Jamune, Rising "u'DC
: VDCs Ranipokbari, Kot Ranipokhari, Kot Durbar, Chhang, v
| Durbar, Chhang, | Majhkot, Sabung Bhagawatipu%
| Majhkot, Bhimad, | Bhimad
| Pokhari Bhanjyang
— 3 - ! - | I =
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z Salient Feature P;:‘::::BLAEIET Present {S-EIA) Remarks
Municipality Byas Byas No change
4 | Dam
Type Concrete Gravity Concrete Gravity No change
Height 140m 140m No change
, Length at crest
J Level 170m 175m Increased by 5m
' Crest width 6.6m
Spillway type Chute type gated Chute type gated No change
No. of radial gates Pecreased o i
in spillway © 3 'meve '
discharge
Width of the Decreased to i
, overflow crest in 75m 49.5m improve i
| spillway discharge '
I'5 | Diversion Tunnel =
F No 2 2 No change !
1. Lo 1 712m 1% 556m
9 2" :881m 2™ :622m Decreased
6 Reservoir W
[T [Area 7.26km” 7.26km* No change
| | Length 18km 18km No change
| | FSL 415m 415m No change
| | Minimum MOL lowered b
: -' Operation Level | Sl 3, 8o additional 9.2my
[ | Grossl  Storsge 295.1MCM 295 1MCM
i Capacity No change
Effective  Storage — 192.8MCM first 10 year and 181.7
Capacity | MCM after 10 years
Seascnal  Water increased b
Level Fluctuation | AR FEL 9.2m 4
A single surface
! 7 | Intake Ve rtel:/taat}i(:r'\a? 16m A single tower type intake
{ as! No change
8 Headrace Tunnel
Increased due fo
Length 927m | 1162m ;ha"ge u
| Powerhouse
i | A location
Diameter 7.8m 7.4m Dec_:rE?ased & ;
b B optimize the size
9 | Penstock
" | Decreased due to
Length 195m 175m headrace tunnel
§ position_
Diameter Smto 3.1m 7.4mto 3.1m Inc:l.'ee.ased 'to
4 optimize size
10 shiPbwerhouse ! B .2 & 3 ]
' | Underground | Underground Nochanged |
¢ - @7“ 2.6 NEA-ESSD
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Tanahu Hydropower Project

Project Description

: Salient Feature PL:‘:?:;?ZI?T Present {S-EIA) Remarks
Length 90m 97m Slight changed
Height 42m 46m Slight changed
Width 22m 27m Slight changed

11 | Draft tunnel
Length 85.8m new component

12 | Tatlrace tunnel

Reduced by
Length 320m 117m 203m
Diameter 8.2m 7.4m Reduced by 0.8m
Tail water Level 289.2m 289.2m No change
13 | Turbine
. . Max, Discharge Rated 127.4 cumecs, Max, 131.2 No change but
Design discharge :
127.4 cumec cumecs flexible
Effective Head Rated 113m Rated 111.4m, Max, 121.556m fl\ll:x:';t';:nge Ll
Type Vertical Axis Francis Vertical Axis Francis No change
Unit 2 units 2 units No change
. Increased by
Installed Capacity 127MW 140MW 13MW

14 | Total Energy 607GWh First 10 years 585.7GWh Changed due to

silt flushing

15 | E-Flow 2.4 m¥s 24 mYs No change

16 | Rural Electrification in Project Vicinity Area

Construction of Jaruwa -Dharampani
Package 1 33 kV sub-TL and Damauli-Maghkot
33 kV sub-TL of estimated length
24km each I_?ural' ]
Rural Construction of EIZC;:T;:I&ZIS
=l = 33/11 kV, 6/8 MVA substation at .
electrification —— project under the
Package 2 shall be carried Dharampani with four 11kV feeders. CSR policy and
out e 33/11kV, 7.5 MVA substation at also mentioned
Maghkot with four 11kV feeders. .
. — in approved EIA,
Construc_tlon of 1 1kV distribution to provide
Package 3 fej-ed.ers,. installation of pole mount.ed electricity to the
distribution tran§f01.‘mer. cpnstructlon people of project
of low voltage ql§trlbutor Itng affected VDCs.
USD 10.001 million (excluding land
Cost Estimate NRs. 19.55 Million | acquisition cost for 33/1tkV
substation
3km long 33kV sub | 3km long 33kV sub TL from Damauli
. TL from Damauli substation upto Jhaputar and 6/8
Construction . . .
17 i substation up to substation at Jaruwabstation upto No change
Jhaputar and 6/8 Jhaputar and 6/8 MVA substation at
MVA SIS at Jaruwa | Jaruwa il
Project 5 years 5 years % - eyl

18 | Construction ’
Period 3 “%

19 | Project Cost 505 million USD 505 million USD coangt -

T
" S,
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Tanahu Hydropower Project ) ] Study Methodology

3 STUDY METHODOLOGY

The S-ElA process followed the Environmental Protection Rules (EPR), 2054 (Fifth
Amendment), Environmental Protection Act (EPA), 2053 and National EIA Guidelines, 1993.
This S-EIA is prepared in accordance with the legal requirements of GoN, based on field
studies and consultation with the local people and officials.

As such no new methods were adopted while carrying out S-EIA in comparison to the methods
adopted while carrying out in approved EIA In case of vegetation study, uniike the approved
ElA, the census data obtained from the tree numbering/counting of the community forests of
the reservoir area was used. This, in fact, gave the precise number of the trees to be removed
from the community forests in the reservoir for the project construction. Other methods
adoptea were field studies and public discussions

A public hearing was conducted at the project site. A public notice was published on the local
newspaper seeking the participation of stakeholders in a public hearing program for obtaining
their opinion and suggestions regarding the outcomes of the S-EIA of the THP. The overall
study methodology was guided by the EPR, 2054 (Fifth Amendment). The details of the public
hearing is described in Chapter 8. The following methodology has been used to collect the
baseline data on each environmental domain:

 Coflection of secondary data and review (Desk Study)

» Field survey and investigation by the team of experts

» (Observation

» Group Meetings

» Expert’s judgments

3.1 Desk Study

The methodology for the S-EiA mainly relied on the desk study. Since, there was no change
in the project focation or design and it was simply because of increased efficiency of turbine
output, the generation of the project increase from 127MW to 140MW, extensive desk study
was carried out. The approved EIA of the project was reviewed extensively and other
documents were studied to obtain information of the following environment;

3.1.1 Physical Environment

Review of approved EiA report of Upper Seti HEP {127MW), Feasibility Report of Upper Seti
HEP and other pertinent literatures was done. Topographical (Table 3-1) and land use maps
of the area including the Google Earth map were studied for field study. Information on climate,
geology and hydrology were taken from the Feasibility Report as well as from the approved
ElA of the project. Review of topographical map and iand use map was done to identify the
land use patterns of the area. The details of different topographical maps used during the
study period are given in following table

Table 3-1: Topographic Maps of Project Area

S. N. ' Name of Topographic Sheet | Sheet No. | Scale |
1 | Bhimad Baar ____"_Q?SXWTTZ'SOEE
"2 NayaRisn 12784070 | 125000

3 | Damauli 278402a  1:25000 |

S-ElA Report 3.7
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Land use pattern of the study area was derived from review of topographlca[ map, Google
Image, GIS map of the area and approved EIA report. The geolegy around the project area
highlighting geology has been covered in the S-ElA report, as per the available information in
the Feasibility Report and approved EIA report.

3.1.2 Biological Environment

The general information of the forest area, types, community forest of the district was collected
by review of publication of District Forest Office of Tanahu. The wildiife information was
collected by review of existing literature on birds and mammals as well as the approved EIA
report. The census data of the tree loss in the reservoir area was reviewed in order to assess
the impact on the biclogical environment.

3.1.3 Socio-economic and Cultural Environment

Socio-economic and cultural data, such as population of project district and VDCs, household
size, male - female ratio, infrastructures, ethnicity, religion etc. were derived from Population
and Housing Census, 2011 published by Central Bureau of Statistics (CBS). District Profile
and profiles of the affected VDCs were reviewed for the required socio-economic data.

On the basis of the reviewed information with respect to thc project, data gaps were identified
and the methodology described in following sections of this chapter was developed to collect
other relevant information required for S-EIA.

3.2 Field Investigation

A team of experts specialized in environment, engineering and socioeconomics visited the
project area from Baishak 13 to 24, 2073 to collect information of the area, identify the likely
impacts of the proposed project during construction and operation phases due to change in
project layout and inform stakeholders regarding such changes in the design of the project.

3.2,1 Physical Environment

The stability of slopes and the presence of landslides, fan deposits and rock fall within the
project area were evaluated mainly by site observations and from topographical maps. The
local people were enquired about the occurrence of major landslides and soil erosion in the
project area if any. During the field visit the data on occurrences of slides and other information
related to the physical environment were gathered by observation, group discussion and
inquiring the local people.

3.2.2 Biological Environment

No forest sampling was carried out since the forest census of the project area was already
completed by the district forest office of Tanahu. During this visit, the team visited the project
site and cotlected required data on biological environment.

3.2.3 Socio-economic and Cultural Environment

Since there was no structural change in the project design, the study team focused on public
consultation concentrating on the impacts due to change in generation capacity of the project.
o urlng this visit, the team visited the project site proposed for structures and facilities as well
etﬂements of the affected VDCs and collected required data on socioeconomic and
- g M ral environment of the area The study team has adopted a participatory approach with
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maximum involvement of different stakeholders of the project at the local and district levels to
generate relevant information for the S-EIA. No household survey was carried out as there is
no change in the baseline of the project affected people.

3.3 Public Involvement/ Consultation

3.3.1 Consultation during S-EIA

From Baishak 13 {0 24, 2073, as part of the S-ElA fieldwork, extensive consultations were
made with the stakeholders by the study team. This included in-depth interviews with key
stakehoiders in the project area and informal meetings with local and district-level
stakeholders (CFUGs, GoN line agencies, etc). The main issues and concerns of the
stakeholders have been incorporated in the public involvement/consultation chapter (Chapter
8) of this report. The list of participants in the group meetings is given in Appendix B.

3.3.2 Public Hearing

A public hearing was conducted in project area as per the provision of EPA/EPR, 1997 and
Guidelines for S-EiA, 2015. Public notice regarding the public hearing was published in locai
daily newspaper. The program was also broadcasted through local FM radio station. Request
letters for participation in the public hearing were sent to concerned ministries and
departments and receipt of the notice receive shall be collected. Details about the public
hearing is described in Chapter 8. The recommendation letters of affected VDCs/Municipality
were collected (Appendix D).

3.4 Study Team

The following personnel were involved during the S-EIA of the THP:

Table 3-2: Experts involved in S-EIA Team

'S. N. | Name Designation Address Phone No.
[ Rabindra Prasad Chaudhary | Department Chief, (Coordinator) NEA-ESSD
2 Rajan Rishi Kadel Joint Director, (Sociologist) NEA-ESSD
| 3 Prakash Gaudel Asst. Manager (Environmentalist) NEA-ESSD 01- |
4 Krishna Prasad Joshi Asst. Director (Database Expert) NEA-ESSD | 6611580 '
5 | Nagendra Mulmi Civil Engineer NEA-ESSD !
& Anup K.C. Environmentalist | NEA-ESSD

Beside the aforementioned study team, experis from the project were also involved in
providing the project's technical data/facts and figures and suggestions for the preparation of
this S-EIA report. Enumerators and field helpers were hired at the local level to assist the study
team in collecting baseline on each environmental domain and other necessary field data.

(4]
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4 EXISTING ENVIRONMENTAL CONDITION

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

4.1 Physical Environment

4.1.1 Watershed and Drainage Condition

The THP is located in the Gandaki River Basin and total catchment of the basin up fo the
intake site is 1502km? of which about 129km?is covered with snow. The project catchment
consists of two physiographic regions, namely the High Himalayas and the Lesser Himalayas.
The catchment is located in the eastern region between latitudes 27°45°00°N and 28°30'00"N
and between longitudes 84°00'E and 85°00'E. The project site itself is located in the Lesser
Himalayan Physiographic Region, which is classified as a sub-tropical region. The project
includes a reservair extending upstream to the Seti River. The River is the major River which
drains the project area. There are no any significant changes in watershed and drainage
condition as compared to the approved EIA report.

4.1.1.1 River System

The total length of the Seti River from the dam site to the source is about 120km. The main
stem of the Seti River drains the southern flank of the Higher Himalayan range and the central
part of the catchment. At the upstream of the dam site, the river meets many small tributaries
like Jyamdi, Kynadhi, Saraudi, Khudi, and Yangdi Khola. At the upstream of the Pokhara
valley, the river meets Mardi Khola at Lahachowk. The gradient of the Seti River upstream of
the Mardi and Seti confluence is steep. At about 2km downstream of the proposed dam site,
the Madi River a major tributary joins the Seti River. The river flows in a narrow gorge almost
all along the reservoir stretch except at the end of the reservoir in Bhimad Bazaar, where the
river spreads out to form sand beaches. There are no any significant changes in nivers and its
rivulels as mentioned in the approved EIA report.

4.1.1.2 Physiographic Region

The Seti River basin may be divided into two physiocgraphic regions as High Himalayas and
Lesser Himalayas. The physiographic descriplion of the project area is same as mentioned in
approved EIA.

4.1.1.3 Watershed in the Inmediate Project Impact Area

The watershed of the Seti River is relatively stable around the impact area mostly along the
reservoir stretch, the area along the reservair area like Bhimad Bazaar and along the tributary
of the Wanten Khola is geologically weak. The surface geology of these critical areas appear
to be weak and mainly consist of cemented grave! with sandy to silty matrix. These layers are
permeable and a big escarpment is observed along the riverbank, which indicates the risk of
collapse of the riverbank. The erosion process in these areas is more pronounced in the
monsoon season. The formation of the reservoir and fluctuation of the water level will further
aggravate the risk of bank collapse. The critical areas are mostly found in places like Bhimad
Bazaar, Chore Patan and along Wanten Khola. Extensive cuiltivation is being done in these

m downstream of the dam site. The river expands to form sand beaches at the end
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of the reservoir and along the dewatered section. The watershed of the access road is stable
and consists of steep area covered with forest. These all are mentioned in approved EIA and
there are no any significant changes in SEIA as compared to approved EIA report.

4.1.2 Topography and Land use

The core project area lies in the hilly region with mild undulations. The altitudinal variation of
the project area ranges between 450 and 300m and the dam site is located at a very narrow
section of the Seti River, where the left and right banks are vertical. The width of the river at
the dam site is approximately 30m and these are mentioned in approved EIA report which are
same in SEIA report In the approved EIA report, it is mentioned that the land use in the
project area, especially in the reservoir is mainly forest and patches of fertile agricultural land,
especially at the end of the reservoir. The initial stretch of about 8km of the reservoir lies
through a narrower region with steep slopes on both banks. The latter part of the stretch runs
through a wider area consisting of agricultural land, especially in Risingpatan, Saune and
Bhimad villages. Extensive cultivation is being done in these places especially along the river
banks. Sand bars and boulder deposits were also seen at the latter stretch of the reservoir,
These all are almost same in S-EIA report.

The underground powerhouse is located at the right bank of the Seti River about 2km
downstream from the dam which is slightly shifted from the location proposed in approved EIA.
Landuse of the project area and the proposed disposal sites are shown in Table 4-1 and Table

4-2 respectively.
Table 4-1: Landuse of Land required for the project

SN, | Land take (ha) [ |

|| _gLanduse Reservoir (FSL 415+10m) | Project Facilities | Ot -and Take (ha)
([ Forest 3539 69 4229

"2 [ Cultivated 69,36 54.28 12364 |

3 'Bamenland 268.39 31.985 300375 |

4| River and Flood Plain 2085 18.09 226 59 |
5| Buit Up/Residentiai 085 0655 1505
Total | 501 [ i7a.01 1075.01

Source: Approved EIA, 2009, THP, field study, 2016

The location and area of muck disposal sites are finalized so the total area for project facilities
is changed in S-EIA as compared to approved EIA which is shown in Table 4-2.

Table 4-2; Existing Land use of the Proposed Disposal Sites

Vand  aes! Area of Sites (ha) ] Total Area (ha) | Remarks !
| I I v Vv s -

| Forest - 03 - - - 0.3

Shrubs - - 1442 | 091 | 218 | 751 | Muckdisposal |

!Sand | 031 | 6.9 | 307 1 218 | 1.06 13.52 2’;‘_931‘;; o

 Cultivation | 11 | 229 | 146 | 008 417 | 19 finalized and

Built Up - S M W0l 7 8 | Mo%a 0.41 added in S-EIA

River il {2 (| T [ 0.27

| Total| 11.31 | 9.76 | 895 | 3.44 | 7.55 |  41.01

Source: Approved EIA, 2009; field study, 2016
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4.1.3 Climate, Meteorology and Air Quality

The catchment of the Seti experiences severe cold, subtropical to temperate climate. The
average maximum temperature in the project area is 28.4°C and the minimum temperature is
16.8°C. A typical temperature record for the year 2010 to 2014 from meteorological station at

Damauli is given below.

Table 4-3: Temperature at Damauli Station

Year Air Temperature {(°C } Absolute Yearly Rainfall (mm)
Maximum Minimum

2010 35.8 8.5 1880

2011 34.9 7.5 1645

2012 36.2 8.3 1572

2013 356 7.9 1919

2014 | 38.0 | 9.4 1267

Source: District Profile of Tanahu (2072 B.S.)

4.1.4 River Hydrology and Morphology

In approved EIA report, it has been mentioned that the Seti basin has a catchment area of
1502km? at the dam axis. The annual average flow in the Seti River has been estimated by
considering the data from two stations 430 and 438. The mean annual run-off has been
estimated as 107.21m?s which is about 3335 million m® a year. . There is no other significant
change in river hydrology and morphology as compared to the approved EIA report,

4.1.5 Geology and Soil

The project area belongs to the midiand metasedimentary units of the Lesser Himalayan Zone
represented by Dhading Dolomite, Benighat Slates and Nourpul Formation comprising of
dolomite, slate, phyllites, quartzite, dolomitic quartzite, quartzitic phyllite and calcareous
phyliite. Geology and soil of project area including dam, reservoir, intake, diversion tunnel,
penstock, powerhouse, tailrace tunnel and spillways are same so there are no changes in this
S-ElA report. Figure 4-1 depicts the location of the THP in the geological map of Nepal.

Geological Map of Nepal A
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Figure 4-1: Geological Map of Nepal Showing the Project Location
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Figure 4-2: Local Geoclogical Map f he Project Area =

4.1.6 Seismicity
Nepal is located at the conjoint of two converging plates; the Indian plate to the south and the
overriding Eurasian plate to the north. A significant amount of the convergent component of
plate motion is accommodated within Nepal resulting in the crustal velocities changing from a
northeast trend in Northern India to an east-northeast trend in southern Tibet. Due to the
regular convergence of these plates Nepal has been subjected to a series of great
earthquakes including the 25" April 2015 of magnitude 7.8 Gorkha earthquake. This project is
situated in seismic zone factor of 1 which is not good from the seismic point of view but as a
whole of country Nepal, it is satisfactory that this alignment does not pass through the most
vulnerable seismic zone. During the field visit it is observed that there are not such changes
in geology, soil etc. of project area due to Gorkha earthquake. As per Technical Memorandum
No.7, Seismic Hazard Assessment of Seti River Dam Site, The Tanahu project site has a
similar geometric relation to the Himalayan megathrust as the city of Kathmandu. In the M7.8
Gorkha earthquake of 25 April 2015, which ruptured along this thrust north of Kathmandu, the
accelerations in the capital were very low. Eight out of tweive strong motion records in the
Kathmandu area showed Peak Ground Acceleration (PGA) <0.1g, and none exceeded 0.2g.
This suggests that possible PGA values at Tanahu should alsc be low. Seismic zonation map
of Nepal along with the project location is given below. P
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Seismic Zonation Map of Nepal :l
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Figure 4-3: Seismic Map of Nepal with the location of the Project

4.1.7 Water Quality
There is no change in waler quality as compared to approved EIA report.

4.1.8 Noise Quality

The dam site and the power house site are located in the interior rural setting of the Tanhun
District. There is no industry or road traffic in the immediate project area and therefore there
is no noise pollution in the core project area. So, there is no change in Noise quality as
compared fo the approved EIA report.

4.2 Biological Environment

4.2.1 Vegetation

There are no remarkable changes in the vegetation and its composition on both sides of the
river. The vegetation is more or less the same. The forest, is very sparse from Geruwatar
along the right bank up to Bhimad, while forest is conserved up to Jhakkas on the left ban, is
mentioned in the approved EIA. The right river bank has a higher biodiversity value than the
left bank due to the presence of threatened plants such as wild varieties of banana (Ensete
glaucum) and Screw pine (Pandanus nepalensis).

The proposed area is a part of the:Central Nepalese Biogeographic Region (Dobremez, 1976).
However, the area, from altitudinal consideration, is a part of the Upper Tropical Eco-Zone
(300 imIRRM), have forests vegetation characteristics of the Lower Tropical Eco-Zone (70to
3098 m geeply entrenched river gorge of the Seti River. The Sal forest, a component of
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the Upper Tropical Eco-Zone is well developed in the higher elevations of the Seti gorge
(above 100m from the valley floor), whereas in the river bottom and on the gorge flanks Mixed
Open Forest with patches of Khair (Acacia cafechu) forests are present which have
characteristics of the Lower Tropical Eco-Zone. There is no significant change in vegetation
than as mentioned in the approved EIA.

