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Initial Environmental Examination (IEE) of Jalbire Bridge

Jalbire Bridge
Initial Environmental Examination

Executive Summary
1.0 The proposal

The Jalbire Bridge is proposed over the Jalbire River which is located along the Narayanghat-
Mugling Road at Chandibhanjyang VDC of the Chitwan District. The proposed location is
29+210 m along the Narayanghat Mugling Highway. The details of the proponent of the
proposed project are as follows:

Geo-Environmental and Social Unit (GESU)
Department of Roads (DoR)
Ministry of Physical Planning and Transport
Chakupat, Lalitpur

Similarly, the name and address of the implementing agency is;
| Road Sector Development Project (RSDP)
Foreign Cooperation Branch
Department of Roads
Sanogaucharan, Kathmandu

2.0 Details of the Proposal

The length of the proposed Jalbire Bridge is 87.2 m while its breadth is 11 m. The proposed
bridge is prestressed type and the bridge falls under the major bridge category. The
geographical location of the proposed bridge is 27°49'31.16"N latitude and 84°31'18.04"E
longitude and the elevation 260 m above mean sea level.

3.0 Relevancy of the proposal

As per the mandate on the EPR, 1997, Initial Environmental Examination (IEE) is compulsory
prior to the construction of Major Bridge. The Bridge Standard, 2010 defines the bridge with
span greater-than 25m as the major bridge. Since, the Jalbire Bridge has length 87.2 m, which
is greater than 50 m and is categorized as major bridge so accordingly EPR 1997, an IEE report
has to be prepared, which has to be approved by Ministry of Physical Infrastructure and
Transport (MoPIT).

4.0 Objectives of IEE

The main objective of IEE is to identify beneficial and adverse impact upon the iﬁr'nple}nentétionf
of the proposed proposal and recommend the measures for the enhancement of beneficial
impacts and mitigation measures for the adverse impacts. . -

5.0 Methods adopted for IEE study
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The IEE report has been prepared based on the mandate of EPR. For this Terms of Reference
had been prepared and approved by the MoPIT. Then after literature review, field visit (on
March 2018) to collect environmental baseline and publication of public notice was done. Based
on the primary and secondary information, impact analysis was carried out, and suitable
mitigation measures for each of the significant measures are proposed and finally Environment
Management Plan was prepared and the report was finalized.

6.0 Existing Environmental Condition

The proposed location for the implementation of the Jalbire Bridge lies in the Central
Development Region of Nepal. The proposed location for the construction of the Jalbire Bridge
is 70 m downstream from the existing bridge and 80 m upstream from the Jalbire-Trishuli
confluence. Mostly alluvial deposits are available around the proposed bridge location whereas
colluvial deposits can be found upstream of the proposed bridge location. The slope stability
condition of the proposed location is found to be good. The area experiences the annual
precipitation of about 2500mm and during the peak monsoon season the Jalbire Khola is found
to be devastating. From the earthquake perspective the area is less vulnerable. Bushes
dominate the land use of the area. Electric poles and public tap are found near the propose
bridge location.

Sisso and Khayer are the dominant tree species observed in the forest near the proposed
location. The proposed bridge location does not lie on the forested area; hence the area is not
the habitat of the wildlife. Neuri musa, rato bandar, langur and shyal are the common wildiife
found around the project area. Similarly, dhobi, chibe, bhangera, kaag, parewa, dhukur are the
common avifauna in that area. Tite, hile, bam etc. are the common fish species observed in the
Jalbire River.

Gurung is the most dominant ethnic group residing around the project area. Likewise, Chepang,
Gharti, Magar, Chhetree are the other ethnic groups found around the project area. The status
of education and health facilities is satisfactory around the project area; however, the
educational status of female is very poor compared to that of male. The local people rely on
solar famp and kerosene fo light their dwellings. The households in the project area found to be
using LPG and firewood for cooking purpose. Lamo Jharana is the local touristic site of the
project area. Majority of the people of the Jalbire are engaged in business followed by
agriculture Likewise, Poultry Grid Industry is also operating in the project area. Similarly, Jal
Devi Mata temple is one of the religious sites of the Jalbire. Local people have the deep belief
upon that temple.

The construction of the proposed bridge will not affect the private buildings and lands. Two
electric poles and one public tap needs fo be relocated due to bridge construction. The
Chandibhanjyang VDC has been declared as the ODF zone. Hence, the sanltatlon and toilet
facility is found to be very good around the project area.

7.0 Environmental Impacts

There are both positive and negative impacts due to the implementation of the tir.
Positive impacts include employment to the local people, skill enhancement, lmpréved
and reduction in traffic congestion and positive impact on national economy.

mobxhty

Adverse environmental impact include the direct impact on the Jaldevi Durga Mata Temple
which will be severely affected by the project. Other environmental issues associated with the
implementation of the project includes land slide and slope stability due to excavation and slope
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cutting activites, environmental impacts associated due to quarry and river bed extraction,
environmental issues associated with spoils generated due to dredging and excavation
activities, air and noise pollution, water pollution, environmental issues associated with spoil
management, environmental impacts of solid and liquid waste from labor camp, impact on
vegetation, possibility of accidents, issues associated with occupational health and safety, etc.

8.0 Environmental Impact mitigation and Environmental Management Plan

Suitable measures for the prevention of environmental impacts are recommended in the
document. This includes the use of engineering and biological technique for the mitigation of
landslide and associated disasters linked with slope excavation, quarry operation, and spoil
management. Similarly, there is a provision for occupational health and safety measures,
reduction in air, water and noise pollution, provisioning adequate lighting and signpost to reduce
the accidental risk and addresses the impacts resulting from the operation of quarry site and
river bed extraction, labor camp et in the IEE report.

The report has proposed for the reconstruction of Jaldevi Durga Mata temple in appropriate
nearby place. Furthermore, the document also has the provision for tree plantation. Altogether
315 saplings of local trees have been proposed for the plantation. Other mitigation measures
includes to restrict the extraction of fuel wood from the nearest forest for project use, fishing,
and hunting of wildlife, this report recommends the formulation of strict code of conduct. In order
to avoid accidental risks around the construction site, this report recommends the installation of
sign boards and lighting system.

In this way the report includes all possible measures for the enhancement of positive impacts
and mitigation of adverse impacts. There is a separate chapter called Environment
Management Plan which guides for the implementation of mitigation measures and monitoring
provision to execute the environmental and social safeguard measures. For the successful
implementation of Environmental Management Plan, the total budget of NRs. 2,649,850.00 has
been allocated.

9.0 Conclusion

The project has very minimal environmental impacts that can be mitigated through the mitigation
measures proposed in this document and the construction of the Jalbire Bridge at the new
location with straight road devoid of sharp turns will help o reduce the ballic accidents and
traffic congestion. There will be smooth operation of the vehicles which will reduce the travel
time. Thus, it has been concluded that the project should undergo construction as soon as
possible with the implementation of all the mitigation measures proposed in IEE.
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Abbreviations and Acronyms

Amsl
CBO
CBS
CDO

CITES :

DDC
DFO
DHM
DHQ
DoR
EIA

EN
EPA
EPR

ESMF
F

FAR
GESU
GIS
GoN
HH
HS
IEE
INGO
IRC
IUCN
J

Kl

LC
LCF
LCLA
LPG

MoPIT -
MoSTE:
NEPAP:

NGO
N-M

PAH
P8C
PWD

RCC
RSDP
SLC
SPSS
SRN
T™T
ToR
vDC
VOC

EMAP -

ERMC :

above mean sea level

Community Based organization

Central Bureau of Statistics

Chief District Officer

Convention on International Trade in Endangered Species of Wild Flora and Fauna
District Development Committee

District Forest Office

Department of Hydrology and Meteorology
District Headquarters

Department of Roads

Environment Impact Analysis

Environment Monitoring Action Plan
Endangered

Environment Protection Act

Environment Protection Rules

Environment and Resource Management Consultant
Environmental and Social Management Framework
Foliation

Financial Administration Regulation
Geo-Environmental and Social Unit
Geographic Information System

Government of Nepal

Household

Hill Slope

Initial Environmental Examination
International Non-Governmental Organization
Indian Road Congress

International Union for Conservation of Nature
Joint

Key Informant Interview

Least Concern

Local Consultative Forum

Local Community Liaison Assistant

Liquid Petroleum Gas

Ministry of Physical Planning and Tranaportation
Ministry of Science, Technology and Environment
Nepal Environmental Policy and Action Plan
Non-Governmental Organization
Narayanghat-Mugling

Near Threatened

Polyeyclic Aromatic Hydrocarbong
Pre-Stressed Concrete

Public Works Directive

Resettlement Action Plan

Reinforce Cement Concrete

Road Sector Development Project

School L eaving Certificate

Statistical Package for the Social Sciences
Strategic Road Network

Thermo Mechanically Treated

Terms of Reference

Village Development Committee

Volatile Organic Compounds
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1.1  Proponent

The name and address of the institution preparing the report for Initial environmental
Examination (IEE) of Jalbire Bridge (Narayanghat- Mugling (N-M) road) is as follows:

Geo-Environmental and Social Unit (GESU)
Department of Roads (DoR)
Ministry of Physical Planning and Transport
Chakupat, Lalitpur

The name and address of the implementing agency for the proposed project is:
Road Sector Development Project (RSDP)
Foreign Cooperation Branch
Department of Roads

Sanogaucharan, Kathmandu

1.2 Consultant

On behalf of the proponent, Kunhwa Engineering and Consultancy Co., Ltd., Korea in
association in the form of sub consultancy with Environment and Resource Management
Consultant (ERMC) Pvi. Lid., has been assigned for Feasibility Study and Detail Design for
construction of new bridges, maintenance of existing bridges (Contract No.
RSDP/Cons/Bridge/01) and Terms of Reference (ToR) for IEE as per task A 402 assigned for
Consultants and accordingly the consuitants has prepared the IEE report of the proposed
bridge. The name and address of the consultants preparing this report is as foliows;

Kunhwa Engineering and Consultancy Co., Ltd., Korea

In association with
Environment & Resource Management Consultant (ERMC) Pvt. Ltd.