4.2.1.1 Forest Types

There is no difference in the vegetation composition of the forest in the project area along the
Seli River. The following types of forest were recorded in the project area in the Approved EIA
report:

o Hill Sal Forest

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

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

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

4.2.1.2 Community Forest and Private Forest

in the approved EIA, there are nine community forest (CF) in the reservoir area and project
facilities sites however during the tree counting number of community forest increased to 25.
This increase in number is based on the census of the trees to be felled down within the
reservoir area and project facilities sites carried out by the district forest office of Tanahu in
coordination with the THL. The details of the CFs are presented below:

Table 4-4: Changes in the CFs in the Reservoir Area and project facilities sites

Sangu Pokhara Chhang

Ghumaune Danda | Rising Ranipokhari-9 | Ghumial

#. - Omited
po"h?_ri'__g__ i N_O Change |

(6 [ Shidvabatasan | Jamunes | SOgBypdP pgeles L T
Bansgharn _ TRising Ranipokhari-1,2] - ! - I Omitted

S

N

1

2

3

4 | Bhadaure Danda | Rising Ranipokhari
5

6

7
)
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: "Name of CF | VDC/Municipality*- |
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Sisneri Tapu Bhimad ! Omitted
Banchare Danda | Chhang | No Change .
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9 Salbas Kahun Shivapur-1 Salbas Kahun Shivapur-1 No Change ]
Beltar Added
10 - - Bachyanggauda | Kahun Shivapur-1
1 - - Posh-Barahi Jamune-1 “ ]
12 - - Posheli Jamune-1 L
13 - - Barchyang Jamune-2 .
14 - - Jangtuyang Jamune-3 ) ]
15 - - Umachowk Jamune-5 o
16 Bhirpani Jamune-8 =
17 - - Aahale Kotdurbar-1 . ]
18 - - Chandi Bhayer | Kotdurbar-2 "
19 - - Jure Pahad Kotdurbar-7 y
20 - - Chulidada Kotdurbar-7 l
21 - - Jinkot Chhang-2 .
22 - - Dada Channg-4 o)
23 - - Choketar Chhang-4 !
24 - - Bhotchuli Chhang-7 iy
25 - - Phulbari Chhang-7 .
26 - - Chanakhre dada Rising Ranipokhari-7 .
27 - - Manung Byas*-7 !
28 - - Chandi Devi Chhang-2 &

4.2.1.3 Ethnobotany

An ethno botanical survey during EIA and field study during S-EIA, revealed that the Magars
who reside in the local community in the study area have rich indigenous knowledge of wild
plants. They utilize the plants for various purposes such as medicine, food, timber,
fermentation material, fish poisoning etc. The detail wild planis used by local people for various
purposes is given in Table 4-5.

Table 4-5: Wild plants used by local people for various purposes

S.N. Uses Plant Species/Local name Scientific name

Shorea robusta, Schima
1 Timber Sal, Chitaune, Saj, Khayer wallichii, Terminalia spp. }

Acacia calechu
Schima wallichii,
Chilaune, Katus, Guyalo, Bhalayo, Jamun, | Castanopsis spp. Rhus
Camuna etc. succedanea, Syzygium
cumini

2 Fuel wood

Amliso, Gaujo, Thodne, Dhayaro, Sal, Phurke, | Thysanclaena maxima,
Thulokhari, Khaniyo, etc. Shorea robusta

Fiddtehead Fern, Myrica
| esculenta,
Niuro, Kafal, Bhakyur, Tarul, Chayu, Pidaly, | Basidiomycota,
Siplighan, Kairalo, Sisnoo, ' Agaricomycetes, Urtica
| dioica, Bauhinia,
. Colocasia esculenta 7

3 Fodder Foliage

4 Edible

4-7 NEA-ESSD




e

Tanahu Hydropower Project Existing Environmental Condition

4.2.1.4 Conservation Status of Plants

There is no significant change in conservation status of plants than as mentioned in the
approved EIA. Out of total record of 209 wild plants in the project area in the approved EIA, 3
plants fall under the Nepal Government conservation categories, 6 (including 4 orchids) under
CITES conservation categories and 6 plant species are under [lUCN conservation categories.
Plants found inside the project area which fall into different conservation categories are
presented in Table 4-6. Government of Nepal has imposed restriction on the export of a
number of plant species in unprocessed condition. Sal (Shorea robusta), Khayer (Acacia
catechu) and Simal (Bombax ceiba) are the species available in the project area banned for
commercial felling, transportation and export as per the Forest Rules, 1995.

Table 4-6: Plants of Project Sites under Different Conservation Categories

Status

SN gantopeces CIES iUCN Forest Rule 1995 ‘s
1 Acacia catechu (L.f) Willd. T SoE=—=ay =Kl
2 Alstonia scholaris (L) R. Br. R

3 Dioscorea deltoidea Wall. Ex Grises Il T

4 Oroxylum indicum (L.) Kurz V'

5 Rauvolfia serpentina (L.) Benth, | E
6 | Shorea robusta Gaertn. T P

7 Bombax ceiba PR |

Source; Approved EIA, 2009

4.2.1.5 Plant Biodiversity

Due o the difficulty of access and complex geography, the forests on the steep slopes along
the Seti River are disturbed to a very little extent and a rich biodiversity is maintained,
especially, in the lower reservoir area. Floristic exploration in the project area reveals 209 wild
flowering plant species. The approved EIA has enumerated highest number of herbs (69 spp.)
followed by trees (62 spp.), shrubs {53 spp.) and climbers (25 spp.).

4.2.2 Wildlife

The THP area lies in the middle mountain physiographic region of the country. Smaller patches
of forests do not support diverse species of wild life in the project area. However, 27 species
of wildlife, 62 species of avi-fauna were reported in the project area in the approved EIA report.
The distribution of wildlife species is not uniform in the project area because wildlife species
are influenced by different factors such as proximity to human settlements, habitat degradation
and topographical features. There is no significant change in wildlife status than as mentioned
in the approved EIA.

4.2.21 Mammals

Altogether 27 species of mammals were reported from the project area during the EIA field
survey. All the reported species are common in the Middle Mountain physiographic region of
the country. The reported species are Rhesus monkey (Macaca mulata), Common Langur
(Presbytes entellus), Malsapro (Marten flavigula), Jackai (Canis aureus), Leopard {Panthera
paradus), Ghoral (Nemorhaedus goral), Ban biralo (Felis chaus), Fyauro (Vulpes
bengalensis), Flying Squirrel (Petaurista petaurista), Squirrel (Funalbus sp.), Hare (Lepus
nigricolis), Banel (Sus scrofa) and Dumsi (Hystrix indica). The natural forest habitat in the
reservoir area hardly favors wildlife like ghoral. The local neople confirmeg j;:!'*' -‘__, calls of

wild animals which provides the evidences for the existence of this species: *ﬂlﬂ project
:%_i IA. ttian

area. There is no any change in the species of mammals reporteddduriig The. B
mentioned in the approved EIA. g
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4.2.2.2 Birds

The bird species found in project area were common and widely distributed in midhill
throughout Nepal. Cuckoos (Cuculus spp.), Jungle crow (Corvus macrorhychos), Gray
Crowned Pigmy Woodpecker (Dendrocopos canicapillus) and Kalij Pheasants (Lophura
leucomelana) are the prominent bird species reported from the area. The presence of Jungle
Crow (Corvus macrorhynchos) and Red Billed Blue Magpie (Cissa erythrorhyncha) was
observed during the field visit. There is no any change in the species of birds reported during
the S-EIA than mentioned in the approved EIA.

4.2.2,3 Reptiles and Amphibians

A total of 17 reptiles and amphibian species were reporied in the Project area and ail were
found in the lower reservoir area. The local people reported the presence of Rat snake (Plyas
mucosus), Green Pit Viper (Trimeresurus graminus), and Garden lizard (Calotes versicolor).
The other reptiles found in the area are common lizard {Hemidactylus flavirides) and Monitor
lizard (Varanus bengalensis). The presence of Frog (Rana cyanophlyctus) and Toad (Bufo
melanosticlus) were also noted in ditches and pools at the intake site. There is no any change
in the species of reptiles and amphibians reported during the S-EIA than mentioned in the
approved EIA,

4,2,.2.4 Rare, Endangered and Threatened Species

Panthera pardus, Presbyles entelus, Nemorhaedus goral and Varanus bengalensis have
been enlisted under CITES Appendix | while Macaca mulata, Felis chaus in CITES Appendix
Il and Vulpes bengalensis, Martin flavigula, and Canis averus in CITES Appendix lll. All these
species are listed as susceptible (S) categories of NRDB status. Four mammal species having
national and international significance are found in the project area. Although listed by
international organizations some of these species are relatively common in Nepal. For
example the Rhesus monkey and Common tangur are widespread in Nepal as well as in
project area. There is no any change in the rare, endangered and threatened species of
mammals reported during the S-EIA than mentioned in the approved EIA.

4.2.3 Fish and Aquatic Life

The Seti River is one of the major tributaries of the Gandaki River System, which is both snow
fed and rain fed. The gradient of the river varies considerably from section to section and
differences in river morphology affect fish habitat, distribution pattern and diversity. As a
consequence, a series of run, riffle and pools have been developed along the Seti course. The
approved EIA report identified 23 species of fish in the Seti River. There is no any significant
change in the fish and aquatic life than mentioned in the approved EIA.

4.2.21 Aquatic Invertebrates

The approved EIA report revealed the presence of 35 species of Phytoplanktons like
Cyanophyceae, Cholorophyceae and Bacillariophyceae. Similarly, 13 species of zooplanktons
of 3 different groups are found in the Seti River, the major groups of zooplankton recorded
from the project area are consisted of Rotifers, Cladocera and Copepoda. The aquatic
invertebrates including phytoplanktons, zooplanktons and aquatic found in the Seti River none
have been classified as rare or endangered species. There is no any significant change in the

qu%g;c invertebrates than mentioned in the approved EIA
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4.3 Socio-economic and Cultural Environment
4.3.1 Population Characteristics of the Project Area
According to the Census 2011, total population of Tanahu district is 323,288 and with 143,410
(44.36%) male and 179,878 (55.64%) female respectively. Total number of households (HHSs)
is 78,309 with an average size of 4.13. Details of demographic characteristics of the project
affected district are given in Table 4-7.

Table 4-7: Demographic Characteristics of the Project Affected District

S.N. Description Tanahu
1. Total Population 3,23,288
2. Male 1,43,410
3. Female 1,79,878
4, Total Numbers of HHs 78309
5 Average Households size 413

6 Area 1546.83
7 Population Density {persons/ sq.km) 209

8 Sex Ratio {(males per 100 females) 79.73
9 Percent of Literacy Rate (5 years & above) 74.8

Source: Population Census, 2011

According to approved EIA report, a total of 8 VDCs {Bhimad, Chhang, Rising Ranipokhari,
Majhkot, Kotdarbar, Jamune Bhanjyang, Pokhari Bhanjyang) and one municipality are
affected by the project. Now, Pokhari Bhanjyang has been merged into Byas Municipality and
Sabung Bhagwatipur is added in the list of project affected VDC. Therefore, the total
population of 8 VDCs and one municipality in the project area is 98,934 with 43,354 (43.82%)
male and 55,400 (56.18%) female. Similarly, there are 24,030 HHs in the project
VDCs/Municipality and average HH size is 4.1. Table 4-8 shows demographic characteristics
of the project VOCs.

Table 4-8: Demographic Characteristics of the Project Affected VYDCs/Municipality

VDCs/ Population Sex Averag Area Pop. Density
Municipality* Total | Male | Female a2 Ratio esi: : (sq.km.) (persor;lsq.km
Bhimad 4893 | 2096 | 2797 | 1263 | 74.94 39 39.02 125
Chhang 6698 | 2863 | 3835 | 1721 | 7465 39 59,96 112
Majhkot 6799 | 2867 | 3932 | 1522 | 72.91 4.5 61.81 110
Rising Ranipokhari 3917 | 1642 | 2275 861 | 72.18 4.5 29.90 131
Sabung Bhagwatipur | 7302 | 3092 | 4210 | 1503 | 73.44 4.9 54.09 135
Kotdarbar 5512 | 2288 | 3224 | 1099 | 70.97 5.0 4410 125
Jamune Bhanjyang | 9838 | 4416 | 5422 | 2408 | 81.45 4.1 61.72 159
Byas” 46877 (21191 | 25686 | 12300| 82.50 3.8 97.03 483
Kahun Shivapur 7098 | 3079 | 4019 | 1353 | 76.61 52 70.49 101
Total/Average 98934 (43534 | 55400 | 24030| 78.58 4.1 518.12 191

Source:r CBS, 2011

4.3.2 Affected Persons/Households
A household survey was undertaken targeting the randomly selected 399 HHs having land or
assets below 425 m of reservoir FSL in affected VDC and Municipaiity to collegiffietsg
economic and cultural situation of affected persons during EtA. No further HHgEEOHL
conducted for S-ElA as there was no change in the number of households? ‘
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4.3.3 Additional Affected Communal Resources
There is no change in the baseline of the communal resources affected by the project except

one additional suspension bridge. The bridge connecting Channg Patan and Majhkot is to be
affected.
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5 IMPACT ASSESSMENT

The contents of this chapter discusses the potential impacts on the physical, biological and
social environment that are associated with the implementation of the project. The adverse
impact on physical, biological, socio-ecanomic, and cultural environment have been described
in Sub-chapters 5.1, 5.2 and 5.3. Similarly, beneficial impacts have been described in Sub-
chapter 5.4.

5.1 Physical Environment

The main physical impacts on the environment are the impacts associated with land take for
the reservoir, resettlement, potential disturbance or change in the slope stability, runoff and
drainage patterns in the project facility areas, access road and temporary construction areas.
There will 2lso be an increase in shoreline erosion around the rim of the reservoir due to the
fluctuations in the water level with the formation of the reservoir. Apart from the issues related
to land take, resettlement and changes in water quality of the reservoir, the majority of the
physical impacts can be mitigated and reduced to an acceptable level. Air quality impacts are
localized and can be mitigated. Another, main adverse impact will be on the river flow as the
project is a seasonal storage project. The flow regime and associated river morphology
processes will be significantly affected along the newly formed reservoir with an area of
7.26km? and an approximate length of 18km. There is no change in the area of the reservoir
as compared to the approved EIA report.

5.1.1 Watershed and Drainage Conditions

The watershed area of the THP lies in a fragile physiographic region of the middle mountains,
which is susceptible to landslides. There is no change in the impacts on watershed and
drainage conditions as compared to the approved EIA report.

5.1.1.1 Construction Phase

Adverse impacts anticipated during project construction include a range’ of site specific or
localized construction induced effects. These would include the potential for rock and
landslides from disturbance due to construction blasting, drilling, vibration and slope cutting
operations; alteration of localized drainage and storm runoff, and unplanned reiease of
construction spoils in to the river. During the S-EIA field visit, it was noticed that the natural
drain is disturbed due to the construction of road and thus the problem of water logged near
the settlements is observed. The impact on the watershed is expected to be moderate in
magnitude, long term in duration and local in extent.

5.1.1.2. Operation Phase

The formation and operation of the reservoir with an approximate area of 7.26km? will lead to
landslides especially along the shoreline. The shoreline erosion is expected to be more
pronounced in weak areas susceptible to slides such as in areas like Bhimad Bazaar, Chore
Patan and along the Wanton Khola, Some sections of reservoir from Bhimad Bazaar to
Geruwatar exhibit typicai vertical bank erosion of foosely consolidated terraces.
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the FSL. Thus, the risk of stope instability due to the reservoir operation should be considered
in the upper reservoir area. The failure at the terrace breaks are mostly associated with the
toe cutting by the stream, caving and overhanging. Toe cutting of the terrace breaks is
remarkable at Bhimad Bazaar, Sanutar, Jhakas, Wantan Khola and Phedi Khola. In the
colluvial materials below Tittuwa it is reported that slow creeping phenomenon is observed in
the colluvial material on the valley slopes below Tittuwa, which needs to be investigated.

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

Small- scale slides that would be aggravated because of inundation of the lower slopes and
the initiation of small flood waves will have little effect on the stability of the dam and the side
slope itself. However, after inpoundment of the reservoir the slides along the side slopes may
continue until the slope will turn to its natural state of equilibrium. Furthermore, the fluctuation
of the water level up to almost 37m will create a zone devoid of vegetation leading to additional
slope failures. The water level raised during the operation of the reservoir will increase the
existing risk of instability especially along the immediate foreshore. The critical areas have
been identified during the survey, which are along the Seti river bank near Bhimad Bazaar up
to Badarkuna. This stretch has a high risk of failure in the long run even if it does occur
immediately after the reservoir formation. This area is more critical, as there are settlements
along the banks. The impact is expected to be long termed but quantification of the extent of
this induced additional risk is almost impracticable.

5.1.2 Topography, Land Take and Landuse

The land take for the project has increased from 1034ha to 1075.01ha as compared with the
approved EIA report. This increase in the land take is due to the identification and addition of
muck disposal site for the project.

5.1.2.1 Construction Phase

The total land take for various project components like the dam site, reservoir and
powerhouse, as well as construction borrow pits and quarries, temporary and permanent work
camps and construction of an access road is estimated at 1075.01ha. Out of this, 801ha land
for reservoir, 18ha land for dam site and powerhouse, 30 ha land for construction of access
road and 25ha land for permanent work camp will be permanently acquired. Similarly, 25ha
land for borrow pits and quarry areas, 35ha land for temporary construction camps and
41.01ha for area of disposal sites will be temporarily acquired which includes 0.41ha built up
area. The disposal sites are proposed in built up area as per the demand of iocal people for
filing up the land to make it more suitable for seftlement. Land take by the project is same
except muck disposal area as compared to the approved EIA report. Estimated landtake for
the proje pigen in the table 5-1. The impact can be classified as high in magnitude, local

S-E!W 5.2 NEA-ESSD
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_Iable 5-1: Estimated Land Take of the Project

8. ] ~ 77 T Land Take | Actual
N. | ; | asper | Land
Project Facility T | Take | TyPe Characteristics
EIA (ha) {ha)
1 i Reservoir (el. 415+10) 901 901 p Mainly forest and agricultural land
2 | Damsite and Powerhouse 18 18 P Mainly forest fand; 13}
I [ S LT LS RLIT 25 25 T | Agriculture and forest land;
Areas
| 4 | Construction Access Road 30 30 P | Agriculture and forest land
I : s
| 5 | Temporary Construction e .
Camps/ Construction 35 35 T Up tF: 3 camps; mainly agriculture
land;
Yards M
6 One camp which will be converted
Permanent Work Camp 25 25 P from a temporary to permanent
| camp; mainly_agr_it_:qlture land;
7 | Area of Disposal Sites - 41.01 T Agriculture, sand and shrubs
Total| 1034 | 1075.01 | P+T -

Note: P- Permanent Land Take, T- Temporary Land Take
The detail landuse table for land lake of the project is altached in appendix F

5.1.2.2 Operation phase

No significant impacts on topography and land use is expected during the operation phase
The impact related to stope instability due to the reservoir, soil slides associate with colluvial
material are considered to be same mentioned in the approved EIA report. The impact is
expected to be low in magnitude, long term in duration and local in extent.

5.1.3 Air Quality
There is no change in the impacts on quality of air in the project area as compared to the
approved EIA report.

5.1.3.1 Construction Phase

The impact on air quality due to road construction, vehicular movement, construction activities
such as blasting, quarrying, excavation, site clearing, smoke from cooking for laborers will be
expected to be same mentioned in the approved EIA report. The impact is expected to be low
in magnitude, for short duration and site specific.

5.1.3.2 Operation phase

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

5.1.4 Microclimate
There is no change in the impacts on microclimate in the project area asf

approved EIA report ﬁ%

No impacts are expected during the construction phase.

5.1.4.1 Construction Phase %f::?

S-EIA Report 2-3 NEA-ESSD



Tanahu Hydropower Project Impact Assessment

5.1.4.2 Operation Phase

As the reservoir area is 726ha over an approximately 18km stretch for FSL 415m along the
Seti River some changes in the local micro-climate is expected. There will be an increase in
the humidity due to evaporation from the reservoir, and a decrease in the average maximum
temperature in the summer season as well as a rise in the average minimum temperatures in
the vicinity of the reservoir. When the temperature cools down especially during the night, fog
may be formed around the reservoir area and slopes. The impact will be low in magnitude and
for long term and site specific. In the dewatered section, there might be an increase in
temperature by a degree or more. The impact is expected to be low in magnitude, local in
nature and will be for a long duration.

5.1.5 Noise and Vibration
There is no significant change in the impacts on noise and vibration in the project area as
compared to the approved EIA report.

5.1.5.1 Construction Phase

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

Strong vibrations and overpressure can damage nearby houses and other structures. The
main sites of vibration generation will be at the blasting sites, tunnel portals and entrances,
adits and intake etc. There is, no any further significant impact predicted, mentioned in the
approved EIA. The impact will be moderate in magnitude, site specific and for short duration.

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

5.1.6 Surface Hydrology
There is no impacts on surface hydrology as mentioned in the approved EIA report.

5.1.6.1 Construction Phase
No impacts is expected during the construction phase.

5.1.6.2 Operation Phase
No impacts is expected during the operation phase.

5.1.7 Sedimientation and River Morphology

68.1.7.1 Construction phase

Reservoir stretch flows through a narrow gorge. Landslides and soil erosion are not evident in
this stretch but Japdslides can be observed at the end of the reservoir stretch from Badarkuna
to Bhimad Bg ;
cliffs. The §fg

S-EIA Rs;;; :
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materials. These materials are permeable which indicates that in the long run after the
formation of the reservoir the bank may collapse. The banks especiaily the right bank is
cultivated in this area. These types of formation consisting of loose materials ¢can be seen in
populated areas like Bhimad Bazaar, Risin Patan, Chhore Patan and Jaruwapani. The
sediment from this area is expected to be transported and deposited in the reservoir which is
mentioned in the approved EIA and no further significant impact is predicted.

5.1.7.2 Operation phase
There is no any significant change in impact on sedimentation and river morphology as
compared o the approved EIA report.

5.1.8 Water Quality
There is no any significant change in impact on water qualily as compared to the approved
EIA report.

5.1.8.1 Construction phase

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

5.1.8.2 Operation Phase

Water quality will be influenced by sediment entrapment, increase in carbonaceous
compounds (methane) and an increase of HzS and CO; at the lower parts of the reservoir due
to anaerobic decomposition of flooded vegetation and organic matters which will be more
pronounced during the initial 1-3 years. Moreover, methane, a greenhouse gas is a significant
contributor to global climate change. There is no any significant change in impact on water
guality in 5-EIA as compared to the approved EIA report.

5.1.9 Seismicity
There is no any significant change in impact on seismicity as compared with approved EIA
report.

5.1.9.1 Construction Phase
No impacts are anticipated during the construction phase.

5.1.9.2 Operation phase
Several instances of reservoir induced seismicity have been recorded and the mode of
earthquake induced by the filling of a large reservoir is not yet understood. According to
international research and records it has been found that the formation of deep reservairs may
trigger a seismic phenomenon, irrespective of the past history or cycles of seismic events in
the region. Nonetheless, further extensive studies have yet to be done to confirm this thesis
in international practice. Seismicity is due to the weight of the impounded waéﬁ%' h may
change the stress field under the reservoir or due to increased groundgat Rpore

However, it is believed that seismicity increases with reservoir impou
conditions. The hydraulic head of more than 100 m in the reservoir

tectonic elements such as faults and folds etc. are conditions ieadingo inggded
seismicity. Therefore, reservoir induced seismicity is expected in the Tana r Seti
Storage HEP) since both conditions are present in the project area o]
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The project has already assessed the maximum downstream flood level, if there were an
instantaneous dam failure (i.e. assuming that the Tanahu dam could disappear
instantaneously, and stored water with the fuil supply level flows down the Seti River). In this
scenario, the maximum water level at the confluence of Seti River and Madi River was
estimated at 330 mas|. While the maost parts of Damauli town are located above this elevation
level, there are also houses located below 330 mas| which will be affected during dam failure.

5.1.10 Changes in Water Table
There is no any significant change in impact on changes in water table as compared to the
approved EIA report. The approved EIA identified the following impacts;

5.1.10.1 Construction Phase
No major impacts are expected during the construction phase.

5.1.10.2 Operation Phase

It is obvious that the storage type of hydropower project affects the ground water situation.
The construction of the reservoir, changes in the water table are expected at the upstream
and around the reservoir rim. The water table is expected to rise especially in areas like
Bhimad Bazaar where the topography of the area is rather flat and the geology consists of
permeable rocks. However, due to the steep slopes of the reservoir valley with vegetation on
both banks of the river it is anticipated that the impact will be low in magnitude, site specific
and will be for long duration.

5.1.11 Spoil Handling and Disposal

The approved EIA has not mentioned about the muck disposal sites and generation and
disposal of muck. The S-EIA team has identified some changes in the impacts of spoil
generation and disposal as mentioned below.

5.1.11.1 Construction Phase

The spoil (muck) will be a major issue during project construction due to the large volume of
material generated (from dam site preparation, tunneling, road works, etc.) and the limited
stable disposal sites available in proximity to construction sites in the Damauli area. An
estimated 1.972MCM of rock and 0.297MCM of soil will be excavated for project facility
construction as shown in Table 5-2 and about 0.91MCM will be consumed for construction of
project structures. So, remaining 1.359MCM excess spoil materials will required disposal. Five
disposal areas, with capacity of 3.252MCM, have been identified in relatively close proximity
{(within 6-7km) to the Project sites. The detail landuse of proposed disposal sites and its
capacity per site are shown in Table 5-3 and Table 5-4 respectively. The impact due to spail
handling and disposal is expected to be moderate in magnitude, site specific and for short

duration.
Table 5-2: Estimated Total Excavated material _

SN Structure csr;cr:g;:tio; éz:.m) Remarks |
Access Road of Package 1 | 29817 | 93376 |
Diversion Tunnel 13500 | 31500 | _. ’
5 T T heaina ) Finalized and |
Damand Spillway | 105200 | 1064100 | addedin |
& | Intake 74500 | 291800 S-EIA !
gt | Hadrace Tunnel 70380 |
St rge Tank 18530 | |
AN P . “ﬁs&_ rge fank______ E ==l
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7 Penstock 12509
8 Draft Tunnel 12321
9 Tailrace 14283
10 Qutlet 1876 41939
11 Powerhouse 81700
12 Cable Tunnel and Terminal 7830 52614
13 Main Access Tunnel 4440 . 65840
14 Access Road of Package 2 | 60242 120509
Total | 297405 1972401
Table 5-3: Existing Landuse of the Proposed Disposal Sites
Area of Sites (ha) Total Remarks
nanduse i I il | IV [ V | Area(ha)
Forest - 0.3 - - - 0.3
Shrubs - - 4.42 091 {218 7.51 Finalized
Sand 0.3 6.9 3.07 2.18 1 1.06 13.52 and
Cuitivation 11 2.29 1.46 0.08 | 4.17 19 added in
Built Up - - - 0.27 ; 0.14 0.41 S-ElA
River - 0.27 - - - 0.27
Total | 11.31 9.76 8.95 3.44 | 7.55 41.01
Table 5-4; Estimated Disposai Volume per Site (cubic meter)
For Package 1 | For Package 2 | Remarks
Disposat Area | Capacity 796500 -
Disposal Area Il Capacity 801900 -
Disposal Area lll Capacity - 833500 Finalized and
Disposal Area IV Capacity - 228400 added in S-ElA
Disposal Area V Capacity - 590500
= Total 1598400 1653400

5.1.11.2 Operation Phase
No impact is expected during the operation phase.

5.1.12 Downstream {of the Dam) Impacts
5.1.12.1 Operation Phase

The Project is planned to deliver the water diverted at the dam to the underground powerhouse
through the 1.162km long of headrace tunnel for generation and release the water used for
the generation from a tailrace outlet to the Seti River. The tailrace outlet is located at
approximately 5.5km downstream of the dam and 3.3km downstream of the coniluence with
the Madi River. Impact can be envisaged during the annual complete flushing of the reservoir
over a one month period which will result in extensive sedimentation in the section of the Seti
River between the dam and the confluence with the Madi River. The agricultural land on the
left bank appears to be high enough that it would not be affected. The agricultural land on the
right bank will be acquired for the construction. The permanent river protection work will not
be required in this section. However, it is difficult to estimate the erosion and sediment due to
the difficulty of the analysis considering the annual flushing of the reservoir and sediments
flow from the Madi River. Therefore, it is proposed that the monitoring of sedlmentatlon
patterns should be undertaken in this zone for af least 10km below the dam.

Dry Season Flow
The powerhouse wilf run only for 6 hours during the dry season that is 4
and the remaining 18 hours will be utilized for maintaining FSL of 4 ¥R
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Therefore, apart from this 6 hours of peak the flow in the Seti River will be much lesser.
However, 10% of the minimum average flow of 2.4 m¥s will be available to maintain the
aquatic ecology downstream up to a distance of 2.0 km from the dam site. At 2.0 km from the
dam site the Madi River joins the Seti which has a mean monthly discharge of 14 m¥/sec,
Therefore, the impact on the local people residing along the banks is expected to be limited
as the viltagers will be able to use the Madi fiow. During the field visit, it was noticed that the
flow of Madi river will be direcied towards Jhaputar village opposite to the confluence of Seti
and Madi Rivers due to decrease in discharge of Seti River . This will probably increase the
chances of land erosion near the village. This impact was not identified in the approved EIA.

The impact is expected to be high in magnitude, long termed and local in extent.

Monsoon flow
However, during the wet season from the month of June to October a flow of 127.4 m%sec

will be available during 24 hours together with the spiliway discharge. This will lead to
significant impact on the river ecosystem along this section. During the monsoon, as soon as
the reservoir is full the excess flow will pass over the spillway and the river will assume its full
monsoon state. However, the change in river morphology is not expected to be significant
since more than 15-20 km stretch of the river downstream of the dam flows through a narrow
gorge. The river at this stretch consists of steep banks with vegetation. There is no changes
in monsoon flow impact as compared to the approved EIA.

Table §-5: Summary of Comparative Impact in the Approved E!A and S-EIA

. SN | Physical Environment | Approved EIA versus S-EIA 1
| Watershed and Drainage Conditions )
' Construction | No change
| | Change (Potential reservoir rim failure sites identified through
Operation | further investigations which increases the probability of slope
failure.
"2 | Topography, Land Take and Landuse
. Change (Five disposal sites of area 41.01ha have been identified |
Construction ) : e = . . |
in relatively close proximity (within 6-7km) to the project sites)
Operation No change
3 | Climate Meteorology and Air quality
Construction | No change
Operation | No change
4 | River Hydrology and Morphology
Construction No Change
Operation No Change
5 | Geology and Soil
Construction No change
Operation No change
6 | Seismicity
Construction i No change N
Operation . INochange o g
7. | Water Quality 4| S o _ |
Construction | No.change !

| Change (evaluated sediment flushing water quality and fikely '
potential impacts)

5-8 NEA-ESSD

e



Tanahu Hydropower Project Impact Assessment

I SN | Physicai Environment " Approved EIA versus S-EIA
Construction No change
Operation No change

i Due to decrease in discharge of Seti down the dam location,

; probability of flow of Madi river directed towards the village
opposite to the confluence of Seti and Madt is very high. This will
result in land erosion and river bank cutting.

9. | Downstream Impact

5.2 Biological Environment

The implementation of the project will affect the baseline terrestrial and aquatic ecosystems in
the project impact area in a number of ways, which are both adverse and positive. Since, the
project is designed as a storage type, the main biclogical impact will be due to the clearance
of vegetation from the reservoir submergence zone. There is no significant changes in impact
on the biological environment except for some changes in the number of trees to be felled
down as compared with the approved EIA report. The potential impacts during project
construction and operation phases of the proposed project on biological resources of the
project area are as follows:

5.2.1 Vegetation/Forest Resource

5.2.1.1 Construction Phase

Loss of natural vegetation due to site clearance from the 422 .8%ha forest land (construction
sites and reservoir submergence zone) is the major impact due to the implementation of
project. Impacts on natural vegetation and forests include:

L.oss of vegetation due to site clearance
Increased demand for fuelwood and timber
Encroachment on national and community forests
Loss of protected species

{a) Loss of Vegetation Due to Site Clearance:

{1) Censtruction Phase

The Tanahu hydropower project affects 422.88ha of forest land in Tanahu district. Out of this,
353.89ha shall be acquired for reservoir area (FSL of 415+10m), 68.7ha for project facilities
and 0.3ha for muck disposal sites. As per the tree numbering carried out, a total of 22,453
trees will be cleared up from 25 community forests in the reservoir area and project facilities
sites during the project implementation. In addition to this 67,735 pole size trees from
cummunity forest and 2,655 trees from private forest shall be felled in the reservoir area and
project facilities sites. Therefore a total of 92843 trees need to be felled from the reservoir area
and project facilities sites including private trees. Table 5-6 shows the total number trees
estimated to be felled down during the project construction. Similarly, the community forest
wise details of the forest loss in the reservoir area and project facilities sites is given in the

following Table 5-7.
Table 5-6: Total Estimated Number of Tree Loss

S-EIA F’eporf

o=

S.N Project Features Community Forest Private Land Total
Tree (No) Pole size (No) | trees/ S
1 | Reservoir Area 21,522 65,577, a7 89,542
2 | Project Facility 931 2158 2. 3_,301
Total 22,453 67,73 655‘1 92,843"
* This is based on tree counting report of the reservégsar ¢ fépllitieg’sﬁ;
= s Pt ——
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Table 5-7: Community Forest-wise Loss of Trees in Reservoir Area and project facilities sites

S.N | Name of CF Address Total No. Total No. Area of CF | Remarks
of Trees of Pole size | (Ha)
tree
1 | Posh-Barahi Jamune-1 1657 5334 75.05 | Reservoir area
2 | Posheli Jamune-1 1081 2616 48.75 | Reservoir area
3 | Barchyang Jamune-2 4259 6978 160 | Reservoir area
4 | Jangtuyang Jamune-3 2142 1422 104.32 | Reservoir area
5 | Umachowk Jamune-5 731 1116 94.5 | Reservoir area
6 | Siddhabatasan | Jamune-6,7 1573 9438 25.24 | Reservoir area
7 | Bhirpani Jamune-8 1980 2718 124.5 | Reservoir area
8 | Jinkot Chhang-1 1277 6264 41 | Reservoir area
9 | Choketar Chhang-1 577 1958 56 | Reservoir area
10 | Dada Chhang-1 77 462 45.56 | Reservoir area
11 | Bhotchuli Chhang-1 22 132 70 | Reservoir area
12 | Phulbari Chhang-1 1910 11460 112 | Reservoir area
13 | Sangu Pokhare | Chhang-1 133 798 20.3 | Reservoir area
14 | Banchere Dada | Chhang-1 12 72 18.78 | Reservoir area
15 | Aahale Kotdurbar-1 251 960 124 | Reservoir area
16 | Chandi Bhayer | Kotdurbar-2 1539 3798 440.1 | Reservoir area
17 | Jure Pahad Kotdurbar-7 25 108 24.9 | Reservoir area
18 | Chulidada Kotdurbar-7 507 1698 12.62 | Reservoir area
19 | Bajar Thumki Kotdurbar-7 312 1278 62 | Reservoir area
20 | Chanakhredada | Rising 436 2454 115.41 | Reservoir area
Ranipokhari-7
21 | Ghumaune Rising 678 3654 9.4 | Reservoir area
Ranipokhari-9
22 | Chandi Devi Chhang-2 343 819 64.13 | Reservoir area
23 | Manung Byas-7 470 1659 184.17 | Project
facilities sites
24 | Beltar KahuShivapuri- 99 107 7.3 | Project
Bachyanggauda | 1 facilities sites
25 | Salbas KahuShivapuri- 362 392 65.5 | Project
1 facilities sites
22,453 67,735 2,105.53 | Total no of
Total tree loss from
CF is 90188
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The approved EIA estimates a total of 161,967 trees to be felled down by the project. Out of
this about 122,704 trees are to be cleared from the inundation area and 39,263 from the project
facility sites. In the inundation area, the approved ElA estimates about 30,618 trees from
community forests, 89,643 from national forest and 2,443 from private forest to be felled down.
Whereas the Supplementary EIA shows that a total of 22,453 trees and 67735 pole size tree
to be felled down from 25 community forests from the reservoir area and project facilities sites
based on the tree numbering in the reservoir area and project facilities sites, keeping other
trees from other types of forest constant.

Table 5-8: Comparison of Species wise loss of trees as per Approved EIA and S-EIA

No of trees to be cleared Difference
Local {DBH>10cm) ( Acma’}‘:_
S.N. | Name of Scientific Name A ed As per Actual T
Species PRrov {Tree Census) S- PP
ElA EIA ElA)
1 Sal Shorea robusta 10,910 316 10,594
2 Khayer Acacia catechu 4,882 3154 1,728
3 Saj Terminalia alata 2,841 1331 1,510
4 Chilaune Schima wallichi 1,598 123 1,475
5 Khirro Sapium insigne 1,598 2054 456
6 Sindure Mallotus philippensis 1,420 3305 1,885
, Pterospermum
7 Singane TR AT 1,243 210 1,033
8 Simal Bombax ceiba 1,154 344 810
9 Padke Albizia lucidior 1,154 1909 755
10 Bot dhayero | Lagerstroemia parviflora 976 1347 3N
11 Karma Adina cordifolia 888 33 855
12 Siris Albiza lebbeck 888 285 603
13 Bel Aegle marmelos 533 191 342
14 Katus Castonopsis indica 355 41 314
15 Jamun Syzygiurn cumini 89 69 20
16 Dabdabe Garuga pinnata B9 263 174
17 Others 0 7478 7.478
Total 30,618 22,453 8165
Table 5-8: Loss of Trees Volume of CF
| S.N Name of CF Volume of Wood | Volume of Total volume {cu |
{cu .ft) Fuelwood (cu .ft) | .ft)
! 1 | Posh-Barahi 18284.75 177935 | 36078.25
" 2| Posheli = 5508.96 | 112853 | 16794.26
|3 Barchyang 3372993 | 4082221 7455214
! 4 ljangtuyang 15063 .4 23565.76 38629.16
5[ Umachowk 13028.34 9624.34 22652.68
| 6 | Siddhabatasan 17470.9 17509.95 | 3498085
H | :
7 | Bhirpani 28791.7 227075 | 5%
8 Jinkot j 7146287 11228.05%
S5-EIA Report 5.11
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g | Choketar 3271.99 2382.75 5654.74
10 | Dada 860.1 555.99 1420.09
11 | Bhotchuli 397.08 21.52 418.6
12 | Phulbari 9713.93 777831 17492.24
13 | Sangu Pokhare 1425 664.48 2089.48
14 | Banchere Dada 300.5 61.56 362.06
15 | Aahale 3403.3 4459.81 7863.11
16 | Chandi Bhayer 8811.13 20505.9 29317.03
17 | lure Pahad 64.57 149.03 213.6
18 | Chulidada 5724.64 5814.66 11539.3
19 | Bajar Thumki 4642.41 4006.09 8648.5
20 | Chanakhredada 4035 3571.82 7606.82
21 | Ghumaune 5447.1 4007.96 9455.06
22 | Chandi Devi 38914 1788.19 5679.59
23 | Manung 7801.92 8135 15936.52
24 | Beltar Bachyanggauda 583.53 610 1193.53
25 | Salbas 1006.19 4040 5046.19
Total 207,886 223,094 430,980

About 220 t/ha of biomass of forest is estimated in the project area. Economic value of loss of
trees is estimated as NRs. 338,600,946.

{2) Operation Phase

(b) increased Demand for Fueiwood and Timber

The inflow of people from surrounding areas and construction workers in the project area for
jobs will increase. The construction workers, their dependents and people who provide goods
and services to these new migrants will undoubtedly have an impact on the forests of the
surrounding area. So impact will be moderate in magnitude, site specific and for short duration.

{c) Possible Encroachment on the National Forest

During the site clearance period the petty contractor, the local people from surrounding areas
may involve in the encroachment of the National Forest outside of the submergence zone.
The possibility of encroachment of Community Forests is low due to the continuous movement
of the "Heralo” in the forest area. Such impacts are considered to be moderate in magnitude,
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(d) Exploitation of Non-timber Forest Products

During the construction period, human resources affiliated directly or indirectly in the
construction of the project may be involved in the collection and selling of non-timber forest
products like medicinal plants. These species are not only common to the project site but are
equally found in similar climatic regions in other parts of the country. So these impacts are
considered as direct impact, site specific and for short duration.

(e) Impact on Rare, Endangered and Threatened Plant Species

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

5.2.1.2 Operation Phase

(a) Encroachment of Forest

During the operation phase, the buffer zone that lies between the forest land and reservoir
level may provide easy access to the local people for the encroachment of forests and its
products. It will provide opportunities for earning by selling of timber and non-timber products.
This impact will be moderate in magnitude, local and for a long duration.

{b) Conservation Status of Plants

Although 11 species (mentioned in EIA) included in the conservation lists of IUCN, CITES and
Government of Nepal were found in the study area, it is actually not very rich in terms of
biodiversity. The flora in the project area is already disturbed and impacted by human activities
such as farming, cutting of trees, hunting and trapping, collection of various forest products,
etc. Only residual populations of plants colonize near the human habitation zone and reservoir
area. No permanent core colony of endangered and rare plant species is found in this area.
The loss of these species in the local, regional and national scale is minimal and the project
will have moderate impacts which will be of lesser significance.

5.2.2 Wildlife
The impacts predicted on the local fauna during construction and operation phases of the THP
are as follows:

5.2.2.1 Construction Phase

a) Loss of Habitat %
Loss of habitat is considered a direct long-term impact to wildlife of
construction of the dam, intake, powerhouse and reservoir and oth
requires site clearance which will disturb the wildlife habitat. A total of 27 ’
reported from the Project area by direct and indirect survey methods will lose their natural
habitats. Fauna reported from the area are widely distributed in the forest of the upper hills
and the area occupied by the project in comparisaon to the total available forest habitat is less
and likely to be considered as low impacts. The behavior of animals will change due to the
loss of their natural habitats and other disturbance associatea with constructive actmtxe.s,.So
'}

these impacis are low in magnitude, site specific and for long duration e
TR l ,ﬂ
= : i
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(b) Construction Disturbances

Construction disturbances resulting from biasting, drilling, vehicle movement and other related
activities would interrupt normal movement, feeding and other activities of mammals. Night
blasting, electric lights in an around the work site and the presence of humans wilf also affect
wild animals grazing around the area. The clearing, excavation, grading and filling activities
will affect less mobile, frequently smaller species such as frogs, lizards and small mammals
(rats). Water poliution from project activities {muck disposal, washing of concrete batching
plant, solid waste and accidental spill of oil and lubricants) may also affect the local wild fauna
and water birds. This is shori-term, localized and of low impacts and will be reduced as
construction work at each site is completed.

{c) Hunting and Poaching by the Labor Force

Possible hunting and poaching by the labor force may also consider a short-term localized
impact. The local hunters and the workforce might be attracted to hunt birds and other wild
animals. The possibilities of hunting and trapping by workers during the construction period
will have some adverse impacts on the local wild fauna. However such pressure on wildlife
will be site specific and decrease as the work tends to be completed. This impact is considered
as low, site specific and for short duration,

5.2.2.2 Operation Phase

The normal movement of fauna from one river bank to another will be completely blocked by
the reservoir formation. Some wild animals may change their natural behaviour, although most
of the fauna reported from the area are predator visitors and confined to the uphill-forested
areas. So the magnitude of the impact due to project operation is considered as high, site
specific and for long duration.