Mid-Baneshwor, Kathmandu, Nepal
P. O. Box: 12419, Kathmandu ,
Tel.: 977-01-4483064, 4465863, Fax: 977-01-4479361 .

Email: safe@ermc.wlink.com.np, Web: www.ermcnep.
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2.1  Background

One of the main objectives of the Road Sector Development Project (RSDP) is up-grading of
about 700 km dry season roads to the sealed pavement connecting in 8 districts headquarters
namely Darchula, Baitadi, Dailekh, Jumla, Humla and Jajarkot including improvement of existing
intermediate lane to double lane carriageway of the N-M Road.

In order to maximize the benefit from all seasons, sealed roads in the above 8 districts and from
the proposed improvement to a double lane carriageway of N-M road, the Government intends
to apply a portion of proceeds to engage International Consultant. This intends to undertake
design services of construction of new bridges including river fraining works and approach
roads, major and minor maintenance of the existing bridges and provision of traffic safety
elements on all bridges. The study will be basis for construction and or maintenance from
financing from Government or with the assistance from IDA or other bilateral or multitateral
development institutions. For these purposes 18 bridges from Narayanghat-Mungling Road, 2
bridges from Shitalpati-Musikot Road, 3 bridges form SKMTSD Road, 15 bridges from Surkhet-
Jumla Road and 13 bridges from Chhinchu-Jajarkot Road are under consideration. :

In this regard, the construction of Jalbire Bridge is proposed at the chainage; 29+210 at N-M
Road. The proposed bridge is of Prestressed type with the length of 87.2 m. According fo the
National Bridge standard 2010, this bridge falls under major bridge category and subsequently
as per Environment Protection Rule (EPR), 1997 implementation of the proposed project
requires 1EE.

2.2 Objectives of IEE

The objectives of IEE are as follows:

» |dentify and predict the major environmental issues that may arise as a result of
proposed works and their likely impact on bio-physical, socio-economic and
cultural environment of the project area.

« |dentify easily implementable mitigation measures for the negative environmental
and social issues and suggest remedial plans in case of residual nmpacts if any
identified. ,

o Recommend practical and site specific environmental mitigation and enhancement
measures, prepare and implement Environmental Momtonng-"Actlon Plan
(EMAP) for the project. <

2.3  Rationality of IEE

As per EPR 1997, construction of a major bridge requires an IEE and its subsequent approval
from its concerned ministry (Clause-4 of Road Sector, Schedule-1 Pertaining to Rule-3 of EPR).
National Bridge Standard 2010 classifies a bridge as a major bridge when ifs span is more than
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25 m long or the total length of the bridge is more than 50 m. The length of the proposed bridge
will be 87.2 m. Hence, the proposed construction work requires IEE.

2.4  Relevancy of the Proposal

The proposed subproject lies on Narayanghat-Mugling Highway. The Narayanghat-Mugling
highway experiences the heaviest traffic load in the country, accounting for 90 percent of
Nepal's total international trade traffic. More than 20,000 vehicles ply the highway every day.
The heavy congestion on the road has led to a number of accidents. The upgrading works of 33
km section to double lane standards of 9-11m has already been initiated. Matching with this
double lane NM road the bridges within these section has to be either widened or newly
constructed. Most of these bridges in NM road are arch bridge and with intermediate lane
carriageways. These bridges are built nearly 33 years ago under financial assistance from
Government of China. There are 18 bridges in Narayanghat- Mugling road out of them 4 are
proposed for new construction.

The Jalbire Khola is perennial stream; however, its discharge will be relatively high during
monsoon season. There is existing bridge over Jalbire Khola, however, bridge is located in
sharp bends and do not comply with the double lane standards posing threat for traffic
accidents. It is along the Narayanghat-Mugling Highway along chainage 29+210. The
construction of new bridge with double lane standard over Jalbire Khola along N-M section will
provide the safe and better transport facility for the people of the different part of the country.
Furthermore, the design of Jalbire Bridge has been made with seismic analysis and hence the
bridge is earthquake resistant.
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CHAPTER 3: Project Description

3.1 Project Area

The proposed Jalbire Bridge is located in Chitwan District of Central Development region (CDR)
at the chainage of 29+210 in N-M Road Section. The geographical location of the proposed
bridge is 27°49'31.16"N latitude and 84°31'18.04"E longitude and the elevation is 260 m above
mean sea level. The area around the proposed bridge is characterized by the settlements, road-
side business, unused land and forest. Water mill and lime industry are the some of the small
scaled industry located near the bridge location. Jal Devi Durga temple is also present around
the project location. Tea stalls, hotels and grocery have well developed in that area which offers
breakfast, lunch and dinner to the people travelling through the Highway. The project area is
well connected to both district headquarter and capital city. The land around the project area
has steep to moderate hill slopes. The proposed bridge has been proposed over the Jalbire
River which is a Perennial river.

Chitwan
£2257] Cthar VDCs

ChandBhanjyang

Road

P Highway )

Y,
/

— Tou— o o o / [ foa s

River ©

Figure 3-1: Location of the proposed bridge site.
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Figure 3-2: Topographical Map showing study area and project impact area.

Figure 3-3: Project Site in Google Map

3.2 Salient Features

~a

The salient features of the proposed bridge are presented in the table Beion,
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Table 3-1: Salient Features of the Project

Name of the Project | Jalbire River Bridge
Location
Development Region Central Development Region
Zone Narayani
District Chitawan
Village/ Town Chandi Bhanjyang-09
Name of the Road Narayanghat-Mugling Road
Chainage of the Bridge site 29+210
Geographical Location 551604.2 E; 3078583N
Classification of Road National Highway
Type of Road Surface Bituminous
Terrain / Geology Hilly
Structure
Total length of the Bridge 87.2m
No of span 142041*40+1*20 m
Total width of the bridge 11.0m
Width of Carriage way 7.5m
Width of Footpath with railing 1.5m
Kerbs 0.350
Type of Structure RCC
Type of Superstructure Pre Stressed +RCC T beam
Type of Bearing Pot cum PTFE
Type of Abutment. - . = . - Rectangular RCC with Return Wall
Type of Foundation o Open Foundation
Design Data
Live Load IRC Class 70R, Class A
Net bearing capacity of soil 490 KN/m2
Design Discharge 84 m°/s
= Minimum Clear waterway 25.00 m
Grade of Concrete
In superstructure M 35
I In substructure M 25
el Infoundation M 25
Grade and Quantity of Reinforcing Steel | TMT having characteristic of strength of 500 N/mm?
Total environmental cost Nrs. 2649850
Total civil cost Nrs. 109455304.29
Total Project Cost Nrs. 1121051564.29

Source: Design Report of Jalbire Bridge, 2015

3.3 Project Requirements

3.3.1 Land Requirements

public land. The land requirement for the proposed project is given in Table 3-2.
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Table 3-2: Land Requirement for the Project

Project Component Private Government Total
Temporary | Permanent | Temporary | Permanent | (ha)

Approach Road and Bridge axis 0 0 0 0.117 0.117
and river training

Construction Yard and 0 0 0.08 0.0 0.08
Stockpiling Area

Construction Camp 0 0 0.06 0.0 0.06

Spoil Disposal 0.09 0.00 0.09

Total 0 0 0.23 0.117 0.347

0 0.347

3.3.2 Construction Camp

Construction camp can be established in Jalbire gau, which is located 100 m u/s nearby the
road heading towards Chandibhanjyang VDC office/lcchakamana from Jalbire. The proposed
land is under government ownership. Since the number of construction crews will be in small in
number, the nearby houses can also be rented in.

3.3.3 Material Stockpiling Site

There is availability of the land (within RoW of NM road) near the existing Jalbire Bridge which
can be used for the stockpiling of the construction materials. Stockpiling on particular site will
not affect the smooth movement of vehicles during the construction period of the Jalbire Bridge.

3.3.4 Spoil disposal Site

Around 3680 m® of spoil is likely to be generated during construction of foundation. About 1250
m® can be utilized as filling materials and remaining 2430 m® should be managed. The spoil
generated will be disposed safely on the both banks of Jalbire Khola nearby the bridge
construction site with appropriate retaining wall protection with the provision of Toe wall. In
managing the spoil in such manner will serve as the river bank protection measure.