5.2.3 Fish and Aquatic Life

The construction and operation of the THP is likely to have some impacts on the local fish
resources. Submergence of 7.26 km? riverine habitats, loss of habitat, blockage of fish
migration and dewatering of approximately 2.0 km river section are the impacts likely to appear
due to implementation of the project. The other possible impacts are reduced flow from the
Madi-Seti confluence to further downstream, changes in water quality, and possible increase
in river sedimentation etc.

5.2.3.1 Construction Phase

a) Habitat Destruction and loss of Spawning Ground

The construction disturbances such as removal of river boulder, temporary diversion of the
river for dam construction, water pollution and possible increase in fishing activities are
considered as adverse impacts of the project during the construction phase. The Seti River is
characterized by large number of boulders, pebbles and gravels especially in the downstream
of the dam.

The boulders occupy large pool areas acting as fish shelters whereas pebbles and gravels
deposited in the river provide potential spawning habitats. The excess removal of boulders
from a particular place will affect the fish habitat, upstream migration (migration with the help
of adhegngdisc as in Schizothorax sp) and provide easy place for exploitation of fishes.
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5.2.3.2 Operation Phase

a) Impact on Fish

The transition from riverine to lacustrine conditions would probably have profound effects on
the aquatic conditions and fauna of the area. Due to the formation of the reservoir the river
flow velocity along the reservoir stretch will be substantially reduced. All rapids and stretches
of broken water (run and riffle} and spawning and rearing areas will be submerged accordingly
Rapid colonization of fish species preferring standing water environments often takes place
soon after a reservoir has been created.

Fish species such as Copper mahseer, mahseer, minor carps {Labeo sp.) and Punlius sp will
grow well in the reservoir area. There will be abundant growth of aquatic vegetation which,
contribute direct food to most of fish species such as Labeo sp. and Chagunius chagunio.
Carnivorous fish species will breed fast and dominate the ecosystern due to the prolific growth
of aquatic and terrestrial insects stranded on the slow moving water surface of the reservoir,
The other species likely to be adapted in reservoir type habitat are Channa sp and Barilius sp.
The snow trout species which occupy a very low distributional range and composition in the
project area will further be decreased or eliminated by the formation of the reservoir. This
species will be adapted to live in cool precipitous upper section of the Seti reservoir. The
population of migratory catfish such as (Bagarius bagarius) and Jalkapoor (Clupisoma garua)
will also probably be eliminated from the reservoir area.

b) Fish Migration

A barrier effect is expected on long distance and mid-range migrant species due to the
construction of the dam about 140 m high above the riverbed. The presence of long distance
migrant species such as Sahar, Gounch, Jalkapoor and Eel are reported from the Seti River
especially in the high water phase. The banks of the Seti River near Bandarkuna and Sisneri
are the likely spawning sites in the upstream area. The construction of the dam will eliminate
access to some upstream spawning areas for migratory fishes. The migratory species which
occupy a long migration range for spawning, rearing and feeding in the upstream of the Seii
River will be significantly affected by the construction of the dam. The construction of the dam
will pose significant impacts with regard to the migration of migratory species of the Seti River.
Mahseer, Eel, Gounch and Jalkapoor are of prime concern. The overall magnitude of the
impact is considered high, long term and localized because as mentioned fish diversity and
density is high in the Bhimad area. The construction of the dam will pose significant impacts
to river migration of fishes.

c) Resident Species
it is expected that the resident fish species in the affected parts of the river will be influenced
during all the life stages. All fish populations will decrease according to the reduction of water
discharge and change of water quality. The species and populations of fish living in the
dewatered section will be affected most. This includes the following species Garra golyla,
Noemacheilus bevani, N. rupicola, Glyptothorax sp., Barilius bendelisis, and B. barana. The
pool areas will provide a suitable rearing ground for the resident and midrange migrant
species. Some small size fish like Banlius may survive in pool areas.

d} Mid-range Migrant Species 3 Y
Mid-range migratory fish, living their adult life in the central or lower parts of the #ti andihe Ry

in upper parts, will be affected mainly by the reduced area for spawning and gro
impact will be considered particularly high during March -April when the pop

—— e ——— —_ —
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breed. However, the adult stages will also be affected in 1.5 km streich according to discharge
reduction. Any change in water quality will also affect the spawning and nursery ground more
severely than the adult residence area. This includes the snow trout species Schitothorax
plagiostomus S. progastus, Neolissocheilus hexagononepis and Labeo dero. The adult fish
requires more water as a result of low flows and they could move out of the area (1.5 Km) into
deeper water. In the worst case scenario there could be a species change to catfish, rock carp
and loaches which are adaptable to low flow conditions.

e) Long Distance Migrant Species

Long distance migratory fish can be defined as fish living in the downstream part of the Seti
and or Narayani River and move into the upper reaches for spawning. The upsiream spawning
migrations mostly take place between May to July. The likely reduction in flow during spawning
and migration will have significant impacts on long distance migratory fishes. The young fry
living in spawning areas or nearby downstream will experience lower discharge and different
water quality compared to pre-diversion years. Production of fry of these fish species will be
reduced due to the reduction of discharge in addition to impacts affects caused by the modified
water quality. This will concern fish species like Tor putitora, T. for, Anguilla bengalensis,
Bagarius bagarius and Clupisoma garua.

f) Loss of Micro-organism

Dewatering below the powerhouse for approximately 18 hours a day for a stretch of 1.5 km
will have a serious impact on the micro-flora and aquatic invertebrates. A total of 5 species of
fish, 14 species of phytoplanktons, 4 species of zooplanktons and 10 species of aquatic
insects may be lost in this section. Fish food in the Seti River is plentiful. The reduced flow
would result in lower flow velocities, increase in water temperature and shifts in zooplankton,
aguatic and riparian vegetation. The overall aquatic production in a moderate or fast flowing
river takes place on the river bottom. In addition, input from the terrestrial surrounding along
the river like leaves, insects, grass, and other organic particles often play an important part to
increase the productivity of the river. Generally speaking, a permanent reduction of water flow
in a river will reduce the area of river bottom for aquatic production.

The following table shows the summary of the changes in impact with respect to the approved
EIA report.

Table 5-10: Summary of Comparative Impact in the Approved EIA and S-ElA

SN Biological Environment Approved EIA versus S-EIA g
| 1| Vegetation/Forest Resources | o "
I Increase in no. of affected community forests from 9to 25 in
. the reservoir area and project facilities sites. Decrease in the
Construction . . ; e
no. of trees of CF in the reservoir area and project facilities
sites by 8165 as per the tree counting report.
 Operation No change
2 | wildiife -
| Construction 7 T'Nochange =
| Operation e | INO.Change lue. . ket Bakel | ool
3 | Fish and Aquatic Resources
' Construction No change .
Operation - ~ |Nochange _
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5.3 Socio-economic and Cultural Environment

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

+ Relocation of the people;

o Increased pressure on community resources for water, forest, and agriculiure land,;

» Potential health, sanitation concerns and increase in disease vectors associated with
the pollution from construction operations, work camps and from the deterioration of
water quality;

» Potential for an increase in illegat activities resulting from the increased population and
access such as illegal fishing, hunting, felling of trees,

s External pressure on social/religious traditional ways of living in the communities; and

s Overburdening of the existing social infrastructure (e.g. heath services and schools)
due to the influx of the construction and operations work force.

58.3.1 Loss of Land and Property

53.1.1 Effect on Land for Cultivation

Project will acquire 170.09ha cuitivated land for the construction of different components which
is 15.9% of the total required land.

Table 5-11: Cuitivated Area along the Reservoir Site and other Project Facilities

! Reservoir . " ProjectFacility [ . _ ]
i Type of Lanclefi_- i FSL415+10m Risk Zone Sites Grand Total
| Cultivated areas (ha) 108.89 6.51 54.69 170.09 |

5.3.1.2 Effect on Agricultural Products

The majority of the local people in the project affected area are engaged in agriculture, the
construction of project will have adverse impact on livelihood of the local people. Annual
production loss from the agricultural areas occupied by the project is presented in Table 5-12.
A total of 688.79MT agriculture products will be lost due to project construction.

Table 5-12: Annual Production Loss of the Agricultural Land

Production losses in metric ton (1000 kg)
Loss Type Reservoir Risk Project Facility | Grand Percent
FSL415+10m Zones Sites Total

Paddy 205.8 12.3 83.23 301.33 | 43.75
Irrigated Wheat 24.83 1.48 10.99 37.3 542
land Maize 4312 2.58 17.63 63.33 9.19

Early paddy 52.66 3.15 21.54 77.35 11.23

Maize 108.89 6.51 37.82 153.22 | 22.24
Upland Millet 20.91 1.25 6.88 29.04 | 4.22

Pulses 19.6 117 6.45 2722 3.95

Grand Total 475.81 28.44 184.544h » 688.79 | 100.00

5.3.2 Affected Structure Owners of the Project L _
The EIA identifited the private structures and its ownership, thea 0! the project needs

the permanent acquisition of 313 private structures ownec}%?n

change in the number of persons and affected structures tham L it the EIA report.
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» Residential Structure Affected Owners
The entire owners of the affected structures are not residing in these structures. As 86
families are displaced due to the construction of the proposed project, the impact is high
in magnitude, local in extent and of long term duration.

» Residential Structure Affected Owners without Legal Holdings
Thirty HHs will be losing their residential buildings but these HHs have no entitlements on
these properties.

5.3.3 Socioeconomic Impact during Construction Phase

5.3.3.1 Access and Infrastructure

Reservoir inundation will affect community infrastructure, including suspension bridges, motor
able roads, foot trail, sources of drinking water, cremation sites. In EIA, it has been mentioned
that six suspension bridges would be affected by the project, later during the field survey of
supplementary EIA, one more suspension bridge at Dablyang which connects Rising
Ranipokhari and Chhang-2, and one twin located at dam site of the project, also affected due
to inundation. The approved EIA shows the impact on 6 suspension bridge whereas 1
additional bridge {connecting Chhang and Majhkat) wilt also be affected by the project.

Table 5-13: Affected Infrastructures and Community Structures in the Project Area

S.N. | Infrastructure | No. | Length (m)
Infrastructures
1 Motorable road el |72 300
2 Suspension bridge 7 740
3 Ropeway 1
| 4 Foot trail 20 31945
5 Electricity distribution line | 2 2100
8 Irrigation Canals 1
Community Structures
7 Thati (Resting Place} 6
8 Temples 2
g Cremation Sites 9

6.3.3.2 Health, Water Supply and Sanitation

The construction activities and the likely increase in popuiation of the area during the
construction phase may give increased pressure to the existing water supply system and bring
about the shortages of drinking water. This may also generate conflicts and dissatisfaction
between the local and new users. Furthermore, the influx of a large number of workers during
the construction will potentially deteriorate the existing sanitation conditions. The lack of proper
sanitary measures and increase in water pollution and solid waste can bring about epidemics
such as typhoid, cholera, and diarrhea. Other communicable diseases ftke STD and HIV
cannot be ruled out when a large number of people flock and live in a limited area at the
construction sites. This impact is high in magnitude, local in extent and of long term.

5.3.3.3 Occupational Hazards and Safety
Work related injuries and vehicle accidents are likely impacts expected during the construction
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5.3.3.4 Vuinerable Groups

The experiences in other project areas have shown that women and children are vulnerable
groups. Girl trafficking, and sexual and labor exploitation can happen during the construction
phase. Although child labor is prohibited as per Nepal's law, children are engaged in stone
quarries and other menial jobs. Besides women, children and elderly people can be regarded
as one of the vulnerable groups, who may be in more danger of accidental risks and health
hazards. In some cases, it will be more difficult for the elderly people to be relocated away
from the current ptaces to new places since they have had a strong and long relationship with
the community and an attachment for their own structures and community itself. This impact
is high in magnitude, local in extent and of fong term

5.3.3.5 Inflow of Large number of Workers

The influx of a number of workers including construction laborers into the project area will bring
about a number of impacts to the local communities and the environment. As previously
mentioned, it is likely to give significant stress to the local water supply system and existing
public facilities. Deterioration of sanitary conditions and environment will also occur. There will
also be a potential risk of the spreading of the communicable diseases such as typhoid,
cholera, and diarrhea if the appropriate measures for sanitation will not be taken. Furthermore,
the inflow of a number of male workers might increase sexual activities, and consequently lead
to the possibilities of transmilted diseases such as STD and HIV AIDS. In addition, the
possibilities of trafficking and sexual exploitation of women or children cannot be ruled out.
Since it is assumed that the construction workers will come from different places and different
ethnic and caste groups to work in the limited area for a long time, there will also be
possibilites of social conflicts and disruptions between these workers and the local
communities and the workers and project management. This impact is high in magnitude, local
in extent and for long term.

5.3.3.6 Effects on the Livelihood of Fishermen

There are no full time fishermen in the Seti and Madi rivers now. The Bote community (ferry
rider community) used to be engaged in ferry operations across the Seti and Madi Rivers and
practice fishing as their main livelihood. After the replacement of boats with the construction
of suspension bridges, the traditional ferry operations came to a halt. They are now engaged
in agro-ecanomic activities and only occasionally fishing during their free time. Other ethnic
groups such as Magars, Gurungs and Kumals are also engaged in par-fime fishing.
Accordingly, it cannot be said that the project will directly and seriously affect specific
fishermen groups or fishermen communities. However, it can be assumed that the water
diversion of the Seti River will bring about some effects on the fishery resources in the project
area, and may influence their fishing activities to some extent. This impact is high in
magnitude, local in extent and of long term.

§.3.4 Beneficial Impacts
5.3.4.1 Beneficial impacts during the Construction Phase
The implementation of this project will lead to economic development opporiif

region. The main areas of benefit during the construction period wili be: * o % {
s Opening the area to market forces and {rading of goods to some ext@nt.
Job opportunities to the local pecple ‘kf’?
¥ F‘a?_‘-
®
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As most of the outside construction related populatuon will depend on cash to meet their day
to day requirements and housing expenses, there will be some opportunity for the locals as
well as outsiders to exploit the market for essential commodities and hotels.

Overall the region is expected to enjoy economic benefits from the implementation of project:
+ Rural Electrification;
« Employment Opportunities, and
» Flow of Goods and Services.

These impacts are generally expected to be positive, moderate in magnitude, regional and
both short and long term in nature.

5.3.6 Socio-Economic and Cultural Impact during the Operation Phase

5.3.5.1 Downstream Effect

There may be accidental risks to the lives of people and cattle, particularly in the downstream
areas due to surge of water in the Seti River twice a day during the peak power demand
periods. The sudden release of water and the fluctuation in the flow downstream of the
powerhouse will also affect white water rafting tour operators who have recently been opened
and carried out in the Seti River up to Deughat which is close to Narayanghat. On the other
hand, it will be less likely that there are serious downstream effects on the agricultural activities
in the areas since the local people in downstream areas do not use water from the Seti River
for irrigation but from small streams. This impact is moderate in magnitude, local in extent and
long term in duration.

e Safety Issue

Regarding the downstream safety issue, it has not been examined in detail from an
environmental viewpoint at this stage of the project since topographic surveys and hydraulics
of the downstream river course have not been conducted. Operation of irrigation schemes in
the immediate area of the tailrace has not been seen from preliminary examination by using
the topographic map at 1:25,000 scale and field reconnaissance survey. This may be because
the immediate downstream area consists of a deep gorge. Therefore, a siren system will be
proposed to be installed in the section between the dam site and the tailrace. The siren system
will be installed, at least at 2 sites in the vicinity of the confluence of the Madi river. The sound
of the siren reaches an area within 500 m radius from the siren. In the further stage of the
project, topographic survey in the downstream river course and detailed hydraulic examination
such as increased speed of the downstream water level in water discharge for power
generation will be conducted. This impact is moderate in magnitude, local in extent and long
term in duration.

« Impact on White Water Rafting

Regarding the potential impact to white water rafting, two types of impacts are considered;
(1) During the non-power generation period, rafting activity would be disturbed in downstream
river course since the fall on the water level and flow speed at certain sections of river course
may occur due to regulation of water discharge from the dam. (2} During the power generation
perlod danger on rafting activity in the river and camp site for rafting tour at river reservation
Jogniver Slde area) would be considered due to |mrned|ate increase of downstream water level

1 peratson period. However, since downstream conditions and present rafting activities
noyl in detail as well as its safety issue, type and degree of the impact for rafting
“not clearly be identified in the study. In addition, the possibility to implement the
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rafting activity in non-power generation period should be examined and discussed between
NEA and rafting operators in the later stage of the project. The impact is moderate in
magnitude, local in extent and long term in duration.

« Withdrawal of Economic Activities

The first and foremost impact during the operational phase is the withdrawal of economic
activities which flourished during the construction phase since most of the construction related
workforce will leave the project areas. However, it is likely that seme economic activities will
continue or be further promoted in these areas because of the relatively good accessibility to
urban areas such as Damauli and Bhimad Bazaar. Considering this, the impact of the
withdrawal of economic activities during the operational phase can be assumed to be
moderate in magnitude, regional in extent and for short duration.

Table 5-14: Comparative Socio-economic and Cultural Impacts of Approved EIA and S-EIA

8. N. Description EIA [ S-EIA Remarks
1 | No. Affected Households
e Land 838 960 Due to addition of
¢ Structures 110 110 muck disposal site
2 Land acquisition
» Reservoir 108.89 108.89 | Due to addition of
¢ Risk Zone 6.51 6.51 | muck disposal site
» Project Facilities 35.82 54.69
Totat 151.22 170.09
3 | No. of Structure 313 313 | No change
4 ! CropLoss 660.78 MT 688.79 MT Due to addition of
muck disposal site
5 | Infrastructures (No.) T
¢ Motorable road 2 2
» Suspension bridge | 6 7 Increase in no. of
e Foot trail ' 20 20 suspension bridge
» Electricity distribution line 2 2
« Irrigation Canals _ L 1 |
¢ Ropeway {tuin) ' 1 :
6 | Community Structures
¢ Thati (Resting Place) 5 6
e Temples 1 2 Z
» Cremation Site 1 9 |
7 | Schools 1 [ 1 | No change
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6 ALTERNATIVE ANALYSIS

General

During the feasibility design process, several alternatives were examined for all project
components. These alternatives were assessed on operational, economic, engineering and
environmental aspects and are discussed in this section. Three best projects were selected
from the inventory prepared, for the feasibility study through Coarse and Fine Screening and
Ranking procedures. During the selection process, technical, financial and environmental
criteria were considered. There are no changes in the alternatives studies as compared to the
approved EIA report. The studies included in the approved EIA report have been described in
following sub headings.

6.1 Alternatives Study

The following were the topics where alternatives were considered:

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

Location of Construction Camps and

No Project Options

* ¢+ & »

Layout study and Comparative Full Supply Level (FSL) study were two Kinds of alternative
studies as described in the approved EIA report. The alternative studies were looked at from
various aspects such as economic, financial, technical, and environmental and social aspects.
The following sub-sections present the concerns, comparisons and conclusions for each major
issue.

6.1.1  Siting and Design of Major Project Structures

6.1.1.1 Different reservoir level

This section summarizes the results of the comparison of resettlement impacts under different
reservoir FSL scenarios between 375 and 435 m. As shown in Table 6.1 the overall
resettlement effects will dramatically increase if the FSL changes from 415 to 425 m. The FSL
above 425 m including the 10 m vertical height as risk zones will result in increased land
acquisition such as 265 ha for cultivated land and 1160 metric ton loss of agricultural
production, and an increment in the relocation of 160 people.

Table 6-1: Resettlement Effects with Different Reservoir FSL

Réservoir FSL 435 425 | 415 | 405 | 395 | 385 | 375
+ riser zone 10m +10m* | +10m | +10m | +10m | +10m | + 10m | + 10m
Cultivated Land (ha) 499.92 | 265.55 | 151.22 { 111.69 | 94.05 | 79.78 | 71.1
Built up Area (ha) 393 | 2545 | 17 | 1205] 074 | 0355 | 0.38
FS! Land (ha) 61571 | 543.06 | 480.09 | 4245 | 375.31 | 325.79 | 282.81 |
Agricultural Production | 1) 4 | 1160.35 | 660.77 | 488.04 | 410.96 | 348.61 | 310.68

- 9
- Affected Private 920 515 313 250 217 215 210

f i
S-ElA Report 6-1 NEA-ESSD
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Number of Affected Community
Structure

Number of Affected Private
Land Owners

Number of Affected Structure

32 15 7 5 4 4 4

1943 1276 838 734 647 589 584

335 189 110 88 79 77 73
Owners
Number of Residential Structure
Owners =Relocate 274 160 86 65 63 58 59

The more the resetttement impacts increase, the more social and environmental costs for
mitigation will result. The comparison of resettlement and relocation costs is presented in
Table 6.2. It is apparent that the compensation costs for private lands, structures and loss of
agriculture production will increase to a large extent with the FSL above 425 m.

Table 6-2: Resettiement Cost with Different Reservoir FSL

Particuiar Million Mrs.
Réservoir FSL 435 | 425 | 415 | 405 | 395 | 385 | 376
+ risk zone 10m +10m* | +10m | +10m | +10m | +10m | +10m | + 10m
Cost Estimation for the Private | opc o | 1505 15| 990,51 | 801,83 | 712.82 | 640.82 | 598.15 |

Land (cultivated and built up )
| Cost Estimation for the Structure | 210.38 | 77.05 | 33.97 | 23.88 | 22.81 | 20.78 | 2044
Cost Estimation for Agriculture o T
Production Equivalent to ane year | 2.16 1.17 0.65 0.49 0.42 0.35 0.31 I
| production |
Other Rehabilitation
| Compensation to Relocate
Transportation  Allowance to
affected Structure owners other
than the affected residential
structure owners

Monitoring for 10 years 1.80 1.80 1.80 1.80 1.80 1.80 1.80
i Grand Total 1 3077.4 | 1750.6 | 1081.4 | 866.4 | 775.5 | 700.0 } 656.9

10566 | 6743 | 4495 | 3791 | 3724 | 3589 | 35.89 |

1.67 0.97 0.56 0.50 0.36 0.40 0.32

6.1.1.2 Design Capacity Optimization

FSL Options

Increment of the FSL even only by 10m would mean a considerable increase in resettlement
and risk to major settlements like Bhimad Bazar, Rising Patan and Jaruwapani. However, by
lowering the FSL by 10 m, the storage volume would decrease significantly but there would
be significant reduction in tand acquisition and displaced families.