3.3.5 Construction activities and scheduling

» Construction technology
The construction of proposed bridge will be conventional mechanized methods thh partially
labour based. 4

o Construction Activities

Activities during construction includes civil works and river training works mcludtrfg zexc;avatlon
use of heavy machinery and equipment, drilling, quarrying, burrowing, use of construction
vehicles. The equipment like Truck, Grader, Pump, Vibrator roller, Rolier, Water Bowser,
Loader, Boiler, Sprayer, Air compressor, Hand sprayer, Aggregate spreader, Pneumatic Tyre,
Mixer, Vibrator/Compactor, Generator, Bitumen distributer, Chip spreader, Tractor and 10-15
ton Crane will be used during construction period.
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» Construction scheduling

The project is planned to be constructed within 18 months after the contract award. The
construction works will be halted during monsoon season (June to August).

s Construction raw materials

Cement, sand, aggregates and steel reinforcement will be used as raw material for bridge
construction while Gabion wires will be used for river training structures. Similarly, use of
bitumen, paints, and chemicals used to operate the equipment and vehicles will be used. The
design parameters for the proposed bridge has been adopted the design standard of DoR/IRC.

Flood plain of Trishuli River within 12 km from the project location (Near Gaighat) will be used
for sand and gravel required for the project. The collection of sand and gravel will be done by
the use of machineries like excavators, loaders, tippers, etc. For crushed materials, the project
can acquire crusher plant being operated in Gaighat, and other licensed suppliers. Simitarly,
other resources such as cement, rod, bitumen, chemicals, petroleum etc., can be acquired from
Narayanghat or Birgunj.

o  Water requirement during construction

Water from Jalbire Khola will be used during the construction purposes. Similarly, construction
water can also be acquired from Trishuli River.

e Energy required during construction
The energy required for the construction of the Jalbire Bridge will be generated from electricity
supply around the project area. Likewise, diesel generators will also be used during the load
shedding period.

+ Human Resource Requirements
The construction of the proposed bridge requires an estimated, 6600 man-days of unskilled
workforce, and 1900 man-days of skilled and semi-skilled workforce. The project will prioritize
the local people in proposed bridge construction works.

3.3.6 Resources required during operation

The activities during project operation will be only regular monitoring of the bridge and regular
and routine maintenance., While conducting regular maintenance no additional resource are
required. However, in case of major maintenance resources required will be based on the
activities to be conducted. During maintenance environmental safeguard measures have to be
conducted.

3.3.7 Institution Involved in Project Implementation

The RSDP within Nepal's Department of Roads (DOR) under the Ministry of Physical
Infrastructure and Transport (MoPIT) is the implementing agency for the proposed sub-project.
DoR"s Foreign Cooperation Branch (FCB) will be responsible for conducting all the
implementing arrangement for the proposed sub-project. DOR"s bridge branch will be
responsible overseeing the technical design standards, norms, and safeguards applied to the
project. The proposed sub-project will be implemented with IDA support using RSDP funding.
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All safeguards related aspects of the project will be identical to the on-going RSDP project. The
environmental and social aspects of bridges under the Bridge Project Unit are handled by the
centralized Geo-environmental and Social Unit (GESU) of the DOR. The Bridge Project Unit
coordinates with the GESU for environmental screening of the projects and outsourcing of the
consultants for environmental assessment. GESU is the primary agency of the DOR for the
environmental and social review of their projects including bridge projects and is the frontline
agency to review EA assessments and forward the EA documents for approval to the Ministry of
Physical Infrastructure and Transport (MoPIT). Responsibility for implementing the
Environmental Management Plan of Jalbire Bridge involves a number of concerned agencies
inclusively. The implementing agency for environmental safeguard of the proposed sub-project
includes;
+ Foreign Cooperation Branch, DoR

+ Geo-environmental and Social Unit (GESU)

+ Project in Charge

¢  World Bank

» Supervising Consultant-Environmental Safeguard Consultant
+ Contractor

These stakeholders have their own roles and responsibilities for the activities associated
including the design and implementation of mitigation measures during pre construction, during
construction and post construction works.

3.3.8 Maintenance approach

In the case of maintenance, persons assigned to NM road will handle routine maintenance tasks
such as clearing debris, and undertaking repairs that can be handled with basic hand tools. For
more extensive maintenance requirements, DOR divisional offices will prepare status report of
the bridges to undergo maintenance and the maintenance works will undergo through funding
from the Roads Board Nepal, the national budget or funding from international donor agencies.

3.3.9 Possible emission and waste generation during construction

Ditterent type of wastes and pollutants are assumed to be produced during the construction
phase of the project. Different natures of wastes produced during the construction phase are;

Solid Wastes: Solid wastes are produced mainly during the excavation, surplus materials used
during construction and camp operation. These wastes will be managed ‘i "‘an enwronment
friendly manner in designated site and will be managed immediately. Ste d otk
wasles will be assembled at designated site. The solid wastes or spoils fromi ‘ “lslruuwn
work are expected to be minimal; however, they will be managed promptly after th ‘generation
of the solid waste.

Liquid and Semi-Liquid Wastes: Excavation works, slurry and, oil and grease used during the
construction phase can cause water pollution. Project will conduct the activities to safely
manage the liquid and semi-liquid wastes.

Air Pollution: During the excavation process, dust and soil particles can enter the atmosphere
causing air pollution likewise, fuel combustion from vehicles and equipment can also degrade
the air quality. Gaseous Pollutants like NOx, SOx, CO2, CO and PM etc., will be produced while
operation of dozers, transporting vehicles and diesel generators. Likewise, dusts are assumed
to be produced during transporting of cements and sands.
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Noise Pollution: Operation of diesel generators, excavators, dozers and other construction
activities may increase the noise level.

10
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The methodology and procedures adopted during the preparation of 1EE report is discussed
below:

4.1 Desk Study and Literature Review

Various information and useful data from reliable sources related with the project’s IEE study
were collected and reviewed. Such sources of information included existing laws, rules,
guidelines and manuals, IEE reports of similar projects, Environment and Social Management
framework published by DoR, GESU. Detailed Engineering Survey and Design Report of the
Jalbire Khola Bridge Project were reviewed to determine the nature and scope of aclivities of
the project. Similarly, pertinent sources of secondary information were identified, collected and
reviewed to build acquaintance with the environmental settings of the project area under
physical, biological, socio-economic, and cultural domains of the environment. These sources
included publications of DDC Chitwan, Village Development Committee, CBS, NGOs, INGOs,
CBOs and other governmental and non-governmental organizations and various research
papers. Data on rainfall and other meteorological conditions were also acquired from DHM.

Map Reading: Map reading is one of the vital procedures as it built the preliminary
acquaintance with the general environmental setting of the project area by reading the maps of
different types like topographical maps, geological maps and Google maps. Similarly,
geographical boundary of the impact area was defined and delineated on the topographical
map.

Checklists and Questionnaire: Based on the desk study, project specific checklists were
prepared for focus group discussion, key informant survey and data collection ‘on physical,
hiological, social, economic and cullural baseline dala of the project area. Slmlldﬂy (s,-truulured ~
questionnaire were prepared to aid collection of socio-economic data and pther '
information.

4.2  Field Survey

Field survey was carried out by the team of multidisciplinary experts (IEE study team) to collect
the baseline information on physical, biological, and socioeconomic and cultural environment.
Likewise, the data related to land stability, site specific observation of air and noise quality and
physlographic condition of the project area was collected through field survey. Laboratory
analysis of the water collected was also carried out. Similarly, the data on biological
environment was collected through the sampling technique. Household’'s survey using
questionnaire and checklists was done to gather the information on socio-economic and cultural
environment of the project impact areas. Moreover, interactions and consulting meetings with
the people of project impact area was also conducted during the field visits.

4.3 Impact Area Delineation

The project the impact areas were identified during the preparation of ToR. Such areas were
delineated based on the field conditions and nature of project development using the similar

11
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past experiences of the experts involved in the IEE process. Based on the environmental
impacts of the project, the project-affected areas are classified as the following Table 4.1.

Table 4-1: Impact Area Delineation of the Project

Direct Impact Areas Project implementation site, the adjacent land plots, built up
structures, houses and property within 500 m from the project
site
Indirect Impact Areas Beyond 500 m away within the adjoining wards of the project

jmplementation site.

Zone of Influence
sites,

of

Influence area will encompass the proposed bridge location as
well as off-site and/or ancillary works such as burrow pits, quarry
river diversion, approach
stockpiling yard and also includes direct and indirect impact area
the project
Chandibhanjyang VDC, Chitwan District

road, camp site, material

and project implementation VDC i.e.,

4.4

Collection of Environmental Baseline Data/ Information

The following table presents a synopsis for the baseline information to be collected and the
methods that were adopted for the collection of such baseline information of the project area.

Table 4-2: Methods to collect the baseline data

Data Requ'ir‘ement ‘

Methods/ Tools

Physical and Cultural Environment

Physiology, Topography, Land use
type and land use classification,

Remote Sensing and GIS analysis on the togt Rhical,
maps published from the Department of Survey;iGoogle
image.

Hydrology - drainage network and
drainage density

Remote Sensing and GIS (QGIS Brighton 2.6.1) analysis
on the topographical maps published from the
Department of Survey, Google image.

Geology - rock types and rock
classification, seismicity, stability

Field Investigation / Direct Observation, Analysis of
geological map as published by Department of Mine and
Geology.

Soil Type and soil condition

Field observation, soil analysis

Sound / Noise conditions

Field observation, available secondary information

Weather and Climate conditions —

Temperature, precipitation, climatic

Secondary information from Department of Hydrology
and Meteorology (DHM), other published literatures.

12
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- Data Requirement

i _ Methods/ Tools

and bio-blimatic classifications

Type, volume and source of
construction material requirement

Secondary information from design engineers, feasibility
/ detail design reports

Information on burrow sites / tipping
sites / stockpiling sites, camp sites
etc.

Direct field observation / Interaction with design
engineers, local stakeholders.

Traffic conditions

Direct observation, information from the stakeholders,
traffic data from feasibility report

Public Utilities

Direct Filed Observation, Consultation with the locals

Cultural sites and cultural activities,
historical sites, foot trails etc.

Consultation with local, Direct observation of cultural and
historical sites.

Air Quality

Direct Field Observation and available secondary
information

Water Quality

Visual inspection of water around project éféa T

Biological Environment

Vegetation analysis

Field enumeration / survey

Faunal Environment

Key Informant Interview (Kil)

Aquatic Animals

Field Sampling of Macro-invertebrates/ Macrophytes,
Visual Observation/ Key informant Survey, past
literatures for Fishes

Socio-economic and Cultural Environment

Demographic, Economic, and

social services and facilities

Secondary Information from CBS, District Development
Committee (DDC), and Primary information of the
projects direct impact area and indirect impact area were
collected through structured questionnaire survey

4.5 Data Analysis

The experts of the relevant field analyzed the primary and secondary information qualitatively
and quantitatively. Physical, chemical, biological, socio-economic, and cultural information were
assembled and tabulated. The information were crosschecked and analyzed by the respective

13
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experts. The data were processed using computer-based spreadsheet (Excel) and SPSS and
were presented in tabular and pictorial forms.

4.6  Impact Identification/ Prediction and Evaluation

The environmental impacts as a result of interaction between project activities and baseline
condition were identified in terms of beneficial and adverse impacts, type
(direct/indirect/cumulative), and  magnitude of severity, extent, duration and
reversibility/irreversibility during project construction as well as in operation stage works. The
methods adopted to identify the impacts were through checklist.

The environmental impacts were evaluated as per the National EIA Guidelines (1993), based on
the magnitude, extent and duration of the impact. Similarly, experts' judgment and experience
from similar projects were used for the quantification of the impacts.

The specific criteria used in evaluating the significance of the impacts are based on the
following criteria. These criteria are not exhaustive but are ‘forward looking approach' to develop
a practice of impacts evaluation in the Nepalese EA system.

> If the species protected under the legal system of Nepal and the species as
included in the CITES appendix [ and i are to be cleared/felled, the impact has
been considered significant. Any loss of rare, endangered and endemic speC|es R
or critical or productive habitat will result to significant impact. o

> Any impact(s) to PAFs have been considered significant.
> Displacement of any family and temple and public utilities has been corisi
significant.
> Also direct impact on women and disadvantage group has been consndere,
significant. |
> Impacts resulted due to demolition of social services and infrastructure facilities
including archaeological, historical and cultural sites also been considered
significant. In addition, an impact is assessed as long-term if it lasts for 20 years
or more. An impact is assessed as medium term if it lasts for 3 to 20 years, and
an impact is assessed as short-term if it lasts only for 3 years or the construction
period. In classifying the extent, impacts limited up to the project area is site-
specific, limited up to the affected VDC's is local and an impact extending beyond
the project area would be termed as regional impact (National EIA Guidelines,
1993). In case of beneficial impacts, the following criteria have been used in the

study.
v Impacts that generate socio-economic benefits such as employment
generation, local income and poverty reduction without depleting the
natural resource base have been considered significant.

4.7 Public Involvement

Public Notice: The local people in project area, concerned government organizations, local
NGOs, CBOs, etc. were consuited during IEE study. In accordance with the Rule (7.1) of
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Environment Protection Rules, 1997, a 15-day public notice was published in a national daily
newspaper, Rajdhani on 16™ March, 2016. Furthermore, the copies of public notice were
pasted at public places of project area and their evidences (Muchulka) were collected.

Local people and stakeholders were involved during various phases of study process through
activities like public consultations, meetings, interactions, and discussions. These activities were
employed to collect information on various environmental factors and local peoples issues and
concerns regarding the project.

Public Consultations: The |EE team carried out a consultation meeting on 2072-12-07 at
Jalbire in Chandibhanjyang VDC. Additionally, several interactions were conducted with the
local people and concerned stakeholders during field visits. The consultation and interactions
were focused on the environmental sensitivity and concerns in and around the project area,
environmental features and their status, likely environmental impacts due to project
implementation and possible mitigation measures.

Information Disclosure: Approved IEE reports will be sent to Jalbire VDC and Chitwan DDC
office desk for stakeholders references. The copies will be made available in Ministry of
Physical Infrastructures and Iransport (MoPIT), Road Sector Development Project (RSDP)
office, Office of Geo-environmental and Social Unit of Department of Roads, World Bank Nepal
office and electronic copy will be made available in RSDP official website for publicsdi)sclo(sure, \

Table 4 3: Summary of Public Consultation Meetings

Date Venue |Address Participant |Issues and suggestio %
people during public ¢¢

L
0o |2 £
= | E
s |8
Jalbire  |Jalbire, 6 |0 » Temple if affected seriously
2072/12/07 Chandibhanjyang- due to project, it should be
(September 09, Chitwan reconstructed in the nearby
201 3) lOCGllty

e local people should be
employed during project
construction. ’

» Resting place (Chautari) at
Jalbire should be constructed.

The following organizations were consulted during the preparation of the draft IEE.

Central Level Agency: Ministry of Physical Infrastructure and Transport, Department of Roads
(DoR), Road Sector Development Project (RSDP), Geo-environmental and Social unit (GESU).

Local Level Agency: Village Development Committee, Non-governmental Organizations,
Community Based Organization, etc.

Recommendation Letters: The recommendation letters from project affected VDC was
collected for the environmental clearance and implementation of the project.
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4.8 Study Team

{EE study team of Jalbire bridge includes the following members.

S.N | Name Study Area

1 Kaushal Raj Adhikari | Team Leader/Environmentalist
2 Ujjwal Tiwary Physical Environment

3 Manish Kumar Singh | Civil Engineer

4 Tara Bhattarai Geologist

5 Rishikesh Pokerel Hydrologist

6 Shiva Dhakal Sociologist
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CHAPTER 5: Legal Review

Relevant legal measures including the constitution, acts and regulations, policies and plans,
manuals and guidelines, standards and conventions were reviewed during the course of IEE
study. Such relevant legal measures are listed in the following sub-sections.

5.1  Constitution of Nepal

Article 30 of the Constitution of Nepal 2072 proclaims the rights regarding clean environment.
Article 30 (1) states that each person shall have the right to live in a healthy and clean
environment. Likewise 30(2) states that the victim of environmental pollution and degradation
shall have the right to be compensated by the pollutant as provided for by law. Article 30 (3)
ensures that any article of the constitution shall not be deemed to obstruct the making of
required legal provisions to strike a balance between environment and development for the use
of national development works. Acts and Regulations

5.2 Acts

5.2.1 Environment Protection Act, 2053 BS (1997 AD)

Nepal has enacted Environment Protection Act (EPA), 1997 which is enforced through
appropriate regulatory measures. lts preamble mentioned “ whereas, it is expedient to make
legal provisions in order to maintain clean and healthy environment by minimizing as far as
possible, adverse impacts likely to be caused from environmental degradation on human
beings, wildlife, plants, nature and physical objects; and to protect environment with proper use
and management of natural resources, taking into consideration that sustalnable development
could be achieved from the inseparable interrelationship between the economfc development
and environment protection®. Major highlights of the act are;

Section 3: It requires the proponent to carryout |IEE and EIA as presc’r'ib;g

Section 4: No one is supposed to implement the proposal without approval from the

concerned agency.

Section 5: In order to implement any proposal, the proponent should submit the
proposal along with its report on IEE or EIA to the concerned agency for approval.

Section 6(1): The relevant agency is empowered to grant approval for the IEE report,
only if it finds that no significant adverse effects will be caused to environment by the
implementation of the proposal. The government agency is required to forward the
EIA report submitted along with proposal to it, with its opinion on the report to the
Ministry of Science, Technology and Environment (MoSTE).