Turbine QOptions
The output from both turbines is 71 BMW each with an effective head of 121.55m and specmc

Moreover, the increased capacity does not have further impact on existing enviro
reservoir area and other project facilities except muck disposal areas are sameg
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6.1.1.3 Dam type

Due to the narrow gorge two alternatives of dam types —RCC, concrete gravity and arch dam
were considered during the project feasibility level study. Although the Arch dam was found to
be possible, it would be rather risky in the Himalayan geology and would require a separate
spillway arrangement that would entail additional costs.

Dolomite is the predominant rock type in the both the abutments of the dam although the
dolomite is sound rock, at present it reacts with water forming small caves or karstic
topographical conditions in the future. The karstic condition makes the rock mass weak in
strength and a high seepage zone as well. Therefore, the abutments consisting of dolomite
rock will not have the required strength to hold the arch dam foundation. Several small caves
are still visible on both river banks at the surface. Due to the adverse geological condition for
the construction of the arch dam, a concrete gravity dam has been preferred.

Beside this due to the narrow valley, a spillway on the top of the arch dam is not possible. A
separate spillway on the left bank has to be proposed to safely discharge the PMF. The
tapographical condition of the spillway, approach channel and chute consists of steep slopes
and need significant rock excavation and possess high risks during construction. The space
is very limited in the dam site area and the disposal of excavated material will be a problem.
In addition, there is a risk of slope stability. Hence, based on these factors, the concrete gravity
dam is preferred and has been adopted for the Upper Seti Storage Hydroelectric Project.

6.1.2 Power House Options
Four alternatives for the powerhouse were studied during the feasibility study:
« Underground powerhouse with 927 m long headrace tunnel,

«  Shaft option;
« Toe option; and
s«  Surface option.

For the toe option, the intake and waterway are embodied in the dam and the powerhouse is
located at the left downstream side of the dam. This option was discarded due to poor geology
and to increase the head and capacity of the project.

The underground powerhouse with 1162m long headrace tunnel option was selected as the
best option due to good geological conditions and less impacts on the environment. Compared
to other options less forests and less agricuitural land will be affected by this option.

Likewise, the shaft alternative was not preferred due to the relatively high cost of the
waterways and only a modest increase in energy generation

The surface alternative was not selected due steep topography, unavailability of space
creating a problem in disposing excavated materials.

6.1.3 Construction Camp Sites
The size of the construction work force for the THP is estimated to range up to 2500 workers
mears. The estimate of the area needed to support the population is 10 ha. The actual
$Rork force will vary depending upon the contractors and type of construction

?&%W! ; 6-3 NEA-ESSD
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Different layouts of the project facilities, specially the construction facilities, based on the GIS
Map have been examined at site. The layout of the construction facilities were determined
considering the following aspects to minimize the impacts on the communities of Beni Patan
and Shivapur, which included:
- Locating the access road route under the Byas- Shivapur footbridge rather than
through the village, with assaciated benefits of traffic separation;
- Shifting the spoil bank to the river side to reduce the affected area;
Locating the permanent NEA camp at the southern end of the flat area and closer
to the power station — it is not recommended to build a bridge across the Seti River
at this location; and
Shifting the main access road to uphill from the present road so that Project traffic
is separated from schools and shops along the existing road in Beni Patan.

6.1.4 Timing and Phasing of Project Construction

The factors that come into play in the construction phase are numerous. They include
optimization of the work schedules to provide the best utilization of labor and construction
equipment; the necessary sequencing of civil construction activities; completion of diversion
works during the dry season, and recognition of the limitations imposed on construction
activities by heavy monsoons and river flows. In total 3 seasons are required to build the
structures in the river. Other factors include consideration of the optimal timing for building of
road access, river crossings, scheduling diversion activities in the river, clearing of lands for
construction sites and camps, and head pond clearance.

There are some possibilities to schedule works that take place in more environmentally
sensitive areas in periods where impacts will be lessened, and to maximize use of the local
labor force. For example, there are some considerations for scheduling activities to avoid the
most adverse impacts at sensitive ecological periods such as fish migration periods, wildlife
breeding seasons; and in the social context, minimizing disturbance at critical times for farm
activities (planting and harvesting) where local labor would want to return to their farmlands.
Construction material or spill releases into the river would have to be controlled in dry seasons
where the flow is reduced and the dispersion is low.

6.1.5 No project Options

Nepal possesses immense hydropower potential which has yet not be realized. However, the
present situation is that Nepal has developed only approximately 890 MW of hydropower. The
construction of the run-of-river type of projects will generate surplus power in the wet season
while there is a deficit during the dry season. Therefore, the need for storage type of projects
has been felt to fulfill the country's peak load demands.

At present, the Kulekhani hydroelectric project is the only storage scheme available for
meeting the peak demand of electricity in the country. The rest of the schemes is all run- of-
river type. Therefore, the THP will be able to fulfill the country’s peak dempgmdsand reliable
power supply to the country. Without the project, there will be deficit E"'"" e Wil lead to
frequent load shedding especially in the dry season. In such a case, Berpd ngration

S powr
would lead to higher cost of generation apart frem emission of noxio

-

The optimization study including different alternative analysis ha%@an%dﬁ,dﬂ%g

detail design to determine the optimum capacity of the project reamdt
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7 MITIGATION AND ENHANCEMENT MEASURES

The following mitigation measures have been proposed to minimize the possible negative
impacts identified during the study. The measures outlined at this time are intended to mitigate
the potential adverse impacts of the project and enhance the positive impacts, which invoive
changes to the baseline conditions.

7.1 Physical Environment

The main impacts associated with the reservoir type of project will be firstly those related to
land take. The major land take will be for the reservoir. The breakdown of the total land takes
of 1034 ha for the different project facilities were summarized in Table 5-1 in Chapter 5 of the
report. The minimization of land take where feasible, will be the primary mitigation measure.

The second category of physical impacts includes a range of potential, site specific or localized
adverse effects, such as the potentia! for construction induced rockfall and landslides due to
the fluctuation in the water level up to 27.8m in the dry season and due to construction blasting,
drilling, vibration and slope cutting operations; alteration of localized drainage and storm runoff
patterns, unplanned release of construction spoils in the river, and localized noise and air
pollution. Stabilization of slopes using bioengineering works etc., controlled drainage system,
construction and waste management are some of the measures required. Other concerns
include the use and disposal of construction wastes and proper location and management of
borrow pits.

7.1.1 Watershed and Drainage Conditions

The watershed management will include afforestation programs to limit slope erosion and
sedimentation in the reservoir and constructing of check dams in tributaries, which will be
transporting sediment into the reservoir.

7.1.1.1 Construction Phase
Approved EIA includes:
¢ Ground disturbances will be minimized
» Protection works such as retaining walls (revetment walls and gabion walls} will be
constructed in critical areas near habitations especially in areas like Bhimad Bazaar,
Rising Patan and Jaruwapani where slope failures are expected
« Compaction will be done on the dumped spoils and a slope of 1V: 2H will be provided.
e Wherever possible, bioengineering works will be undertaken in dumped areas, and all
disturbed areas will be backfilled, covered with topsoil and fully re-vegetated.
« Top soil will be saved and stockpiled for reuse during re-vegetation especially in the
area proposed downstream of the tailrace outlet.
« Catch drains to collect and sub-surface drains to divert surface water to stabilize gullies
in areas prone to slides.
« Bioengineering with combination of civil structures will be considered for slope
stabilization works required along the fragile stretch.
pBio-engineering works and re-vegetation will be implemented.
Wl mitigation in S-EIA includes:
‘_; dl?m wifl be provided for diverted natural drain during the construction of road as

viggvork of the project.
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7.1.1.2 Operation Phase
Approved EIA includes.

+ [tis likely that the reservoir FSL of 415m and at higher elevation would aggravate the
local landslides present throughout the upper reservoir area during the operation
phase. It is proposed that the following actions will be undertaken:

e« \Watershed enhancement measures like afforestation programs, construction of
check dams will be implemented

* Proper inspection of the shoreline erosion will be carried out.

» Protection embankment works with concrete blocks cover will be constructed in the
vicinity of Bhimad Bazaar.

+ Land acquisition program and stabilization of erosion prone in the risk zone area from
Full Supply Level to 10-m high above will be implemented.

« Selective planting of ground cover and trees at the base of areas susceptible to
erosion in tributary stream leading into the Seti River wil! be done.

» Land acquisition program and stabilization of erosion prone areaswith suitable tree
species in the vicinity of the Wantang Khola, the Pedhi Khola and Tutuwa will be
done.

There is no additional mitigation on walershed and drainage condition during operation
phase.

7.1.2 Land Take and Land use
7.1.2.1 Construction Phase
The following mitigation measures have to be implemented in approved EIA report to reduce
the impact on the land use:
» Permanent land take and natural slope disturbances will be minimized.
» Excavated materials will be properly dumped and disposed.
» Proper management and location of the project facilities, camps etc. Camps will be
relocated in lower value cultivation land.
+ Reclaim land use and maintain the existing land slopes specially along the access
road.
» Bio-engineering along with civil structures to prevent erosion and landslides will be
adopted.
* Issues of quarry site and crosser plant will be addressed through approved previous
EIA and as per the GoN laws and regulations and norms and standards,
There is no further mitigation measures will be requiredto reducethe impact on the land use
during construction phase as the reservoir area and others project facilities except disposal
areas are same.
7.1.2.2 Operation Phase
Mitigation measure is not recommended.

7.1.3 Air Quality

the project area.

7.1.3.1 Construction Phase

Following mitigation measures are recormmended in approved EIA:
» Spraying of road surfaces with water will be done to minimize the generation of dust.
+ Mantenance of all vehicles and construction machinery will be done

S-ElA Report 720 NEA-ESSD
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« Construction vehicles complying with GoN emission standards will be used.
» Mufiters to all vehicles will be provided.
» Batching plants, crushing plants and the diesel generators will be provided with

controlled stacks.
» Respirators to the {aborers working close to the construction sites will be provided.

There is no additional mitigation measures will be required to reduce the impact on the air
guality during construction phase.

7.1.3.2 Operation Phase
No mitigation is proposed for the operation phase since the magnitude of impact will be low.

7.1.4 Noise and Vibrations
To minimize the impacts of noise and vibrations, the following measures have been proposed
in approved EIA report:

7.1.4.1 Construction Phase
Following mitigation measures are recommended in approved ElA:
* Workforce camps will be located at least 500m from the construction sites to protect
the people from noise pollution.
» Regular maintenance of all equipment as per manufacturers’ specifications will be
done
+ Earmuffs or plugs to the laborers will be provided as per the requirement.
= Blasting operations will be conducted using limited detonators and in small lots.
+ Compensation will be given to house owners if structural damages occur as a direct
result of project construction.
» The construction work will be limited {o daytime as far as possibie.

There is no additional mitigation to reduce the impact of the noise and vibrations during
construction phase.

7.1.4.2 Operation Phase
No mitigation required during this phase.

7.1.5 Microclimate
7.1.5.1 Construction Phase
No mitigation required during this phase.

7.1.5.2 Operation Phase
No mitigation possibly required.

7.1.6 Downstream impacts

7.1.6.1 Construction Phase

No special ‘mitigation measures will be provided for the downstream impacts during the
construction.
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7.1.6.2 Operation Phase

The approved EIA report describes that the long-term mean monthly flow for the driest month
of February at the intake site is 23.7m%sec. As per the Hydropower Development Policy, 10%
of this flow or the minimum required quantum as identified in the approved E!A (whichever is
higher) has to be released. During the non-peak hours in the dry season, compensation flow
equivalent to 10% of the minimum average flow of 2.4 m¥s will be released.

Awarning system should be installed at the riverbank after the powerhouse to warn the people
about peaking releases. The local residents should be educated about the functioning of the
system.
Table 7-1: Mitigation Costs for the Downstream Effects to Communities
Environmental Impact | Mitigation Measure Million NRs. {LS)
Siren network along the Seti downstream tailrace 3.5
Awareness training on the safety measures to .
downstream areas :
— i = = 35
Source: Approved EIA, 2009

Downstream impacts
to community activities

There is no additional mitigation to reduce the impact on downstream during operation phase
in SEIA.

7.1.7 Sedimentation and River Morphology
7.1.7.1 Construction Phase
To minimize the impacts on sedimentation and river morphology, the following measures are
in approved EIA report:
» Progressive rehabilitation of disturbed areas - as distinct parts of the project are
completed they will be progressively rehabilitated.
» Installment of sediment controls - progressive installation of sediment basins and traps
will be done.
» Control of run-off - installation of permanent and temporary drainage works early in the
construction program to collect and convey storm water will be done.
« Removal of topsoil from disturbed areas and stockpiles at identified suitable sites for
later re-vegetation.

7.1.7.2 Operation phase
To minimize the impacts on sedimentation and river morphology during operation phase, the
following mitigation measures have been proposed in the approved EIA report.

» Sediment control measures witl be regularly maintained to an operable state.

« A laboratory to measure sediments regutarly will be established near the project site.

7.1.8 Water Quality
7.1.8.1 Construction phase
To minimize the impacts on water quality during construction phase, the foljginy
measures have been proposed in the approved EIA report: :

* The waste generated from batching plants. truck wash down,gn

N diveried
to the settling tanks before disposal. A, Y |
= Berms will be made around the storage tanks to control spilla%%%und.
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e Spent oils will be collected and stored in suitable storage tanks and disposed through
incineration

» Taoilets and septic tanks in all camps will be provided (4 toilets per 100 workers).

« Garbage and solid wastes generated by the workforce will be dumped safely away
from water bodies.

¢ Construction and solid waste will be treated as per prevailing standards so that treated
wastes will be harmless before they are disposed.

There is no additional mitigation to reduce the impact on the water quality during construction
phase in S-EJIA.

7.1.8.2 Operation phase

The approved EIA describes that the quality of the water in the reservoir will change
significantly. Provision will be made to release the compensation flow from the top layer. The
oxygen content at the top layer will be more. As a result of water quality tests, the
concentration of the nutrient input from the upstream of the reservoir is high and there is a
high possibility of reservoir eutrophication in future. Reduction of nutrient input from the
upstream area is the most effective measures to decrease eutrophication. However,
implementation of such measures will be difficult from the viewpoint of the limitation of the
scope of project and related agencies. Thus, the measures for the eutrophication in the
reservoir are examined in this section. Though a further detailed investigation is required to
establish concrete measures the following alternatives are considered as conceivable
measures in the reservoir at this moment:

« |Instaliation of a fraction fence;

» Instaliation of a aerator;

= Installation of vegetated floating inland; and
e Input minerals

There is no additional mitigation measure included during operation phase in S-EiA.

7.1.9 Seismicity
7.1.9.1 Construction phase
No mitigation measures required

7.1.9.2 Operation phase

To ensure community safety, the Tanahu Hydropower Lid. has appointed Lahmeyer
International, Germany as a Project Supervision Contract consuitant to review the dam design,
structural safety, and seismic design to minimize risks and ensure public safety. Project is also
preparing to recruit an independent Panel of Experts {(PoE) who will be responsible for
evaluating dam safety (design of dam, structural safety and seismic design), and the PSC will
review the dam design, including the structural safety and seismic design before the
commencement of construction works.

A site specific Seismic Hazard Assessment (SHA), where the local conditions are considered,
has been carried out in the aftermath of April 2015 earthguake. As recommended by SHA
R c Maximum PGA of 0.39 g (SEE) due to a Seti fault near the site has been considered
detail design. The Maximum Credible Earthquake (MCE), also called the Safety
Eaghquake (SEE), is the earthquake event which produces ground motions which
s&ét: able to resist without any uncontrolled release of water from the reservoir
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occurring. The SEE is the governing earthquake ground motion for the safety assessment and
seismic design of the Main Dam and its safety-relevant components and appurtenant
structures, which all must remain functioning after the occurrence of an SEE. The return period
of the SEE was taken as 10,000 years as per ICOLD, 2010. As per ICOLD, the return period
of the SEE was taken as 10,000 years.

For catastrophic events, minimum safety factor of has been considered as per Japanese
Design Standards. In the event of a catastrophic total dam failure, people living close to the
Seti River near Damauli District will be able to take safe refuge on land above 330 masl.

In addition to this, stability analysis on the dam has been done following the stipulations of
“Structural Standards for River Administration Facilities®, Ministry of Land, Infrastructure,
Transport and Tourism of Japan {Japanese Structural Standards). Subsequently, 3D Analysis
of the Dam has been performed to verify the safety status of the dam under extreme loading
and compared the results with the international design standards like DIN, US Army COE etc.

7.1.10 Changes in Water Table
7.1.10.1 Construction phase
No mitigation measures required

7.1.10.2 Operation phase
No mitigation measures required

7.1.11 Spoil Handling and Disposal
7.1.11.1 Construction phase
To minimize the impacts of spoil handling and disposai during construction phase, the
following mitigation measures have been proposed in the approved EIA report:
» Spoil will be dumped at designated sites.
» Construction of a dry stone gabion structure will be done at the toe of the spoil bank.
+ The construction of a water collection system for the spoil banks to avoid free flow of
run-off from the mountain slope over the spoil material will be done.
» Proper grading of the spoil surface with adequate drainage provisions after the closure
of spoil disposal at the site will be done.
+ Afforestation and bioengineering of the spoil area will be done after proper grading
and drainage management.
There is no additional mitigation measure included during construction phase in S-EIA.

7.1.41.2 Operation phase
Spoil disposal sites wili be rehabilitated progressively using suitable bio-engineering measures
wherever feasible which is described in approved EIA report.

7.1.12 Downstream Impacts
The following mitigation measure has been proposed in S-EIA to minimize the impacts on
downstream of dam;

*  For the protection from erosion of land of Jhapurtar village near the conflugfitey

rivers
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7.2 Biological Environment

The biclogical environment of the project site will be directly affected through the removal of
vegetation, creation of a reservoir and changes to river hydrology and by the influx of large
construction workforce. However, an important consideration is that the lands to be directly
acquired for project structures do not represent a unique habitat. That means the habitat in
the project impact area is generally common to the other regions of Nepal. The following
mitigation measures are recommended to minimize the adverse impacts on the biological
environment that may arise during construction and operation phases of the Tanahu HEP
(Upper Seti Storage Hydroelectric Project).

7.2.1 Vegetation

7.2.1.1 Construction Phase

Compensatory Plantation

As a compensatory measure for the loss of trees due to the project, plantation in 1:25 ratio will

be carried out (as guided by (niftea grafiear T aTSATE w10 12T 99 8§39 T4 9 §E s
0wY). The compensatory plantation will be done for the loss of 90188 irees (pole and tree

sized} from community forests.

A total of 2,254,700 seedlings of different species of plants will be planted as compensatory.

Plantation shall be conducted in the land designated by the District Forest Offices of the
concerned district. The suitable site for the plantation will be finalized after discussion with
concerned Community Forest Users Group and District Forest Office, The proponent will
request to concern District Forest Office to locate the land for plantation at early stages of
project construction.

Other mitigation and enhancement measures for biological environment during construction
and operation phases are same as that of the approved EIA of the project.

7.2.2 Wildlife

Hunting and trapping will be strongly prohibited by incorporating an appropriate clause in the
Tender Documents (Contract Document) to ban hunting in the project area. The contractors
should be advised to place information and warning signs at each construction site regarding
the fauna. Furthermore, measures to control access to sensitive areas to avoid illegal hunting,
poaching, fishing or illegal felling of trees need to be considered.

a) Environmental Awareness for Conservation (EAC)

Environmental Awareness for Conservation (EAC) is suggested to minimize the adverse
impacts on local wild fauna. People need more awareness of the importance of fauna,
conservation requirements and indirect impacts due to deforestation such as landslides and
flooding. The prOJect will facilitate the implementation of an EAC program with the help of local
NGOs, CBOsz 'IUCN and other National organizations and possible partners for the program.

The labor force, of the Project will be made conscious of the intrinsic value of wildlife. Due
attentiogRigy provided to protect rare and endangered species of the Project area. Hunting
and t ’.'.'fﬁ:} ildlife Will be restricted to project areas and poaching will be banned.
Commi '..-ﬂf.m %mongoose, fox, jackal, squirrel and monkey will be protected by the

S ild be encouraged through wildiife protection program.

I g s
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Table 7-2: Mitigation Cost on Wildiife

Particulars Total Cost
{Million NRs)
Capture & Release of Wildlife including 2 Reptile Species (Green Pit Viper 05
{Trimeresurus graminus) and Garden Lizard (Calotes versicolor)) :

7.2.3 Aquatic and Fisheries

The following mitigation measures and enhancement programs are recommended to minimize
the adverse impacts on fish and aquatic life that may arise during construction and operation
phases of the THP.