Section 6(2): While preparing the IEE report of the proposal, if it is found necessary to
carry out EIA of such a proposal, the concerned agency can issue an order to carry
out EIA.
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5.2.2 Solid Waste Management Act, 2068 BS (2011 AD)

This Act provisioned the duties, roles and responsibilities of local government to take action to
control haphazard waste generation, disposal or collection and has provisions for various
punitive measures against those engaged in activities detrimental to the intentions of the Act.
The act considers offenses and is liable to punishment inter alia to discharge solid waste in
ways other than the time and place prescribed by the local Body, to keep, throw, stack or
discharge any kind of hazardous waste on the road or in any public place causing adverse
effects to public health except in places prescribed by the Local Body. Section 4(2) mentioned
that the responsibility for processing and management of hazardous waste, medical waste,
chemical waste or industrial waste under the prescribed standards shall rest with the person or
institution that has generated the solid waste. Section 5(2) mentioned that, it is the duty of every
person, institution or entity to reduce the quantum of the solid waste by making arrangements to
dispose the disposable (biodegradable/Organic) solid waste within their own area or making
arrangement for the reuse thereof and discharging the remaining solid waste thereafter. Chapter
9 section 38 assumes offences inter alia, if any person discharge solid waste in ways other than
the time and place prescribed by the Local Body, to park any kind of transportation vehicle in
the road or any public place during the time prescribed by the Local Body for carrying out
cleaning or collection of solid waste or during the cleaning time, or to refuse to remove the
vehicle from such place; to keep, throw, stack or discharge any kind of hazardous waste on the
road or in any public place causing adverse effects to public health except in places prescribed
by the Local Body.

52.3  Public Road Act, 2031 (1974)

Section19 of the Act states that, permission of DoR is required to carry out actlvmes within the’_’f?'
limits of the road boundaries. Local governmental offices have to give notice to”’t U DoR pnor to
the start of activities in the limits of the public roads (Section 29). The Act empow DoR to
acquire any land on a temporary basis (for storage facilities, construction camps, eic) dunng
road construction and upgrading. The temporary acquisition of land containing any buildings
(e.g. houses, sheds, temples and schools) is avoided wherever possible. The Act also
empowers DoR to “lift earth, stone or sand from any adjoining land" during construction and
upgrading works. The Act does not provide for leasing of land. However, DoR is required to pay
compensation for any damages caused to buildings, crops and trees, where the farming activity
of the landowner is interrupted, and where the landowner has to incur expenses to restore the
land after its return. Compensation is determined between DoR and the titleholder, or through
mediation, involving officials from the relevant VDC and District. The GoN may prohibit, through
notification in the Nepal Rajapatra (Government Gazette), the construction of any permanent
structure (other than walls) within 6m of the road formation edge.

5.2.4 Labor Act 2048 BS (1992 AD)

The Act mandates the employer to give priority to the Nepalese citizen while employing
personnel and workers in company. After a year of service, the company or employer has to
employ the workers permanently with broadly defined position, roles and responsibilities and the
pay scale. But employee under contract for short duration of time will not entitled for permanent
employment. The employer could terminate the employee with prior approval of the Department
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of Labour and prior notice to the employee as defined by the law. The labour act prohibits the
employment of the child or under-aged person. The employer could not force the workers to
work for fong hours other than that defined by the taw. The employer has the responsibility to
ensure healthy environmental conditions of the workplace as defined by the law.

5.2.5 Local Self-Governance Act 2055 BS (1998 AD)

The Act empowers the VDCs, DDCs and Municipalities to conserve, manage and use their
natural resources and collect tax, revenue from the sale and use of such resources and use it
for local development. Section 25(e) of the Act requires the ward to help for protection of
environment through plantation over the bare land, cliff and mountains. Section 28 has
mentioned the functions, rights, and duties of VDC. The VDCs are required {o protect the
environment, nature and natural resources. Section 55 empowers VDC to levy taxes on
utilization of natural resources. Section 68 lists the property of the VDC, which includes natural
resources. Apparently, natural resources include mineral resources and thus, VDCs have an
absolute authority over the natural resources.

5.2.6 Public Road Act, 2031 (1974)

Section19 of the Act states that, permission of DoR is required {o carry out activities within the
limits of the road boundaries. Local governmental offices have to give notice to the DoR prior to
the start of activities in the limits of the public roads (Section 29). The Act empowers DoR to
acquire any land on a temporary basis (for storage facilities, construction camps, etc.y durmg
road construction and upgrading. The temporary acquisition of land containing:-any buﬂdmgs
(e.g. houses, sheds, temples and schools) is avoided wherever possible. The Act also:

empowers DoR to “lift earth, stone or sand from any adjoining land” during construct;onnand

upgrading works. The Act does not provide for leasing of land. However, DoR is reqt :
compensation for any damages caused to buildings, crops and trees, where the farmmg*'agtmtyf
of the landowner is interrupted, and where the landowner has fo incur expenses {o restore the
land after its return. Compensation is determined between DoR and the titleholder, or through
mediation, involving officials from the relevant VDC and District. The GoN may prohibit, through
notification in the Nepal Rajapatra (Government Gazette), the construction of any permanent
structure (other than walls) within 6m of the road formation edge.

5.2.7 Forest Act, 2049 (1993)

The forest Act, 1993 recognizes the importance of forests in maintaining a healthy environment.
The act requires decision makers to take into account of all forest values, including
environmental services and biodiversity, not just the production of timber and other forest '
commodities. The basis of the act’s approach to forest and forest products is ‘resource oriented’
rather than ‘use oriented’. Section 23 empowers the government to delineate any part of the
national forest that has a special environmental, scientific or cultural importance as a protected
forest. Section 49 of the act prohibits reclaiming lands, setting fires, grazing, removing or
damaging forest products, felling trees or plants, wildlife hunting and extracting boulders, sand
and soil from the National forest without the prior approval. The act opens avenues to carry out
IEE of the development proposal if they are to implemented in the forest areas and/or pass
through the forest areas. Section 68(1) of the Act empowers the government to permit the use
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of any part of Government managed forest, community forest, leasehold forest, if there is no
alternative except to use the forest area for the implementation of a project of national priority
without significantly affecting the environment.

5.2.8 Aquatic Animal Protection Act, 2018 BS (1961) {Amended 2056 BS)

The Aquatic Animals Protection Act (1961) and amendment indicates an early recognition of the
value of wetlands and aquatic animals. Section 3 renders punishable to any party introducing
poisonous, noxious and explosive materials into a water resource, or destroying any dam,
bridge and water system with the intent of catching or killing aquatic life. There is no reported
case of prosecution for a breach of AAPA. This demonstrates the government's ineffectiveness
in developing a surveiflance system for conserving aquatic life. Under section 4, the government
is empowered to prohibit catching, killing and harming of certain kinds of aquatic animals by
notification in the Nepal Gazette. However, notice under this section has never been published
by the Government. The act has been amended to include the provision that obliges the
proponent to construct fish ladder at the dam site {o ensure the movement of aquatic animal. If
it is not possible, the proponent should establish fish hatchery or a nursery, close to the dam
site of the water resource projects, for artificial reproduction and conservation (Section 5b).

5.2.9 National Foundation for the Development of Indigenous Nationalities Act, 2002

The act has provisioned the establishment and operation of “National Foundation for
Development of Indigenous Nationalities” for social, economic and cultural development and"
upliftment of various Indigenous Nationalities of Nepal and for their equal parhcnpatton |n the
mainstream of national development. The main objectives of the foundation are; :

e To preserve and promote the language, scripts, cultures, arts and histories of L
indigenous nationalities;

+ To preserve and promote the languages, scripts, cultures, arts, and histories of the
indigenous nationalities;

» To preserve and promote the traditional knowledge, skills, technologies and special
knowledge of the indigenous nationalities and to provide assistance in its vocational
use.

¢ To cause the indigenous nationalities to be participate in the mainstream of overall
national development of the country by maintaining a good relation, goodwill and
harmony between different indigenous groups, castes, tribes and religious
communities of Nepal; and

e To provide assistance in building an equitable society by making social, economic,
religious and cultural development and upliftment of indigenous nationalities.

5.2.10 Land Acquisition Act 2034 (1977) and Amendment, 2049

The act was promulgated for the purpose of acquiring land for public uses or for government
institution. The Land Acquisition Act, 1977 clearly empowers the Government to acquire
necessary land at any place in any quantity by giving the compensation pursuant to the Act for
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the land required for any public purpose or for operation of any development project initiated by
government institution (Section 3 and 4). The Government shall provide compensation to the
concerned person and organization as decided by the Compensation Fixation Committee. The
committee consists of Chief District Officer, Chief District Land Administration and Revenue
Officer, Project Chief and the Representative of the DDC. The compensation paid under this Act
will be in cash. However, under the Section 14 of the Act it is stated that, the Government may
allot land to those people whose fand has been acquired, from the land it possess such as
Ailani, or Government-owned any other land, and if they prefer land for {and.

5.2.11 Ancient Monument Protection Act 2013 (1956}

This depiction of the act has been done to maintain peace and order by preserving the ancient
monument and by controlling the trade in archaeological objects as well as the excavation of the
place of ancient monuments and by acquiring and preserving ancient monument and
archaeological, historical or artistic objects. Section 12 of the act mentioned the following act as
punishable,

+ One who destroys, demolishes, removes, alters, defaces or steals having realized
an amount equal to the claimed amount of such Ancient monument shall be
punished with a fine of twenty- five thousand rupees to one hundred thousand
rupees or with an imprisonment of five years to fifteen years or both.

+ One who uses the ancient monument in an unauthorized way or harms it by any
other means having realized an amount equal to the claimed amount of such ancient
monument shall be punished with a fine up to twenty- five thousand rupees or with
an imprisonment up to five years or both.

» One who destroys, demolishes, defaces, steals or removes or alters unauthorizedly
or causes harm to the archaeological object by any other means, having realizéd on .
amount equal to the claimed amount of such archaeological objects shallbg
punished with a fine a five- thousand rupees to one hundred thousand rupees‘iot
with an imprisonment up to five years or both. ‘

5.2.12 Child Labour (Prohibition and Regulation) Act 2057 BS (2000 AD)

The Child Labour {Prohibition and Regulation) Act 2000 preclude that “whereas it is expedient to
prohibit engagement of child in factory, mining and similar other riskful work and to make
necessary provision for health, child's safety and services and facilities while engaging them in
other work. Under the Section 3 of the Act, children below 14 years of age are strictly prohibited
to works as a labourer. Section 4 of the act states that “Nobody shall engage in work a child as
a labourer by pleasing, gratifying or misrepresenting him or under greediness or fear or thereat
or coercion or any other way against his will". Under Section 6, in case any Enterprise has to
engage a child in works, an approval has to be obtained from the concerned labour office or any
authority or official prescribed by that office and form the father, mother or guardian of the child.
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5.3 Regulations

5.3.1 Environment Protection Regulations, 2054 BS (1997 AD)

The EPR adopts the environmental assessment criteria mentioned in the National EIA
Guidelines. Major highlights of the Rule are; ‘

Rule 3: The proponent is required to carry out IEE as per Schedule 1.

Rule 5: While preparing the |EE report, the proponent should prepare and submit the
TOR and get approval from concerned body.

Rule 6: In case, the approving agency of |EE report finds appropriate to carry out EIA,
the proponent should fulfill all the formalities of the EIA process.

Rule 7(1): The proponent should prepare IEE report in the format as indicated in
schedule 5 of the EPR, 1997.

Rule 7(2): In case of |IEE report, the proponent should publish a public notice on the
concerned VDC, municipality, DDC, schools, Health posts, and hospital through a
National level daily newspaper seeking their opinions and suggestions in writing
within 15 days and prepare a deed of public inquiry. The opinions and suggestions
received should be included in the report.

Rule 10: The proponent should submit 15 copies of the |IEE/EIA report along with the
recommendation of the concerned VDC or municipality to the concerned agency for
approval.

Rule 11: The concerned agency, after investigation should approve lhe IEE report within
21 days from the date of its receipt

Rule 45-47: Anyone wishing to receive compensation may file the application to'the
Chief District Officer (CDO) and should forward the file to the concerned :agericy in"
case the evaluation of effects/loss. Once the loss is evaluated, the CDO should
determine the amount of compensation within 60 days of receipt of apphcatlo
proponent should pay the compensation amount within 30 days of demsxon."in‘ '

the proponent (individual, institution or proponent) fails to pay within time limit, the

victim may submit an application, and the CDO shall auction the property of the

proponent and pay the amount of compensation as determined.

5.3.2 Solid Waste Management Rules 2070 (2013 AD)

Rule 5 is relevant for the implementation of the proposed project which provisioned that no one
shall discharge solid waste by mixing harmful, chemical, organic or inorganic waste with other
waste. The arrangement for final discharge should only be made after processing of harmful,
chemical, organic or inorganic waste into a general waste. Rule 7 provisioned that the
collection, storage and transportation of harmful, chemical, organic or inorganic waste shall only
be done by applying a safe mode.
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5.3.3 Forest Rules 2051 (1995)

Rule 65 (1) of the Forest Regulation stipulates that in case the execution of any project having
national priority in any forest area causes any harm to any local, individual or community, the
proponent of the project itself bear the amount of compensation to be paid. Similarly, the entire
expenses required for the harvesting, logging and transporting of the forest products in a forest
area should be borne by the proponents of the project. In addition to this, Section 65(2) states
that, “the proponent has to pay all the expenditures’ required during harvesting, logging and
transporting operation of forest products cleared from the forest area". The Forest Regulation,
1995 (amended in 2001) has listed 3 species banned for collection, use, sale, distribution,
transportation and export, 9 species banned for export and 7 tree species banned for felling,
transportation and export.

5.4 Policies and Plans

5.4.1 Policy on Land Acquisition, Resettlement and Rehabilitation for the Infrastructure
Development Projects, 2071 (2015 AD)

The government has introduced Land Acquisition, Resettlement and Rehabilitation Policy,
paving the way for developers of various physical infrastructure projects to acquire land without
affecting livelihood of people who have to be relocated from the area where such projects will be
built. The policy, which calls for creation of a scientific standard for land valuation and extension
of compensation equivalent to minimum market value of land, is expected to facilitate
developers to implement projects, like hydro, roads and transmission lines, on time. This will
reduce chances of significant cost overrun, which inflates project cost. Also, a provision in the
policy that allows the government to take action against those who try to disrupt land acquisition

process or create hurdies for project developers that have acquired land by following the due -

process is expected to help project developers in completing the projects on time. The policy
has tried to address these complex issues of resettlement and rehabilitation so that the ‘country
can achieve its development goals without causing adverse-impact on living standard of the
people who are displaced or affected by the projects. Tl

In this regard, the policy has stressed on the need to first assess economic and social Impact o
the development project. Based on this, projects will be categorized as high-, medium- and low-
risk. High-risk projects refer to those which displace 50 or more households in the mountainous
region, 75 or more households in the hilly region and 100 or more households in the Tarai.
Medium-risk projects, on the other hand, are those that force relocation of less than 50
households in the mountainous region, less than 75 households in the hilly region and less than
100 households in the Terai. Likewise, low-risk projects refer to those which cause productive
property to shrink by up to 10 per cent.

Upon evaluation of these impacts, a strategy on land acquisition and compensation must be
framed for low-risk projects. But in the case of high- and medium-risk projects, a detailed
resettlement and rehabilitation plan must be designed. Also, families should be entitled to
compensation if works like installation of transmission, telephone and underground drinking
water pipe lines affect livelihood. And in case the projects affect yields of registered commercial
crop, fruit or flower producers, compensation equivalent to five years of revenue must be given
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in cash. All expenses related to land acquisition, compensation and implementation of
resettlement and rehabilitation plans should be considered as project cost, according to the
policy. Also, interest should be paid on compensation amount depending on the days it took to
release funds to those affected by the project. The interest calculation begins from the day a
formal decision was taken to operate the project, says the policy. The compensation amount for
those affected by the project will be fixed by a five-member compensation committee formed
under chief district officer. The committee can form a technical team to determine the
compensation amount. This team should derive the compensation amount by working closely
with members of families that are likely to be displaced. The policy says that “Once the
compensation amount is fixed by the committee, it cannot be reviewed,” says the policy. Those
not satisfied with land acquisition, resettlement and rehabilitation processes can lodge
complaints at a body formed at the project office and complaint hearing offices at district and
regional levels.

5.4.2 National Transport Policy 2058 BS (2001 AD)

The principal objective of the National Transport Policy is to develop a reliable, cost effective,
safe facility oriented and sustainable transport system that promotes and sustains the
economic, social, cultural and tourism development of Nepal as a whole. The policy states
special attention shall be given to improving 'the comfort, reliability, safety, frequency,
‘availability and affordability of public transport and to reducing harmful emissions arising from
public transport operations among others. The policy also insists that the construction,
improvement and management of the means of transport shall be done in harmony with the
traffic safety and environmental effect.

5.4.3 Nepal Environmental Policy and Action Plan, 2049 BS (1993 AD)

Nepal Environmental Policy and Action Plan (NEPAP) has been prepared as a part of
Government of Nepal's continuing effort to incorporate environmental concerns into; the:
countries development process. The policy focuses on mitigating the environmental impacts; d

to urbanization, industrialization and infrastructural development. The policy further states tha
roads, irrigation, hydroelectric and other infrastructures project have the potential for imposing
significant environmental cost if they are not designed and properly implemented. The policy
also focuses that the greater involvement of the local people is a prerequisite for improving
design and implementation. '

5.4.4 Three Years Interim Plan 2070/71-2072/73 (2013/14-2015/16)

The plan identified the importance of road sector in promoting national unification, socio-
economic development and regional balance contributing to overall development of the country.
It has identified the importance of road network in promoting the access fo service facilities like
education, health and market, industry, tourism, hydropower development and so on. The plan
focuses on upgrading and maintenance of existing roads and rendering them all weather as well
as extension of the road network to places without road connection.
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5.4.5 DoR Bridge Policy and Strategy, 2004

The DoR Bridge Policy emphasizes on safety, reliability and cost-effectiveness of the transport
facilities. The policy has the strategies of strengthening the existing institutional capacity,
establishing economic and financial norms, institutionalizing bridge maintenance and
emergency works, incorporating environmental and social aspects in the management of
bridges, establishing project management cycles, technical support and standardizing bridge
definitions with other organization.