7.2.3.1 Construction Phase

a) Muck Disposal Pian

Spoil materials will be disposed at the proposed spoil disposal sites. Larger materials will be
placed near the outside edge of the berm while finer phyliite materials will be placed in the
inner areas. During the dry season when baseline turbidity is low, the river will be protected
from any increase in suspended sediments. A detail muck disposal plan will be prepared
throughout the construction period, and the spoil disposal at the proposed sites will be
modified based on the monitoring results. Other options for spoil disposal sites as well as
alternative uses of muck should be explored.

b) Water Quality Protection Measures

Water quality protection measures will be applied during construction and operation phases.
The construction contractor will develop a waste management plan, which details the use,
storage and disposal of toxic, solid and sanitary wastes and materials. All batching plant
wastewater and truck wash-down will be diverted to a settling basin for treatment prior to
discharge. The storage sites will be enclosed by dikes and storage areas will be lined to
minimize potential surface and ground water pollution in the event of spills. Wastewater will
be treated before mixed into the natural stream/river water before treatment. Used oils and
lubricants will be collected regularly in drums/barrels or tanks to ensure safe disposal. Settling
basins will be used to collect slurry for settling heavy particles and other materials, which can
be recycled or incinerated

7.2.3.2 Operation Phase

a) Riparian Release

The methods available to assess the relative merits of the proposed riparian release are in
Stream Flow Incremental Methodology (IFIM Bovee 1982), the Tenant Method (1976), the
NGRP Method (Northern Great Plains Resource Program 1974) and the Wetted Perimeter
Method using outputs of HEC !l simulations. In order to predict the impact of regulated flow
hydrological methodology used by Montana or Tenant Method (Tenant 1976) used worldwide
has been used in this study with modification adopted in the Kali Gandaki A HEP (EIA study).
Flow conditions with different regulated flows are evaluated for different months.

The approved EIA indicated that with the release 2.4 m¥s of water the fifiGiigal ondjion of
the river stretch between the intakes to the Madi Seti confluencejwill B&h

and April and fair from February to March. The riverine condition Tk
to outstanding due to the availability of higher flows than reqwre%z ol
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The aquatic habitat in the month of October to December and May to June will severely be
degraded and aguatic life will survive only in pool sections of the Seti river.

b) Fish Trapping and Hauling Program

A fish trapping and trucking program is recommended in conjunction with the hatchery for the
THP. This program is well developed and refined in most dam projects in European countries.
The program is under implementation in the Kali Gandaki "A" Hydroelectric Project as a pilot
scheme. This is low cost locally available labor-intensive technology and can be easily
implemented in any dam project of Nepal. The program includes collection of migratory
species downstream and upstream of the dam during the migratory season and released into
the river to facilitate up and downstream migration. The fish trapping and hauling program will
be suitable mitigation measures for such types of fish species.

Fish trapping and hauling proposed in conjunction with Fish Hatchery for Tanahu Hydropower
Project. Trapping and hauling program is well developed and refined in most of the European
countries. It can be used for a variety of fish species and sizes. This is low cost locally available
labour intensive technology. It can easily be implemented in any dam project. This program
includes collection of migratory fish species below and above the dam during migratory season
and release in the river to facilitate up and down stream migration. This program will be helpful
to collect necessary brood stocks for proposed fish hatchery. Seti River provides suitable
habitat for diverse species and breeding technology for many species is not available in Nepal.
Therefore, trapping and hauling program will be a feasible mitigation measure for such fish
species. The positive aspects of this program is that the focal fishermen are traditionally
involve in fishing practice and by minor refinement of traditional fishing gear and short training
program can be easily implemented. Low cost, local employment opportunity, effectiveness
for all migratory and resident species are the other beneficial aspect of this program. However,
proper management and appropriate precaution to minimize the poaching and stress related
mortalities will be required.

In addition to trapping and hauling program, a multi species fish hatchery will be established
to breed migratory fish species particularly the IUCN red listed species such as Tor putitora
and other species with apparent declining population. The details of fish hatchery development
are discussed in the approved EIA (Sect 7.2.3.2 (€) and (f) and Appendix E).

Trapping and hauling and operation of fish hatchery will be complementary to each other.

¢) Trash Rack

There are a number of mitigation options practiced to minimize fish entrainment in the
powerhouse turbine. Some of the practiced options, though feasible from the technical point
of view are too costly such as vertical travelling screens, drum screens, inclined screens and
stationary screens, while some others are not technically feasible to be incorporated in the
selected intake design such as collector channel screening and flushing. Some other options
such as electrical fields, lights and acoustical systems are still in the testing phase and their
effectiveness to deter fishes is still not soundly based. Besides, the change in water's, physical
conditions (turbidity, .suspended solids) in the dry and wet season affects the efficiency of
electricabapd light'systems. (Bell 1990). The design engineer will visit and consuit the existing
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d) Enforcement of Aquatic Animal Protection Act

Fish aggregate in the intake and powerhouse will be susceptible to legal and illegal harvests.
The project management will develop some enforcement mechanism in association with the
local administration, local leaders and Fisheries Development Division, GoN and Nepal
Fisheries Society (NEFIS) to ban illegal fishing in the project area.

e) Fish Hatchery Development

The establishment of a fish hatchery is one of the most acceptable mitigation measures for
dam projects on the native fish fauna. Hatcheries generally play an important role in fish
conservation and reservoir fishery development in developing countries. In recent years their
efficiency has been increased with better knowledge of the biological and reproductive
requirements of fishes. In Nepal there are 3 commercial fish hatcheries namely Pokhara
Fisheries Research Center, Trishuli Fisheries Research Center and Fattepur Fisheries
Development Center. Recently a fish hatchery is under construction in the Kali Gandaki A
Hydroelectric Project undertaken by Nepal Electricity Authority, The Kali Gandaki A hatchery
aims to propagate Mahseer, Copper Mahseer, Snow trout and other indigenous species. A
similar hatchery will be developed for USSHEP.

f) Establishment of Hatchery

A hatchery generally plays an important role in fish conservation and reservoir fishery
development. The stocking of fry of indigenous long distance and mid-range migratory species
in the reservoir and upstream of the reservoir will replenish the natural population affected by
the project. The fish hatchery will also compensate the unavoidable loss in the Seti River and
its basin also.

The proposed hatchery will produce fish fry of migratory fish species as well as ather declining
fish species. Indigenous fishes will include mahseer (Tor tor and Tor putitora) copper mahseer
(Neolesocheilus hexagonolepis), snow trouts (Schizothoraichthys progastus, Schizothorax
richardsonii and Schizothorax plgiostornus), minor carps (Labeo dero and Labeo angara) and
other economicaily important species. The hatchery development also includes breeding and
rearing facilities of exctic carps to promote aqua culture in the area and for reservoir fisheries
development. The exotic species includes planktivores and herbivores carps such as silver
carp (Hypopthalmithys malitris), bighead carp (Arnstichthys nobilis) and grass carp
(Ctnopharyngodon idella). The proposed hatchery will be a small size raceway type structure
so that it could be run by lifting the water from the Seti River. A deep tube well will also be a
suitable option. The fry and fingerlings produced in the hatchery will be stocked in the reservoir
and upstream of the reservoir. The hatchery will produce 2.5 million fry annually

g) Strengthening of Kaligandaki ‘A’ Hatchery

This program is recommended as an alternate to a fish hatchery. it is proposed that the Kali
Gandaki. A hatchery would be expanded to cater for the fisheries mitigation measures as it
was originally proposed for such purposes. The capacity of Kali Gandaki ‘A’ Project’s fish
hatchery can be readily doubled and production of native fry and fingerlings negotiated with
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compensate for the impacts of the Project. It is proposed that proper and adequate provision
of a fish hatchery is the most viable method. However, the implementation of the fish hatchery
program needs the further detail study.

Initially on 3 locations the Seti river {downstream of Damauli), Phedi Khola (a reservoir
tributary) and Madi Khola (just upstream of the quarry site} were examined for the fish hatchery
facilities. The costs of a hatchery program for 5 years vary at these sites between NRs. 119.3
million and 129.8 million. From these resuits, the extension of the fish hatchery at Kaligandaki
A Project is proposed as an attractive alternative for the Project. The Pokhara Fisheries
Research Center at Pokhara can also be considered for the same purpose.

h} Open Water Stocking Program

The open water stocking program is recommended to explore the reservoir potential and to
minimize the impact on indigenous cold water fishes. The open water stocking in the reservoir
will be conducted to utilize the potential of the reservoir as well as to mitigate fish loss. Due to
thermal stratification in the reservoir different habitats will be available for an open water
stocking program where different species can be introduced. The estimated area for open
water stocking in the reservoir is 726ha.

i) Stocking in Upstream of Reservoir/ Riverine Condition

The open water stocking will be done to minimize the impact of the project on the native fauna.
The open water stocking will include the indigenous current loving fish. The estimated area
available in upstream of reservoir to Pokhara valley. Snow trout, copper mahseer and mahseer
are recommended for open water stocking program. The estimated number of fry for open
water stocking program is Rs. 1.9 million annually.

j) Cage fish Culture

The cage fish culture will replace the loss of fish catch in the Seti River. This is also helpful in
maintaining the fish population and protein consumption of the local people. According to
available information 10 to 20% of the reservoir potential will be used for cage fish culture.
About 5% of this reservoir potential is most viable keeping in mind the reservoir operation
specially the drawdown. In the first phase of cage fish culture development 1% of the total
area is proposed for cage fish culture.

Kulekhani is the only reservoir, which is utilized for fishery development. The experimental
results show that Indrasarobar reservoir is suitable for commercial fish culture and fish
production of 5 to 6kg/m® was promising in comparison to cage fish production in the Lake of
Pokhara (3- 4 kg/m?. Fisheries Development Center Markhu initiated commercial fish culture
from 2045 by involving the local people.

Although the cost for the hatchery development and research would essentially be a part of
the operation phase, the costs on this item will be disbursed at the start of the construction
works and preparation of hatchery facilities and supplying of fish fry will be ready for the dam
closure period.
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Tahble 7-3: Mitigation Costs for Fisheries

Unit Cost | Total Cost
S:N. a5 (NRs) | {Million NRs.)
Financial and Technical Assistance to Kali Gandaki A hatchery As  Per
1 for added production & facility development and research for Estimate 73.6
Upstream & Downstream Stocking in Seti River system
2 Annual release of purchased exotic carps to Seti reservoir 2ffishiry 1.9
3 NEA extension program for fisheries and mitigation to local Lump sum | 1.0
fishermen

Total Estimated Cost (Million NRs) | 76.5

7.2.4 Cost for Biological Environment
The total cost for biological environment is NRs. 475,292,500.

Table 7-4: Summary of Comparative Mitigation in Approved EIA and S-EIA

S.N. Description | Approved EIA | S-EIA Remarks
— | As per census, decrease in
: the no of trees of CFs in the
reservoir area and project
facilities sites ( sapling has
! No. of Trees to be felled | About 160,000 | AT (AT O T

1 ; {80188 compensatory iree
| (except private trees) (actual 159312} | . .

i plantation {sapling was

91383 in CFs in the
reservoir area and project
facilities sites, total no. with
I sapling is 181571)

2 Forest Area loss (ha) 422.59 422.89 lncreas_e ICIT :9 Clele el e
| muck disposal sites

3 | Compensatory plantation

T

As guided by 7fen gvafaaar |

. About 4 million W e o afed oA |
| f22 (actual 3082800) | 2224700 | o w3t wmmapy ey 00w |
!
4 287,868,000
Corppensatory (including private | 394,572,500 NRs280,000/ha replacement
Plantation Cost (NRs) forest) i costas per approved EIA
5 | Other Mitigation Cost (NRs) | . | e
Vegetation Clearing 3,720,000 3,720,000 No Change
Wildlife 500,000 500,000 No Change
Fisheries 76,500,000 _!r_ 76,500,000 No Change
6 | Total Mitigation Cost for | 558 588 099 | 475,292,500
Biclogical Environment |

7.3 Socio-economic and Cultural Environment
The following mitigation and enhancement measures have been propose

e bl e el g e
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7.3.1 Acquisition of Land and Property
7.3.1.1 Construction Phase
The construction of the THP reguires the permanent acquisition of 151.2ha of cultivated land
owned by 838 families and approximately 20ha of temporary land acquisition. Out of 838 HHs,
86 lose their residential houses due to the construction of the reservoir and project facilities
sites. The proponent will provide appropriate compensation to all of the PAFs at the prevailing
market price. Based on the discussions with the local people, observations at the site and from
the conclusions made by the environmental team, compensation wiil be provided using two
methods, namely:

s Cash Compensation; and

+ Land-for-Land and House-for-House Compensation.
The proponent will provide appropriate compensation to all of the PAFs at the prevailing
market price. The summary of existing cost for socio-economic and cultural environment is
presented in following table.

Table 7-5: Summary of Mitigation Cost for Socio-economic and Cultural Environment

S.N. | Description Cost {million NRs)
1 Land acquisition (170.09ha) 1208.61

2 Structure 33.972

3 Agriculture production 1.721

4 Other rehabilitation compensation to relocatee 44.95

5 Transportation allowance to affected structure owners 0.56

other than the affected residential structure owners
6 Monitoring for 10 years 1.80
Total 1291.373

Resettlement pian of seriously project affected families {SPAFs) has been shown in appendix E

7.3.2 Other Mitigation Measures

» The following mitigation measures will be applied during this period to compensate the
affected HHs and loss of arable land:

» A thorough examination of individual household conditions will be done before determining
the compensation amount for permanent land take;

» |ssues of compensation will be addressed through the GoN laws and regulations which
enforces the Compensation Fixation Committee (CFC) to make fair determination of
compensation requirements for loss of land, property and other more temporary
disturbance to crops, livestock and community areas;

+ Fair and timely compensation will be given for loss or damage caused by project aclivities.
Compensation will be provided, in accordance with the Land Acquisition Act, 2034,

« The main mitigation measures concerning the temporary take of land wilt be developed by
the project standard rent agreement forms, which will identify the rent based on the
productivity and which will be adjusted annually in line with local price variations;

=" Rental compensation will be provided for those HHs who lose their houses for at least
1year period. In addition to this, land registration cost and other administrative cost
associated in buying new land for the construction of their new houses will also be

T ; e e NELESSD
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« The project management will mediate potential conflicts concerning loss or damage
caused by the project activities;

* Activities to increase the yield and production in surrounding farmlands will be
implemented as an enhancement program;

» Each of the HHs whose land will be acquired temporarily will be provided with adequate
compensation for the temporary loss of yield Furthermore, they will be given first
preference for jobs during the project construction period;

» After the completion of the project, the leased land will be restored and returned to the
respective landowner

» Fair and timely compensation for loss or damage of standing crops, fruits and other trees
will be provided. Compensation will be provided as per the decision made by the CFC.

+ The HHs without entitlement will be provided with vocational training, additional
assistance cost for structure and cash compensation.

7.3.2.1 Operation Phase
No mitigation measures are required during this phase.

7.3.3 Affected Infrastructure

The project proponent will construct infrastructures and community structures at the
appropriate location in coordination with the local users and local governmental bodies such
as the District Development Committee (DDC) and Distribution Consumers Service (DCS) of
Nepal Electricity Authority, etc before the construction of the project.

7.3.3.1 Water Supply, Sanitation and Health

Due to the construction activities, the existing water supply system may be damaged and
sources of supply may be disturbed. In addition, due to the influx of approximately 2500
workers in this small settlement area, the pressure on the existing water supply, health and
sanitation system will increase. Thus, to mitigate these problems, a systematic and adequate
water supply system will be developed in co-ordination with the local community. While
doing s0, community participation will be sought. A joint program on health and sanitation
will be launched in association with the existing NGOs and INGO and other local
communities during the construction phase. In addition, health posts will be strengthened in
association with the District Public Health Office. Prior to this, certain medical facilities will be
provided by the project health centers.

Construction Phase
Implement community health and sanitation programmes and campaigns as follows:
= A separate water supply system will be provided in the construction camps. gy
« Improvement and assistance will be given to the existing local health care faci _-f_-':_ : A,
» Family planning education programmes will be provided. ;
+ Health check-up for workers and documentation of health status will%

done Py, ‘m‘q
» Health care facilities at the camps with sufficient labor and medicines to%ﬁgm
[4

control of an epidemic outoreak will be provided i '.,-';‘W
= Awareness programmes against giri trafficking and STDs will be given. & T
» Free condoms to workforce and iocal villagers will be provided. :

S-EIA Report T - NEA-ESSD
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7.3.3.2 Additional Suspension Bridge

Construction Phase

Suspension bridge will be constructed in appropriate location with consultation of local
people .It has no recorded adverse impact, therefore not proposed mitigation program.

7.3.4 Safety and Occupational Health
Approved EIA suggested following mitigation measures for construction and operation
phase.

7.3.4.1 Construction Phase
« Warning systems in the blasting sites, and key project sites in case of unprecedented
hazards will be provided.
+ QOccupational health program and clinical health services will be implemented
« Fencing of high-risk construction sites and provision of signboards to prevent
accidents will be done.
« The entrance without permission into hazardous areas will be prohibited.
« First aid kits at each of the working sites will be provided.
» Fire-fighting gear at vulnerable areas and training to the involved workers on fire-
fighting will be provided.
7.3.4.2 Operation Phase
Warning systems in the downstream area during water level fluctuations during the operation
period of the project will be provided,

7.3.5 Vulnerable Groups

7.3.5.1 Construction Phase

Women will benefit from the project activities and get equal opportunities for jobs in the
project. Therefore, special steps while implementing mitigation measures will be taken:

« Employment for women from the project affected areas will be encouraged.

o It will be ensured that the employment regulations do not conflict with the Nepalese
jaws and international regulations and conventions signed by Nepal.

« |t will be ensured that salaries, job facilities, incentives to women are at same level as
men.

« Awareness and information campaigns for encouraging women's participation in
project regarding recruitment procedures, level of wages and type of work will be
carried out.

» Supervision and action will be taken against any increase in girl trafficking in the
area.

» |t will be ensured that no children under the age of 16 are employed in the project.

» Child Concern Program in the affected area will be supported.

+ Men from occupational castes identified during the baseline study will receive priority
for employment.

7.3.5:2 Operation Phase
No mitigation measures are required durng this phase.

_ | Workers
The foll ‘«'ulh- igMion measures are recommended to mitigate during construction and

operatioMiieEp angfoved EIA
%ﬁm -a'(d!
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7.3.6.1 Construction Phase

» The following mitigation measures are proposed at this phase:

» Provision for recreational and cultural events for workers, TVs, Radios, etc. will be
done.

» Special instruction to workers will be given to act in a responsible manner during and
after working hours, respecting the rights, properties and practices of the local people.

s Prohibition will be made on all workers to live outside the construction camps.

» Prohibition will be made on the use of alcohol and gambling in the project worksites,
camps and nearby villages.

« Prohibition on the movement of labourers in the villages after 7 PM will be made.

» Provision of adequate security (police patrolling} in the construction affected areas and
settlements will be made.

7.3.6.2 Operation Phase
+ Trainings to maximize the skills of the local people to hold permanent jobs with the
project will be initiated to minimize the tensions between the permanent staff and local
communities. Priority will be given to women and members of the directly affected HHs.

7.3.7 Enhancement Measures

THP will provide the local communities and the region itself with numerous opportunities for
socio-economic development. Direct and indirect job creation may be considered the primary
benefit, there are nevertheless a range of apportunities which will open to government, private
sector and the Jocal communities to both build upon, and enhance positive impacts of the
project. However, to promote equity and justice during the utilization of benefits, the following
will be considered.

* Rural Electrification

The project area of THP including 220kV transmission line is still not electrified or partially
electrified in some places. The rural electrification is a priority development demand of the
communities living in the surrounding VOCs of the THP development area. Project intends
to electrify the nearby villages which will be affected by the project. The THL for and on
behalf of NEA at various consultation meetings and public hearing meetings have made
a commitment with the local communities of the surrounding areas for the rural
electrification as a part of the community development plan. Apart from this the
hydropower policy of the GON stipulates rural electrification of the hydropower project
development area as one of the policies of the hydropower development. People living in
17 VDCs (Arunodaya, Baidi, Chimkeshwori, Chichipe, Deurali, Dharampani, Gajarkot,
Ghiring Sundhara, Majhkot, Rising Rani Pokhari, Kahun Shivapur, Kihu, Kotdurbar, Kotz,
Sabung Bhagwatipur and Bhirkot) will be benefited by the program.

» Funds and technicat support will be provided for capacity building of the affected VDCs,

DDCs and community-based organizations

matters of jobs, market opportunities, and licenses for small scale industrieg.
» Rural electrification will te prioritized on the basis of proximity to the project_?%p

S-EIA Report 7-16
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« Formulation and implementation of transparent rules and regulations will be done to
expedite an equitable intra-district distribution of royalties VDCs most affected by the
hydroelectric project will receive a fair share of the benefits from the project.

« There will be accountability on the part of the national government, the DDC and the
VDCs regarding the expenditure of royalties. Regular auditing and monitoring of
impacts of royalties on growth, social equity and environmental justice will be done.

Table 7-6: Cost Summary for SAP

il

S.N. | Proposed Social Programs Million NRs,
1 Replacement of Affected infrastructures by the Reservoir 90.5"
2 Community's initiative Support Program 52.13
3 Skili Enhancement and Employment Program 10.14
4 Agricultural Development Program 27.51
Community/Public Health and Education Enhancement Program
. S 9.66
5 at the Project Construction siles
Community/Pubiic Health and Education Enhancement Program 6.27
at the Reservoir affected VDCs i
6 Women Development Program 13.03
7 Watershed Management Program 12.31
B8 Rural Electrification Program 19.55
' i Total | 241.10

Nole: * Total cost for including one additional bridge.
The comparative cost for socio-economic and Cultural environment is presented in Table 7-7.