5.5.6 Twenty Year Road Plan, 2059 -2079 (2002-2022)

The Government of Nepal (GoN) has formulated a 20 Year Road Plan. One of the main
objectives of the Plan is the development of Strategic Road Networks {SRN). The implementing
strategies of the Plan include all weather road connection to the District Headquarters (DHQ)
and provision of road linkages from the DHQ to the adjacent road network of the neighboring
districts and countries. The strategy adopted by the 20 Year Road Plan is aligned with the
priorities set out in the Tenth Five Year Plan (2002-2007) as that plan gives priority to
constructing feeder and strategic roads connecting North to South.

5.4.7 World Bank Policy on Environmental and Social Safeguard
The World Bank Operational Policy OP. 4.01: Environmental Assessment

World Bank requires environmental assessment (EA) of projects that are proposed financing
from World Bank to help ensure that they are environmentally sound and sustainable, and thus
to improve decision making. EA evaluates a project’s potential environmental risks and: 1mpacts‘

in its area of influence, examines project alternatives; identifies ways of improving project

selection, siting, planning, design, and implementation by preventing, minimizing, mltlgatlng,, or

compensating for adverse environmental impacts and enhancing positive impacts; and in o
the process of mitigating and managing adverse environmental impacts throughout projec
implementation. EA takes into account the natural environment (air, water, and land); human
health and safety; social aspects (involuntary resettlement, indigenous peoples, and cultural
property), and transboundary and global environmental aspects.4 EA considers natural and
social aspects in an integrated way.

The Bank undertakes environmental screening of each proposed project to determine the
appropriate extent and type of EA. The Bank classifies the proposed project into one of four
categories, depending on the type, location, sensitivity, and scale of the project and the nature
and magnitude of its potential environmental impacts. The proposed sub-project (ie.,
construction of Sija Khola Bridge) falle within Category project. Ae per World Bank Operational
Policies a proposed project is classified as Category B if its potential adverse environmental
impacts on human populations or environmentally important areas—including wetlands, forests,
grasslands, and other natural habitats—are less adverse than those of Category A projects.
These impacts are site-specific; few if any of them are irreversible; and in most cases mitigatory
measures can be designed more readily than for Category A projects.

For sector investment loans (SlLs), during the preparation of each proposed subproject, the
project coordinating entity or implementing institution carries out appropriate EA according to
country requirements and the requirements of this policy. The Bank appraises and, if necessary,
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includes in the SIL components to strengthen, the capabilities of the coordinating entity or the
implementing institution to (a) screen subprojects, (b) obtain the necessary expertise to carry
out EA, (c) review all findings and results of EA for individual subprojects, (d) ensure
implementation of mitigation measures (including, where applicable, an EMP), and (e) monitor
environmental conditions during project implementation.  If the Bank is not satisfied that
adequate capacity exists for carrying out EA, all Category A subprojects and, as appropriate,
Category B subprojects—including any EA reports—are subject to prior review and approval by
the Bank.

The World Bank Operational Policy (OP. 4.04): Natural Habitats

As per OP. 4.04, World Bank supports for the protection, maintenance, and rehabilitation of
natural habitats and their functions in its economic and sector work, project financing, and policy
dialogue. The Bank supports, and expects borrowers to apply, a precautionary approach to
natural resource management to ensure opportunities for environmentally sustainable
development. The Bank promotes and supports natural habitat conservation and improved land
use by financing projects designed to integrate into national and regional development the
conservation of natural habitats and the maintenance of ecological functions. Furthermore, the
Bank promotes the rehabilitation of degraded natural habitats. The Bank does not support
projects that, in the Bank’s opinion, involve the significant conversion or degradation of critical
natural habitats. Wherever feasible, Bank-financed projects are sited on lands already
converted (excluding any fands that in the Bank's opinion were converted in anticipation of the -
project). The Bank does not support projects involving the significant conversion of naihral,?
habitats unless there are no feasible alternatives for the project and its siting, 'f-a,_nd".‘
comprehensive analysis demonstrates that overali benefits from the project substanti:
outweigh the environmental costs. If the environmental assessment indicates that a proj
would significantly convert or degrade natural habitats, the project includes mitigation measures "V, &gt
acceptable to the Bank. Such mitigation measures include, as appropriate, minimizing habitat

loss (e.g., strategic habitat retention and post-development restoration) and establishing and
maintaining an ecologically similar protected area. The Bank accepts other forms of mitigation
measures only when they are technically justified.

World Bank Operational Policy (OP 4.36): Forest

World Bank Operational Policy 4.36 aims to reduce deforestation, enhance the environmental
contribution of forested areas, promote afforestation, reduce poverty, and encourage economic
development. Combating deforestation and promoting sustainable forest conservation and
management have been high on the international agenda for two decades. However, little has
been achieved so far and the world's forests and forest dependent people continue to
experience unacceptably high rates of forest loss and degradation. The Bank have proposed
revised approach to forestry issues, in recognition of the fact that forests play an increasingly
important role in poverty alleviation, economic development, and for providing local as well as
global environmental services. Success in establishing sustainable forest conservation and
management practices depends not only on changing the behavior of all critical stakeholders,
but also on a wide range of partnerships to accomplish what no country, government agency,
donor, or interest group can do alone. Where forest restoration and plantation development are
necessary, the Bank assists borrowers with forest restoration activities that maintain or enhance
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biodiversity and ecosystem functionality. The Bank also assists borrowers with the
establishment and sustainable management of environmentally appropriate, socially beneficial,
and economically viable forest plantations to heip meet growing demands for forest goods and
services.

Involuntary Resettlement (OP 4.12)
The overall objectives of the bank policy on the involuntary resettlement are;

« [nvoluntary resettlement should be avoided where feasible, or minimized, exploring all
viable alternative project designs.

« Where itis not feasible to avoid resettlement, resettlement activities should be conceived
and executed as sustainable development programs, providing sufficient investment
resources to enable the persons displaced by the project to share in project benefits.
Displaced persons should be meaningfully consulted and should have opportunities to
participate in planning and implementing resettlement programs.

+ Displaced persons should be assisted in their efforts to improve their livelihoods and
standards of living or at least to restore them, in real terms, to pre-displacement levels or
to levels prevailing prior to the beginning of project implementation, whichever is higher.

The policy covered the following impact;

This policy covers direct economic and social impacts that both result from Bank and or "Ra k
assisted investment projects, and are caused by;

(a) The involuntary taking of land resulting in

(i) Relocation or loss of shelter;
(it} Loss of assets or access to assets; or

(iif) Loss of income sources or means of livelihood, whether or not the affected persons must
move to another location; or

To address these impacts the burrowers should prepare resettlement plan or resettlement policy
framework that covers;

(i) informed about their options and rights pertaining to resettlement;

(i) Consulted on, offered choices among, and provided with technically and economically
feasible resettlement alternatives; and

(iii) provided prompt and effective compensation at full replacement cost for losses of assets
affected by the project

Where necessary to achieve the objectives of the policy, the resettlement plan or resettlement
policy framework also include measures to ensure that displaced persons are; (i) offered
support after displacement, for a transition period, based on a reasonable estimate of the time
likely to be needed to restore their livelihood and standards of living; and (i) provided with
development assistance in addition to compensation measures (i) such as land preparation,
credit facilities, training, or job opportunities.

Indigenous People (OP 4.10)
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This policy contributes to the World Bank goal of poverty reduction and sustainable
development by ensuring that the development process fully respects the dignity, human rights,
economies, and cultures of Indigenous Peoples. For all projects that are proposed for Bank
financing and affect Indigenous Peoples, the Bank requires the borrower to engage in a process
of free, prior, and informed consultation. The Bank provides project financing only where free,
prior, and informed consultation results in broad community support to the project by the
affected Indigenous Peoples. Such Bank-financed projects include measures to (a) avoid
potentially adverse effects on the Indigenous Peoples’ communities; or (b) when avoidance is
not feasible, minimize, mitigate, or compensate for such effects. Bank-financed projects are also
designed to ensure that the Indigenous Peoples receive social and economic benefits that are
culturally appropriate and gender and intergenerationally inclusive. The Bank recognizes that
the identities and cultures of Indigenous Peoples are inextricably linked to the lands on which
they live and the natural resources on which they depend. These distinct circumstances expose
Indigenous Peoples to different types of risks and levels of impacts from development projects,
including loss of identity, culture, and customary livelihoods, as well as exposure to disease.
Gender and intergenerational issues among Indigenous Peoples also are complex. As social
groups with identities that are often distinct from dominant groups in their national societies,
Indigenous Peoples are frequently among the most marginalized and vulnerable segments of
the population. As a result, their economic, social, and legal status often limits their capacity to.
defend their interests in and rights to lands, territories, and other productive resources, and/(‘):rf
restricts their ability to participate in and benefit from development. At the same time, the Bank
recognizes that Indigenous Peoples play a vital role in sustainable development and that thein
rights are increasingly being addressed under both domestic and international law.