Tahle 7-7: Comparative Existing and Approved EIA Cost

Mitlgat!o,:tn ;SE:rl;asncement Mitigation & Enhancement Measures Remarks
Cost Final Additional Total
Approved EIA {million | Configuratio |Cost (million| (million
NRs) n NRs.} NRs.)
A. Mitigation Measures
Land acquisition 999.51 Land 2091 1208.61
{151.22 ha) acquisition
{170.08ha)
Structure (313) 33.972 Structure No Change | 33.972
and 86 will be displaced (313) and 86
will be
displaced
Agriculture Production 0.647 Agriculture 1.074 1.721 Existing cost is
{660.78 MT) production calculated as
(688.79 MT) average Price
NRs.
25,000/MT
Other Rehabilitation 44 95 No Change 44 95
Compensation to Relocate
Transportation Allowance to | 0.56 | 0.56
affected structure owners
other than affected .. ' NoLhenoe
residential structure owners | -
{ Monitoring for 10 years 1.80 No Change 1.80
i Infrastructure and Comimunity
Structures (Project will relocate with co- No change
ordination of DCC, VDC, local users)
EASyb Total A 11081.4 1291.373

"ﬁé}mn 7-17 NEA-ESSD
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Mitigation & Enhancement

Mitigation & Enhancement Measures

Measures Remarks
Cost Final Additional Total
Approved EIA (million | Configuratio [Cost (milliony (million
NRs) n NRs.) NRs.)
B. Enhancement
Replacement of Affected | 85.5
infrastructures (Motorable
road, suspension bridge,
ropeway, foot trail, Changed by 5 million NRs. 0.5
electricity distribution line
and irrigation canals)
by the Reservoir
Community's Initiative | 52.13
Support P?ggram No Change 52.13
Skill  Enhancement and | 10.14
Employment Program WINEENE W)
Q?‘;l;rt:::ral Development | 27.51 No Change 27 51
Community/Public Health 9.66
and Education,
enhancement Program at No Change 9.66
the Project Construction
sites
Community/Public Health 6.27
and Education
Enhancement Program at No Change 6.27
the reservoir affected
VDCs
\;\;‘g;zr:n Development 13.03 No Change 13.03
\li\:i;er;s;ed Management 12.31 No Change 12.31
Rural Electrification Program| 19.55 No Change 19.65
Support for relocation of 4.5 Changed by 4.5 million 45
cremation sites (total no. 9) NRs. :
Support for upgrading 20
religious sites .
Sub-total B | 236.1 247.6
Grand Total | 1317.5 1538.973

Table 7-8: Comparison Matrix for Environmental Protection (mitigation and Enhancement)

] S. | Environmental | Approved EIA S-EIA ( Million
i N Protection {Million NRs) NRs)
1 Physical 3.8 38
2 | Biological 368.588 475,292
3 | Socio-economic
& Cultural s
Total 1689.888
S-EIA Report 7-18 NEA-ESSD
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8 ENVIRONMENT MANAGEMENT PLAN

There is no change in the Environmental Management Plan (EMP) outlined in the approved
EIA except a small addition on the grievance redress mechanism. According to the approved
EIA, the cost for EMP monitoring is 53.51 million NRS and Environmental Auditing is 51.38
million NRS which are addressed in Chapter 9, Section 9.2.4.1 and 9.3 of approved EI|A report
respectively.

8.1 Grievance Redress Mechanism

Approved EIA did not include a process to handie complaints and grievances on social and
environmental issues. Hence, a grievance redress mechanism is included in this
Supplementary EIA, as part of the required producers during implementation. A grievance
redress mechanism (GRM) will be established to receive and facilitate the resolution of
affected people’s concerns, complaints, and grievances on social and to address their
concerns. The GRM will have three levels, with time bound schedules to function.

8.1.1 First Level of GRM

The Public Information Centre {PIC) at the VDC level will be the first intervention to address
the grievance. Many grievances can be resolved by providing correct and complete
information. The PIC will have full-time staff with full authority to listen and to provide
information to AP.

8.1.2 Second level of GRM

Should the grievance remain unsolved, the PIC officer will forward the complaint to the
Safeguards Unit at THP. The person filling the grievance will be notified by the officer that
his/her grievance was forwarded to the safeguards unit. Grievances will be resolved through
ongoing interaction with the affected persons, with THL answering queries and resolving
grievances regarding various issues such as social and livelihood impacts and environmental
issues such as social and livelihood impacts and environmental issues. NGOs and Safeguards
Unit of THP will undertake corrective measures at the field level for social and livelihood issues
within seven days, and environmental safeguards staff will do likewise as required.

8.1.3 Third Level of GRM

Should the grievance remain unsolved, the issue will be referred to the Grievance Redressal
Committee (GRC). The GRC will be headed by Project Director and shall consists of members
of the concerned VDCs/municipality, affected persons, NGOs and local area committee. The
affected persons can present his/her concernsfissues to the GRC. The GRC will meet as
necessary when there are grievances to be addressed. The GRC will suggest corrective
measures at the field level and assign clear responsibilities for implementing its decision within
15 days.

i, e 55 6
digar .
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9  PUBLIC CONSULTATION AND INFORMATION
DISCLOSURE

As key stakeholders in development, the citizens have right to know and to be involved in
information exchange and decision-making that affects their lives, resources and properties
from implementation of a deveiopment project. This citizen right is protected by the Right to
information Act, 2064 BS (2007), Right to Information Rules, 2065 BS (2009) and
Environmental Protection Regulation 2054 BS (1937). Public consultation and information
disclosure from the beginning is also important to reduce misunderstandings and successful
implementation of a project. It is a process of both information giving and listening issues and
concerns of public for planning and successful implementation of a hydropower project with
full support of the stakeholders. Therefore, the project has given high emphasis to public
consultation and information disclosure throughout the S-EIA process.

9.1 Consultation and Participation

During the consultations, the participants were requested to express their views,
concerns/issues regarding the project as weil as they were informed regarding the project and
its activities. Information such as project purpose, project type, impact area, likely impacts and
potential opportunities due to project implementation were provided fo the people during the
consultation. During the field visits, emphasis was placed on consultation with affected
communities and people living in adjoining areas, to inform them about the proposed project
and give them an opportunity to express their views. The participants of tihe consultations were
project-affected families, farmers, businessman, jobholders, wage labors and students of the
project affected VDCs. Altogether 88 participants of the project area had participated in the
PRA. Of the participants 70.44% were male and 29.56% were female. The name list of the
participants is given in Appendix B.

Table 9-1: Public Consultation Conducted in Project Area

B i No. of Participants
vDC Location Date Male | Female| Totai l
Majhkot-8 Majhkot 2073-1-13 10 3 13
Jamune-6 Ravichandra Primary Schoaol | 2073-1-15 4 4 8
Kotdarbar-8 Gothadi 2073-1-16 5 2 7
Bhimad-1 Bhimadbazar 2073-1-17 9 1 10
Rishing Ranipokhan-9 | Rishi Patan 2073-1-18 10 3 13
Kahun Shivapur Beltar 2073119 | 8 - | 8
“Chhang " | Chhangpatan 2073120 . 2 | 6 B
i Byas Municipality Benipatan 2073-1-21 |_ T e 2
B Total | 62 | 26 88 |

Source: Field survey, 2016

9.2 Key Issues/Concerns raised in Public Consultation/Meetings

All the local people of the project area have positive attitude regarding the project They
suggested quick construction of the THP realizing the need of hydropower de!w %Ent for
regular supply of electricity and local development. During the community consuffbtlon veral
issues and concerns were raised by the people. The major |ssueslconcacns\%{:e\ jfed to

employment, livelihood support, local development, transparency in projéi‘t“?_g ies and
[

environment protection. %
. o e
g
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The other issues are adequate compensation, implementation of mitigation and enhancement
measures and community participation in the project activities. The concernsfissues of local
people have been incorporated in relevant sections of the S-EIA. The issue of share is not
covered in this study since it is beyond the scope of S-EIA. The key issues/concern raised by
the local people during community consultations is summarized in Table 9-2

Table 9-2: Summary of Key issues/Concerns of Local People
Details of issues/concerns
Employment to local people as per their skill |
Majhkot | Skill development training |
1 | IG activities for women {veg. production, goat, livestock, coffee,) |
|

2

S.N. | VDC

i Support for market management

| Rural electrification should be carried out.

! T Employment to local people as per their skil |

Program based on Fishery and Tourism should be carried out |

Suppport on Local development !

Siddhabatasan CF will lose large number of tress so new technique should I
|

2 | Jamune

be carried out for conservation of CF.
Existing road should be upgraded
Rural electrification should be carried out.
i Support for local development. |
3 | Kotdarbar Affected infrastructure should be relocated. : i
Skill development training and employment should be provided for local | |
people
Project should be constructed with no impact on Bhimad bazar | ]
Bhimad bazar should be load shedding free area. [
Good compensation for land and assets .
Protect/conserve cuttural and religious places 1
Rishing Relocation of affected infrastructure and support for local development ; L
Ranipokhari Provide skill development training and employment to local people as per |
their skill i ]
Support for enhancement for tourism activities i
Level of road is higher than the settlements so the impact should be
minimized ;
; | Likely impact of soil erosion is expected in the confluence of Seti and Madi J
| 6 Kahun Shivapur | river, due to diverting Seti river.
, Provide skill development training and employment to local people as per
! ' their skil ]
Support for Local development
Good Compensation for land and structures.
Employment to local people as per their skill 1
Support for IG activities J
Support for skill development training to women
Construction activities should be carried out with the coordination of local i

Bhimad

H

7 Chhang Patan

people.
i Byas i
8 =4l Municipalit Transparency on project activities
| pality Support for Parashar Ashram and cremation site.
Protect/conserve cultural and religious places (temple/ monastery) ]

Source: Field survey, 2016
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9.3 Public Hearing

During the S-EIA report preparation, Public Hearing in the project affected area is mandatory.
The objective of this rule is to assure full public invoivement through the selicitation of opinions
and suggestions concerning the contents of the EIA Report. The interim constitution of Nepal
also guarantees citizen of right to information of public interest. Environment Protection Act,
1997 and Environment Protection Rules, 1997 further elaborate right of stakeholders to
participate in S-EIA process.

9.3.1 introduction

The public hearing program for the S-EIA of THP was organized in the project site at Kahun
Shivapur VDC -1, Jhhaputar village of Tanahu district on Shrawan 17, 2073 (August 3, 2016).
The program was chaired by Mr. Kush Bahadur Thapa, Chairman of School Management
Committee. Chief District Office Mr. Dipak Subedi, representative from MoPE, MoEn, DoED,
DDC, District Forest Office and NEA-ESSD participated in the program. Other participants
included the representatives from political parties, local youth clubs and journalist of local
media. Besides, local communities and the members from affected families participated in the
program.

9.3.2 Objectives of the Program
The objectives of the program are:
+ Toinform the local people, line agencies, NGOs and other stakeholder on the technical
and environmental aspects of Project.
» To update the local people about the present status and on-going activities of the
Project.
* Toreceive information about public concerns and views.
» Torevise the S-EIA report based on the concerns of local people.

9.3.3 Approach and Methodology
Following methodologies were used to conduct the Public Hearing program;

a) Preparation of Brochure

A brochure with relevant information about the S-ElA findings of the proposed project was
prepared in Nepali Language and distributed to the participants of the public hearing program.
The brochure contained the relevant information about the background of the project, its
technical salient features and brief environmental description. The environmental description
includes brief baseline condition of the project area, potential beneficial and adverse impacts,
proposed mitigation measures, environmental management plan as well as environmental
monitoring and auditing of the project.

b) Publication of Notice
A notice regarding the program was published in district level newspapers and broadcasted
from local FM (Appendix C-1).

c) Request Letter to Line Agencies g -
Request letters were sent to the concerned government line agencies for their p u% 3. T
the program. The date, venue and the time of the program was also menhone&?h e

These letters were sent to the concerned government agencies and minist )
MoPE, MoEn, DoED, affected VDCs, DDCs and CFUGs. . =

-
— e e e
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d) Arrangement of Program

Jhaputar of Kahun Shivapur VDC was selected as the site/venue for public hearing program
to ease the people to participate from the project affected areas. One team was deployed with
the coordination of ESSD, to the site for necessary arrangement for the program.

e) Registration of Participants

The participants were requested to register their name, address and occupations in
preformatted table at the registration desks. The brochure were distributed to the participants
and asked them to take their seat The list of participants is given in Appendix C-I\.

f) Response to the Queries
The queries and suggestion from the public were obtained through written slip (Appendix C-
). The project Manager and ESSD-staffs responded queries and concerns of participants.

g) Recording of the Program

Audio recording of the public hearing was done. Photographs of the program are attached in
Appendix C-IV. The coverage of the public hearing program in local print media is presented
in Appendix C-V.

Description of the Program
The Public Hearing program was conducted as mentioned as below.
¢ The Public Hearing program started at 11:30am on Shrawan 17, 2073 {August 3, 2016)
at Jhaputar, Kahun Shivapur VDC of Tanahu district.
« Sitting of Chairperson, Chief Guest and other in dais;
¢ Project Manager commenced technical presentation of the project
« The finding of the SEIA study and objectives of the program
» \iews of the representatives, political parties, local governmental line agencies, local
affected community
* [nquiries and responses of the local people
» Responses to the queries and Closing Speech.

The EIA presentation informed the local people about the major impacts, mitigation measures,
compensation procedures and enhancement measures. Following the presentation, Chief
District Officer Mr. Dipak Subedi, representatives from MoPE, MoEn, DOED, various political
parties, members of the civil society, representative from various local NGOs and
representative from affected groups expressed their view and concerns. They encouraged the
local people to take benefit of the opportunity to express their concern with regard to the project
in order to maximize the benefit and minimize the project related impacts. At the end of the
meeting a question and answer session was held where the people actively participated.
Inquiries and responses of the local people mostly focused on;

Table 9-3: Summary of Key Issues/Concerns of Local People
S.N. Key Issues /concerns | Description
+ The mitigation measures to protect Bhimad Bazaar from
erosion should be seriously considered and undertaken
¢ Impact on downstream release
» Impact on natural drainage due to road construction in
Jhaputar setttement of Kahun Shivapur VOC

Soil erosion/Downstream
release/ Natural drainage

9-4 NEA-ESSD
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S8.N. | Key Issues iconcerns Description .

» The flow of discharge will decrease in Seti river and
chance of soil erosion in Jhaputar settlement

| | » Compensation should be given on the basis of prevailing
market price

= Full compensation of government land (Aitani) should be

| given to the non-titleholders

. Einployment to local people as per their skill
¢ Agriculture training program

2 | Compensation

3 Livelihood

» Skill development training to the affected families
[ « Various development needs such as support for drinking
water and schools should be considered and undertaken
| As one of the alternative mode of transportation for |
inundated roads, due consideration shouid be given to |
Infrastructure development/ road construction. .
4 | community , » Support for Parashar Ashram, cremation site and |
s't:pport/Tounsmf Religious protect/conserve other culturalireligious sites.
sites

« Rural electrification to the surrounding villages i
» Mitigation measures for fisheries should be addressed I
Particularly, fishery development activities should be |
carried out in reservoir areas |

I

« Maintain transparency in project activities
| 5 | Others + Create trust amang the local people
» Timely implementation of the project |

The project proponent delivered their best efforts to address the queries and concerns of the
participants of the program. The proponent also assured the best and effective ways or
methods will be adopted in order to minimize the negative impacts as well as maximize the
beneficial/positive impacts of the project. The suggestion of the people particularly in the
compensation, support for infrastructure development, safety and environmental measures
are incorporated in chapter 6. Environmental enhancement programs are based on feedback
and input provided by the local people. At the end of the program, the chairman presented his
closing remarks.

9.4 Conclusion

Local people were positive towards the implementation of the project provided that the affected
people and the local communities are benefited from the project. The proponent is also
concerned about genuine issues of the public regarding the project. The local media
highlighted about the public hearing program including public response and outcomes of the
hearing.
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10 REVIEW OF POLICY AND LEGAL PROVISION

Nepal has developed legislative requirements for assessing the environmentai impacts of
development projects. The Ministry of Population and Environment (MoPE) is responsible in
prescribing legal measures to study and require mitigation of all potential sources of air, land
and water degradation adversely impacting on the natural and social environments. This
includes framing environmental rules, standards and guidelines and decide on future
environmental permit requirements as appropriate. MoPE is responsible for the administration
of the National EIA process.

The then prevailing Plans/ Policies, Acts, Rules/ Regulations Guidelines, Standards,
Conventions Strategies, etc. which were required for the development of hydroelectric projects
in Nepal were reviewed while preparing the approved EIA report of THP. In addition to legal
provisions reviewed during the EIA, Constitution of Nepal 2072 and ST a7 s1fie Qe

FEFTeAIT FIAFITA], 7058 are also reviewed for preparing this S-EIA report. The proponent will
abide by any other laws besides those already mentioned in the document, attracted due to
various activities, that will be undertaken during project implementation.

10.1 The Constitution of Nepal

The Article 30 states about the Right regarding clean environment which includes three parts.
According to this article part 1, each person shall have the right to live in a healthy and clean
environment. According to this article part 2, the victim of environmental pollution and
degradation shall have the right to be compensated by the pollutant as provided for by law.
According to this article part 3, provided that this Article shall not be deemed to obstruct the
making of required legal provisions to strike a balance between environment and deveiopment
for the use of national development works. The proposed project is a component of
hydropower development project and it attracts the provisions made in Constitution of Nepal.
Hence, it is mandatory to follow the Constitution of Nepal, 2072 (2015); in regards with
environment conservation while implementing the project. The Article 51 states about policy
regarding the conservation, management and use of natural resources as follows:

» The State shall pursue a policy of making a sustainable use of biodiversity through the
conservation and management of forests, fauna and flora, and by minimizing the
negative impacts of industrialization and physical development by promoting public
awareness on environmental cleanliness and protection.

+ The State shall pursue a policy of keeping an environmental balance.

« The State shall pursue a policy of adopting appropriate ways of minimizing or stopping
negative impacts on environment if it is there, or if there is a possibility of such an impact
nature, environment, or biodiversity.

» The State shall formulate policies and enact laws on the basis of the principle of
sustainable environment development based on pre-warning and pre-informed
agreements regarding environmental protection. Those people who pollute the
environment shall have to be responsible for their action.

'}
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10.2Plan, Policy and Strategy

10.2.1 Nepal Environmental Policy and Action Plan, 2050 {1983) and 2055 (1998)
Nepal Environmental Policy and Action Plan (NEPAP) is a Government Policy document of
environment management with focus on incorporating environmental concerns into the
biological and social components of the environment.

10.2.2 Forestry Sector Policy, 2071 (2015)

The long term vision of Forest Policy, 2071 (2015) is to contribute towards local and national
welfare through sustainable management of forest, biological diversity and watershed. The
main goal of the policy is to conserve, promote and utilize forest, flora, fauna, conservation
area, biological diversity and watershed and generate job employment, increase income,
improve livelihood of vulnerable people and balance the ecosystem. The objectives of the
policy is to conserve and manage forest, flora, fauna, conservation area and watershed to
bring environmental balance, increase the forest productivity and production of forest products
for fulfilling local and national needs and enhance exports to contribute towards national
economy, develop and promote community forest and other community based forest
management options, involve private sector in forest area conservation, promotion and
management for income generation and generate job employment and enhance the forest
governance. To achieve above vision, goals and objectives, policies for increasing productivity
and forest products through sustainable forest management, increasing benefits from
biological diversity, resource conservation and environmental services and fair distribution of
these resources, increasing productivity of water and tand conservation through united
conservation and management of watershed, enhancing community forests, leasehold
forests, religious forests, protected forests and buffer zone community forest for ecological,
econgmic and social benefits and fair distribution, involving private sector in forest area
conservation, promotion and management for income generation, applying climate change
mitigation and adaptation measures and strengthen management for forest sector
governance, inclusion and social law promotion. MoFSC is responsible for monitoring the
implementation of its policy.

10.2.3 Hydropower Development Policy, 2058 (2001)

The Hydropower Development Policy was promulgated in 2001. The main objectives of the
policy include producing clean energy through the development of hydroelectric projects and
to help conserve the environment. It is stipulated that one of the policies is to extend the use
of electricity for achieving a reduction in the utilization of fuelwood and to render necessary
assistance in the conservation of forests and the environment. Some of the major policies are
as follows:

« To carry out hydropower projects of various standards and capacities to meet the
interim and long term electricity requirements.

+ To give emphasis to programs in rural electrification in order to render assistance in
the development of agriculture production and cottage and small scale industries in the
hills and the Terai region. el

s To utilize indigenous labour. skills and resources as well as foreigh in .~:,'51:"-
technology for the development of hydropower. £ ' ;

» To extend the use of electricity so as to minimize utilization of fuej
necessary assistance in the conservation of forests and the envirdh e mq

* To make the supply and distribution of electricity regular and r‘eliapzlién-.. '&,w
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* To have maximum control in the leakage of electricity.
« To stimulate the consumers Demand Side Management for energy promotion.

10.2.4 Nepal Biodiversity Strategy and Action Plan, 2071 (2014-20)

The GoN Nepal prepared and implemented Nepal Biodiversity Strategy in 2002 and Nepal
Biodiversity Strategy implementation Flan in 2006. Useful experience and lessons have been
learnt from the implementation of the strategy and the plan. Moreover, substantial changes
have taken place in the socio-political and environmental contexts of the country over the iast
decade. Several new themes and issues have emerged or gained prominence since 2002. In
light of these changes, the Ministry of Forests and Soil Conservation (MoFSC) has prepared
this revised National Biodiversity Strategy and Action Plan (NBSAP} in 2071 BS. It has been
prepared to meet the national needs for managing biodiversity on a sustainable basis for the
benefit of present and future generations, and also to fulfill the country's international
obligations, The objective of developing the NBSAP is to provide a strategic planning
framework for conservation and sustainable use of biodiversity and biological resources of
Nepal for enhancing local livelihoods and eco-friendly national development, and equitable
sharing of the benefits accrued from utilization of biological resources among all sections of
the society. It has a long-term (i.e. 35 years) vision, and includes specific short-term (up to
2020} strategies and priorities for action.

10.2.5 Climate Change Policy 2067 (2011)

The Climate Change Policy was approved by the Government of Nepal on January 2011. Main
of the objectives of the policy include the promotion of the use of clean energy such as
hydroelectricity, renewable and alternative energies and thereby increasing energy efficiency
and encouraging use of green technology. Some of the major objectives of the policy are as
follows:

To establish a Climate Change Center as an effective technical institution to address issues
of climate change and also strengthen existing institutions;

+« To implement climate adaptation-related programmes and maximize the benefits by
enhancing positive impacts and mitigating the adverse impacits;

+ To reduce GHG emissions by promoting the use of clean energy, such as hydro-
electricity, renewable and alternative energies, and by increasing energy efficiency and
encouraging the use of green technology;

» To enhance the climate adaptation and resilience capacity of local communities for
optimum utilization of natural resources and their efficient management;

* To adopt a low-carbon development path by pursuing climate-resilient socio-economic
development;

+ To develop capacity for identifying and guantifying present and future impacts of
climate change, adapting to climate risks and adverse impacts of climate change; and

» To improve the living standard of people by maximum utiization of the opportunities
created from the climate change-related conventions, protocols and agreements.

10.3Acts

10. 3.;]~Water Resources Act, 2049 {1992)
The “ojjies -n. of the Water Resources Act, 1992 i1s to make legal arrangements for
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strives to minimize environmental damage to water bodies, especially lakes and rivers through
environmental impact assessment studies and the proponents who wish to use water
resources for various purposes should prepare E|A reports before a license can be granted
The Act stipulates that soil erosion, flooding, landslides or any significant impact on the
environment should be avoided in all uses of water resources,

10.3.2 Electricity Act, 2049 {(1992)

The Electricity Act, 1992 is related to survey, generation, transmission and distribution of
electricity. Electricity includes electric power generated from water, mineral oil, coal, gas, solar
energy, wind energy etc. Under Section 3 of the Act, it is stated that the survey, generation,
transmission or distribution of electricity without abtaining a license is prohibited.

10.3.3 Environment Protection Act, 2053 (1997)

The Act considers that sustainable development is possible through proper consideration of
interdependence between economic development and environmental conservation by
minimizing adverse impacts on physical, biological and socio-economic and cultural
environments, proper use and management of natural resources, incorporation of
environmental concerns in the development process and participatory role of communities and
stakeholders.

10.3.4 Land Reform Act, 2021 (1964)

The Land Reform Act, 1964 is considered as a revolutionary step towards changing the
existing system of land tenure by establishing rights of tenants and providing ownership rights
to actual Tiller. To date it has been amended five times. Article sets ceiling on land ownership
according to geographical zones, Article 25 (1) of this act deals with tenancy rights that aiso
exists.

10.3.5 Land Acquisition Act, 2034 (1977)

One of the important acts that have a bearing on the implementation mechanisms and
mitigation of adverse impacts of power projects is the Land Acquisition Act. This Act, 2034
covers all aspects of land acquisition and compensation of land and other assets It authorizes
the government to acquire land for public purposes by providing compensation to the private
landowners. The compensation paid under this Act will be given in cash. To decide the amount
of the compensation, the Land Acquisition Act, 2034 (1977) has made provisions for the
constitution of a Compensation Fixation Committee (CFC). That committee consists of the
CDO, Chief District Land Administration and Revenue Office, Project Chief or an officer
designated by the CDO and the Representative of the DDC.

10.3.6 Forest Act, 2049 (1993)
The Forest Act, 2049 {(Amendment 2055) recognises the importance of forests in maintaining
a healthy environment. One of the major objectives of the enhancement and enforcement of
the Forest Act is the promaotion of a healthy environment. The Act requires decision-makers to
take into account of all forest values, including environmental services and bio-diversity. It
emphasises the development and implementation of an approved work plan for different
categories of forests, i.e. community forests, leasehold forests, private forests and religious
forests. :
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10.3.7 Soil and Watershed Conservation Act, 2039 {(1982)

In order to manage the watersheds of Nepal, the Soil and Watershed Conservation Act, 1982
was enacted. The act is devoted only to the protection of watersheds. Under Section 10 of
SWCA, power is extended to the Watershed Conservation Officer to grant permission to
construct dams, drainage ditches and canais, cut privately owned trees, excavate sand,
boulders and soil, discharge solid waste and establish industry or residential areas within any
protected watersheds. The Act outlines the essential parameters necessary for proper
watershed management.

10.3.8 Aquatic Animals Protection Act, 2017 (1961)

The provision of the Aquatic Life Protection Act, 1961 (amendment 1999) obliges the
proponent to construct a fish ladder at the dam site to ensure the movement of aquatic
animals. If itis not possible, the proponent should establish a fish hatchery or a nursery, close
to the dam site of the water resources projects, for artificial reproduction and ex-situ
conservation (Section 5 b).

10.3.9 Explosives Act, 2018

implementation of Tanahu HEP will require explosives in the excavation works of road,
tunnels, an underground powerhouse, aggregate quarry etc. As per the provisions of the
Explosives Act, Article 4, the project needs a license for the procurement, storage, use and
transportation of explosives for its purpose.

10.3.10 Labour Act, 2049 {(1993)

This act classified below 15 years as a child and 'nabalik’ for the age group of above 14 years
and below 18 years. The act has also made provision of labour court and department of iabour.
The act clearly mentions that the appointment letter should be issued for all the employees
which include their working hours, working time, wages and other benefits. The act allows for
a time bound contract for the human resources required for development work. The act
specifies that working hours for the Nabalik and women must be within 6 AM to 6 PM which
clearly restricts to deploy women in night works. The act also states that equat opportunity
shall be given to women as men. Similarly working pericd for the other employees must not
exceed B hours a day and 48 hours in a week. |[f some people work beyond that period, over-
time allowances must be paid which is 150% of the normal per hour wages and such over-
time must not exceed 4 hours in a day. According to this act wages rate of the employees
shall not be less than the rate fixed by the concerned offices of GoN,

10.3.11 Solid Waste Management Act, 2068 (2011}

Section 5 of the Act directs any individual, organization or body to reduce the production
of solid waste while carrying out some transaction or activity. Section 7 (3) of the Act
prohibits the discharge of harmful waste or chemical waste shall at solid waste collection
centre or transfer centre. The act further clarifies that the responsibility for the processing and
management of harmful waste, health institution related waste, chemical waste or industrial
waste will be of the individual or body producing such solid waste.

10.3.12 Local Self-Governance Act, 2055 (1898)
The Loqq}§elf—Governance Act, 2055 contains several provisions for the conservation of soil,
fore gt gigther natural resources and implementation of environmental conservation

e n o
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activities. Section 28 and 19 of the Act provide that the Village and the District Development
Committees are responsible for the formulation and impiementation of the programs related
to the protection of the environmental bio-diversity. Section 96 stipulates that it is the duty of
the municipality to protect the environment through the control of air, water and sound
pollution. it also obligates the Municipality to maintain environmental cleaniiness through the
implementation of solid waste management, flood and landslide control programs. This Act is
relevant as the proposed project will utilize natural resources and carry out development
activities in the project affected VDCs. Hence, it is mandatory to the project for proposing
mitigation measures.

10.4Rules / Regulations

10.4.1 Environment Protection Rule, 2054 (1997)

The EPR was endorsed in June 1997 and was made under the provisions of the Environment
Protection Act. The EPR was amended in April 1998, The EPR adopts the environmental
assessment criteria mentioned in the EIA guidelines. However, the EPR establishes
administrative framewaork for assessing, exhibition and determination of EIA, in terms of issues
needing to be addressed and the format/layout of the EIA document.

The recent Amendment (dated 2073/10/17) of the EPR, 2054, makes supplementary EIA
mandatory for such project which design or physical infrastructure or capacity is changed after
the approval of the EIA and which pose serious environmental impacts. Similarly, for those
projects whose forest area requirement is more than 10% of what is prescribed in approved
in EIA, a S-ElA is required. in such case, the proponent is required to follow all the procedures
{except those for Scoping and ToR approval) for S-EIA as spelled out in EPR, 2054 [Rule 5
sub-rule 2{a)].

10.4.2 Water Resources Regulation, 2050 {1993)

It is mandatory under Rule 17(e) of the regulation that any person or corporate body, who
desires to obtain a license for utilization of water resources must state in his application that
appropriate measures will be taken to lessen the adverse effects due to the project on the
overall environment. Rule 19 stipulates that the water resources committee shall publish a
notice giving detailed information about the project to the people.

10.4.3 Electricity Regulation, 2050 {1993)

Rules have been formulated for the implementation of the provisions made in the Electricity
Act, 1992. Rule 12 (f) and Rule(g) are related to the EIA process which emphasize that the
ElA report should include measures to be taken to minimize the adverse effects of the project
on social, biolegical and physical envircnments and should also elaborate utilization of local
labour, source of materials, benefits to the local people after the completion of the project,
training to local people in relation to construction, maintenance and operation, facilities

required for construction site and safety arrangements. _ =
% B, THTTH
OB\ IS
10.4.4 Local Self -Governance Rules, 2056 (1999) T,
@

The Local Self-Governance Rule, 2056 contains several provisions for the conservation of. ”3}

soil, forests and other natural resources and implementation of environment conservation .,J%m
activities. The Section 28 and 19 of the Act provide that the Village and the District o
Development Committees are responsible for the formulation and implementation of the
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programs related to the protection of environmental bio-diversity. Section 96 stipulates that it
is the duty of the municipality/ VDCs to protect the environment through the control of air,
water and sound pollution. it also obligates the Municipality/VDCs to maintain environmental
cleanliness through the implementation of solid waste management, flood and landslide
control programmes.

10.5Guidelines

10.5.1 National EIA Guidelines, 1993

The National EIA Guidelines, 1993 developed by the National Planning Commission in
conjunction with IUCN, set out the process for the environmental review and management of
infrastructure projects in all sectors and the respective roles of certain GON agencies and
project proponents. These guidelines were part of a comprehensive program to develop the
national and sectoral guidelines for establishing a national system for environmental impact
assessment which was a part of GoN National Conservation Strategy and Nepal's Seventh
Year Plan. The guidelines were endorsed by GoN on 27 September 1992 and gazetted on 19
July 1993, The schedules attached to the Guidelines include:

Schedute 1 :  Projects requiring an IEE Report
Schedule2 :  Projects requiring an EIA

Schedule 3 :  EIA based on project sites

Schedule 4 :  Projects requiring an |IEE Report
Schedule 5 :  Format for Terms of Reference
Schedule 6 : Environmental Impact Heport Format

10.5.2 Forest Produce Collection and Sales Distribution Guidelines, 2057 {1998)
The guidelines Clauses 3 to 10 have specified various procedures and formats for getting
approval for vegetation clearance, delineation of lands for vegetation clearance, evaluation of
wood volume, etc. and government offices and officials responsible for the approval,
delineation and evaluation. These provisions have a direct relevance to the development of
the project and need compliance to these provisions.

10.5.3 Forest Land Leasing for Other Purposes Procedure, 2063

GoN has recently developed the Forest Land leasing for Other Purposes Procedure, 2063.
Development project can obtain the forest land as a lease for certain period of time from
Department of Forest and acquire it for the use of project during operation phase.

10.5.4 ufteg grafigar ra deemE @it aiey 99 &3 W@ T awai wriEfn oy

Ttz wrafherar g Arar T=ed W Sl few fquaars aEtea T afeg afwear g
SARRT A AREA 9 &7 gET U grafar Frdfafy, 209y an) W g ) g9 srifamr god
grarerar 7 faEerEsel HAE TH UA T deyyd el Afeq a9 & % i U 99 AOA @i
HTAYAE G4 YAGH a9 &7 WIT TA T W AGH 5@ faedT g T faweTE gare T 9

© L ard dATEl AN AT gW A% YOI T G ST@UAT B W iad G e grer

FAEAT e AT 9 QAT TS JiEd JTarERw §Re OF 99 MEmEdl anina s
IRIFAE THer a7 qraraRuid JearER Jiqazd Ui T 998 |
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THETETE ATl HAag" el araraierdl FATT 97 ShauHr awfga e dfq e
yrATasE IuTaes (fafeire fAsrd) IRa THERT SO FrearEity saaw e grady gfedasr giaas
FAR T 7 faqaga @ied 7o wfe qEafad geregd 41 fEuae 39 werede 9eEa o 9
T &l G | T a4 &7 T T HEiwtd 717 T4, FeaT 39 Samaad vaids, Ture aierd
Hrpfa fam, gerl e S 9udel e 99, 79 89 YAT W ANG TEH QRTET a0, FT
YTIR HEATYH FU1 LRV T I7 LT R G |

AT FrAr=aE TR Afed 99 &% T W w@ faear e W gerdd g 9w v faeees
U T @A FEH {1 UIETE T Graiard STATEaTs SRRl T UE | g9 HATa iy
FH ARG (FH) TANAH AeITel FERIGE T T | F@Eea] FEA g4 WOHT KA S (FoaTh]
TR TR ST GEAATT 3 FTATHAe diebent SOITHT ATl GEmRNY T T8 | Gamav T
TEfaeaTH WY qUarH TR dIAS 99 ARl FHEIHT QRER, TR 1 [@ea T TG
¥ 9iT FUGTE ST & favar WAt STy e T O Een 6o

AT FUAT fted &9 & WG H AraAel waegal aqm qiT @iegsl TR (@A 939id
i FTIH THAT §4 T4 84 a° FaTg T8 | &1 ~ATHRITRT JUTT AT g7 STl drar=ad
TRE AR fauEr FAESEn 991 ararERu AeErady g9 WAEdEn a8l T8 TR T ¥
QURHT AT SMaxT S W1 fard G B | AT o107 g a7 & TN T 18 Aq0e WYHIRe
drafa feuafy grafea deame afer a9 & wdor el 9reET 9 wdes 9RG Jeed T ad
feramTer =T GG SRR T 94 YO R 3 |

10.5.5 Community Forest Resource Survey Guidelines (2061)

The Community Forest Resource Guidelines (2061) gives the detail about of the Community
Forest. It gives the composition, species, habitat, growth and economic value of plants in the
community forest which are useful while giving compensation as well as for implementing
enhancement programs especially to Forest User's Group.

10.6 International Conventions and Agreements

Nepal is signatory to a number of broader international conventions such as concerning
habitats, biodiversity and cultural heritage protection which also must be taken into account
during the EIA of projects which directly or indirectly affect the protected zones, or other
properties covered by such agreements. For example, Nepal is currently a signatory to:

10.6.1 CITES

Nepal is a signatory to the Convention on International Trade in Endangered Species of Wild
Fauna and Flora (CITES) agreement (1975) which classifies species according to criteria
where access or control is important {e.g., | - species threatened with extinction; |l - species
which could become endangered; Ill - species that are protected (CITES 1973); E -
Endangered; V - Vulnerable, R - Rare). %

10.6.2 JLO Convention on Indigenous and Tribal Peoples, 1989 (No.169)

Nepal ratified [LO Convention No. 169 on September 14, 2007, In 2007 the UN Declaration
on the Rights of Indigenous Peoples was adopted by the General Assembly. The declaration
reaffirms the imporiance of the principles and approaches provided for under Convention No.
169 and its adoption therefore provide a fresh impetus for promoting the ratification and
implementation of Convention No. 169. ILO Convention No.169 highlights the need to §he2
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recognize indigenous and tribal people's specific knowledge, skills and technologies as the
basis for their traditional economies and self- determined development process. Article -1 of
the convention provide definition of the tribal and indigenous people. Article -6 deals the
consultation of the peoples concerned through appropriate procedure and in particular through
their representative institutions, whenever consideration is being given to legislative or
administrative measures which may affect them directly.

In Article 15 the rights of the peoples concerned to the natural resources pertaining to their
lands shall be specifically safeguarded. These rights include the right of these people to
participate in the use, management and conservation of these resources. The use of the term
land includes the concept of territories, which covers the total envircnment of the areas which
the people occupy or otherwise use. The peoples concerned shall wherever possible
participate in the benefits of such activities and shall receive fair compensation for any
damages which they may sustain as a result of such activities. Article 16 (2) clearly mention
that where the relocation of these peoples is considered necessary as an exceptional
measures such relocation shall take place only with their free and inform consent. Where their
consent cannot be obtained, such relocation shall take place only following appropriate
procedures established by national laws and regulations, including public inquiries where
appropriate, which provide the opportunity for effective representation of the peoples
concerned. Article 16 (3) mention that whenever possible these peoples shall have right to
return their traditional land as soon as the grounds for relocation cease to exist. Article 16(5)
elaborated persons thus relocated shall be fully compensated for any resuiting loss or injury.

10.6.3 Convention on Biological Diversity, 1992

The convention contains a series of far reaching obligations related to the conservation of
biological diversity and sustainable uses of its components. One of these obligations is the
requirement for environmental study. The purpose of an environmental study in relation to
biodiversity conservation is to identify in advance:

» The aspects of the project which is likely to have significant adverse effects on
biological diversity at genetic, species and ecosystem level, and

s The steps to be taken to avcid or minimize significant adverse effects to ensure that
the proposed project comply with existing environmental legislation

» The GoN has included 17 species of plants and 39 species of wild animals in the
protection list.

o If the project area is in the core habitat of these species and project activity will likely
to affect them, mitigation measures shall be proposed and be implemented to avoid
and/ or mitigate the adverse impacts. Nepal is a party to the convention of Biological
diversity and in accordance to the article 14, adequate attention should be given to
minimize and or avoid the impacts.
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11 CONCLUSION

The finding of S- ElA shows that the adverse impacts on Physiczl, Biological, Socio- economic
and Cultural environment due to the implementation of the proposed project are moderate
type. Wherever possible, efforts have been made by the project planning team to limit adverse
impacts on the environment by selecting environmentally benign design options and otherwise
suggesting appropriate mitigation measures.

The environmental impact mitigation measures will be incorporated in Contract Documents
providing the Environment and Social Mitigation/Enhancement requirements for the
Contractors/ Project Company to consider in his bid and follow during construction.
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Participants of Public Consultation
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Appendix C-III
Queries and Suggestions from Public
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applicable), on
actual cost basis. |

Loss of E Work Agriculture
income by , opportunities | labourers
agricultural | reduced : indirectly affected
labourers | by land
twage i acquisition or
garners displacement of
identified employer
during
verification
| census
_survey
“Lossof | Income =5 Wage earning__d
wages by reduced due | employees
employees | to | indirectly affected
dislocation | by displacement
of commercial
structures

" One-time | Short-term | The EA, CDC
financial assistance/ and
assistance | compensation | Supervision
equivalentto 80 | for loss of Consultant will
days of wageto | income. ensure
be computed on payments are
the bhasis of local made
wage rates in the immediately
district for each after economic |
category of disptacement.
labourers. - )
[ One-tme | Short-term The EA,CDC
financial assistance/ and
| assistance to compensation | Supervision .
' hired employees | for ioss of Consultant will |
| equivalentto 90 | income. ensure |
tlays wages to be payments are |
computed on the | made prior to !
| basis of local | displacement, |
| wage rates as

determined by

CDC.

APs who are

semi-skilled and

unskilied

fabourers will be |

considered for a i

priority in

employment

| opportunities in
the Project's

| implementation

| work

D. ADDITIONAL SUPPORT TO VULNERABLE.

Additional Household | Households

| assistance | income categorized as

| to affected as a | vulnerable namely

| vuinerable | resuit of Women-headed
groups | project | households:

Lincluding | construction i disable or elderly

| janajali official | person: ethnic/

| households occupationzl

caste people: APs
i who live under
| | poverty line

L L

Cash assistance | Income The EA, CDC and
for 80 days at the | restorati = Supervision
local agriculture on Consultant will
wage rate. assistan | ensure timely
Special ce | payment
assistance of Rs i The Supervision |
| 10,000 to an | Consultant would
affected | | organize this |
vulnerable | i training.
household for ; | The Supervision
| restoring i Consultant shall be
| livelihood.




At least one-
person from each
affected
household will be
considered for
income
generating
vocational
training and skill
improvement
options as per
their choice.

As far as
possible
temporary
employment will
be provided to
affected
households in the
project
construction work
by the project
contractor
Preference will
be given to
affected people
living below
poverty line,
vulnerable or lost
their employment

responsible for this
facility.

orincome
generation
source due to
project impacts.
E.LOSS OF COMMOCN PROPERTY RESOURCES
Loss of Common Affected Replacement or | Replaceme | The EA, COC
cuitural and | property community/ restoration of the | nt/ and supervision
community | resources Institution affected restoration consultant
structures/ | such as responsible for community of |
facilities monasteries, | the administraticn | facilities structure/fa
temples, of the property (including cility |
ghat temples, shrines, T
(cremation ghat, public water i
site) and stand posts elc)
community in consultation !
land and/or with the affected i
| graveyards community. ; !

— —

i, PR Do T, O] Tk R - - R S R e et

L—-—-lh..-—-—lh..-..p—-l



affected by T Orcash
the Project. compensation for i
f restoring the :
: affected :
i cultural/communit
| ! y structures to
the recognized |
institution/ ‘
patron/ custodian
of the affected
structure. Project
Assistance to
move the
structure to a
T new location
| Loss of i Land on | VDC Bf--\'fiiléée- Cash Restoration @ The EA and CDC
structures | which groups compensation at | of the are responsible
" or any property _ replacement | structure to pay prior to
| asset stands i cost. affecting the
which purchased VDC or village assets
beiongs to | or reclaimed i group will be
VDC or for Project allowed to take |
village purpose i salvaged material
community from the
t demolished
! ' structure at no |
costs. |
Transfer
allowance in ’
case of self-
| relocation to '
cover cost of i |
shifting on actual ‘
|

| cost basis or at
i the rate of NR
35000 per
village.

| F. OTHER UNANTICIPATED IMPACTS e
Unanticipat | The EA and project implementation authorities will deal with any unanticipated impact of |
ed adverse | the project, during and after project implementation, based on the spirit of the principles |
impacts agreed upon in RF and this RIPP

| dueto
project |
intervention |

| or 5

| associated

Iictwity







Appendix F
~_Master Table of Landuse
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Appendix G
Approved EIA Report
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