On the basis of the social assessment and In consultation with the affected Indigenous Peoples'
communities, the borrower prepares an Indigenous Peoples Plan (IPP) that sets out the
measures through which the borrower will ensure that (a) Indigenous Peoples affected by the
project receive culturally appropriate social and economic benefits; and (b) when potential
adverse effects on Indigenous Peoples are identified, lhose adverse effects are avoided,
minimized, mitigated, or compensated for. The IPP is prepared in a flexible and pragmatic
manner, and its level of detail varies depending on the specific project and the nature of effects
to be addressed. The borrower integrates the IPP into the project design. When Indigenous
Peoples are the sole or the overwhelming majority of direcl project beneficiaries, the elements
of an IPP should be included in the overall project design, and a separate IPP is not required. In
such cases, the Project Appraisal Document (PAD) includes a brief summary of how the project
complies with the policy, in particular the IPP requirements.

5.5 Manuals/Guidelines/ Directives

5.5.1 Environmental and Social Management Framework {(ESMF), 2064 BS (2007) with
Addendum 2013(Revised)

The objective of ESMF is to frame guidelines and procedures to deal with environmental and
social impacts associated with the implementation of this project. The framework presents the
detailed account of environmental and social framework to deal with impacts and preparation of
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mitigation plans. The framework also describes the implementation arrangements including
monitoring and evaluation mechanisms for implementing the mitigation measures.

5.5.2 National Environmental Impact Assessment Guidelines 2050 BS (1993 AD)

The objectives of the guideline are to assist in assessment of the impacts likely to be caused on
the environment by implementation of the project; facilitate to optimize the benefit of
development without degrading the environmental quality, natural resource base and cultural
heritage of the society, help to discover the protective and preventive measures to remove the
adverse impacts likely to be caused on the environment by the implementation of the project;
facilitate to integrate the environmental consideration in the project planning cycle; provide
information to decision makers to determine whether or not the proposed project is to be
implemented from an environmental perspective and what mode should be adopted while
implementing the project.

5.5.3 Environmental Management Guidelines, GESU/DOR, 1999

Environmental Management Guidelines, GESU/DoR, July, 1999 was prepared - as part of the
program undertaken by GON and the World Bank under the Road Maintenance and

Rehabilitation Project. The guideline was prepared to help in operational practices for all road . .

maintenance, rehabilitation and construction activities under DOR. The Guideline ou"t'lines"
environmental mitigation measures to be incorporated into DOR projects, procedure for pubhc
participation, and socio-economic considerations. The guideline proposed enwronmen’taL
safeguard measures into twelve issues including (i} Quarries; (ii) Borrow Pits; (iif) Spa <an
Construction Waste Disposal; (iv) Work Camp Location and Operation; (v) Labour Cd p

Location and Operation; (vi) Earthwork/Slope Stabilization; (vii) Use of Bitumen; (viii) Stockplhng Tt

of Materials; (ix) Explosive, Combustible and Toxic Materials Management; (x) Setting Up and
Operation of Stone Crushing Plants; (xi) Water Management; (xii) Air & Noise Pollution. This
guidelines also outlines implementation methods for undertaking mitigation measures for
activities related to these issues.

5.54 Reference manual for Environmental and Social aspect of integrated Road Development

This manual provides guidance to integrate social and environmental considerations, including
public involvement strategies, with technical road construction practices. It suggests process of
addressing environmental and social issues alongside technical, financial and others. The
manual recommend various environmental and social approaches, actions and strategies.

5.5.5 Public Work Directives, 2002

Public Works Directive (PWD) 2002 is designed to apply uniform procedures for public
construction works including environmental procedural guidelines which are consistent with the
World Bank’s best practices. The PWD combine financial administration regulations (FAR) and
other rules and regulations on technical, social, and environmental matters to provide a single
source of procedures and reference documents for implementing public construction works.
Their guidance applies to the procurement of works under large, medium and small contracts.
As concerns decent work, several sections within the PWD mention application of labour laws.
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The PWD specifically mentions that in all cases, existing laws prevail over the directives and, as
noted in more detail in this paper, some of these documents contain obligations for contractors.

5.5.6 Batawaran Nirdesika 2057 (2001)

The directive is focused in the practical implementation of the small rural infrastructure through
the minimization of environmental impacts. This directive includes the simple methods of
environmental management in different phases of project cycle.

5.6 Standards

5.6.1 National Standard on Noise Level 2069 BS

The threshold limit of noise for Leq in decibel as prescribed by The National Standard for Noise,
2069 B.S. has for different sectors in day and night are as follows;

Threshold limit of noise in different sectors

Industry 75 ' 70

; Business 65 55
Rural residential area 45 40
Urban residential area 55 50

Mixed residential area 63 55

Peaceful area 50 40

Maximum threshold limit of noise for several machineries

1 Water pump 65

2 Diesel generator 90

Loudspeaker, other entertainment

3 instrument 70

5.6.2 National Ambient Air Quality Standard 2012 AD

The construction emissions fugitive and combustion shall not pollute the ambient air quality to
exceed the following limits.

National ambient air quality standards for several pollutants

A
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_Parameter
TSP 4 (Total Suspended m? Annual -
Particulates) HS 24-hours® 230
PMyo 3 Annual -
/
I o hours® 120
Annual** 50
Dioxid /m®
Suiphur Dioxide ug/m i Fours” =5
Annual 40
. . . / 3
Nitrogen Dioxide ug/m A hours® 30
Carbon Monoxide pg/m? 8 hours* 10,000
Lead pg/m® Annual** 0.5
Benzene pg/m® Annual** 5
PM2.5 pg/m3 8-hours* 40
Ozone pg/m? 8-hours* 157

5.6.3 Nepal Road Standard 2070 BS

Nepal Road Standards- 2027 (Second Revision 2070), applies to all Strategic Roads in rural
areas being constructed within Nepal. Based on this standard, standard designs for roads and
bridges including typical drawings were prepared, which are used till now.

5.6.4 Nepal Bridge Standard 2067 BS

Department of Roads (DoR) has formulated these standards with a view to estabhsh a common
procedure for design and construction of road bridges in Nepal.

5.6.5 National Diesel Generator Emission Standard, 2012

The MoSTE introduced in October 2012 the National Diesel Generator Emission Sﬁft‘é |
(NDGES) for new and in-use generators with a capacity of 8 KW-560kW (under the 1997
Environmental Protection Act). The emissions limits are set for four major pollutants: CO, HC,
NOx and PM. The emission limit for PM for newe DG set less than 19kW is 0.80 g/kWh; for 19
to <37kW, the emission limit is 0.60 g/kWh; for 37 to <75, it is 0.40 g/kWh; for 75 to 130 kW, itis
0.30 g/kWh; and for 130 to <560 kW, il is 0.20 y/kWh.

5.6.6 Nepal Vehicle Mass Emission Standard 2056 BS

Nepal Vehicle Mass Emission Standard 2056 BS provides the insight to the emission standards
for different categories vehicles on several criteria air pollutants. The pollutants considered by
the standard are CO, HC, PM, and NOy. in order to test the compliance with the standard five
different test on vehicles are performed. Those tests include; (i) verifying exhaust emission after
a cold start, (ii) carbon monoxide emission at idling speed, (iii) verifying emission of crankcase
gases, (iv) determination of evaporative emission, and (v) durability of pollution controi devices.
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5.7 International Conventions and Treaties

5.7.1 Convention on Wetlands of International Importance (Ramsar Convention}, 1971

The convention on Wetlands of International Importance, called the Ramsar Convention, is the
intergovernmental treaty that provides the framework for the conservation and wise use of
wetlands and their resources. There are three pillars of the Convention under which the
contracting parties commit to:

»  Work towards the wise use of all their wetlands;

+ Designate suitable wetlands for the list of Wetlands of International Importance
(Ramsar list) and ensure their effective management;

+ Cooperate internationally on trans-boundary wetlands, shared wetland systems
and shared species.
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CHAPTER 6: Existing Environmental Conditions

6.1  Physical and Cultural Environment

6.1.1 Topography

The construction of new bridge at Jalbire is proposed for shifting 70 m downstream from existing
bridge site towards left bank of the Trishuli River. The proposed bridge site is located at about
80 m upstream from the confluence of Jalbire and Trishuli River. The proposed bridge site has
gentle slope on the right bank on uphill side whereas, the downhill side has steep slope. The
average gradient of 15.3% is observed along the course of Jalbire River considering from
confiuence of Jalbire- Trishuli to 80m upstream. The proposed bridge site lies at an elevation of
260 amsl where the left bank is superficially comprised of colluvial deposits and the right bank
comprised of bedrocks and thin layers of colluvial deposits as well. The topographic setting of
the Jalbire watershed is shown in figure below:

64'31"30'5 84‘3‘2'0'E 84'32.'30‘E 84‘3;3'0'5 84'331‘30"E

Jalbire Bridge

27°49"30°N F27*49°30°N

2149'0°NA L2400

27°48°30°N+ F27°48°30°N

0 025 045

84°3140°E B4330°E 04°3290° BA*A0E 04+3330°E

Figure 6-1: Hillshade map showing the topographic setting of the Jalbire Bridge.
6.1.2 Geology and soil

6.1.2.1 Regional Geology

The bridge site is geologically located in the rocks of the Nawakot Group of Lesser Himalaya,
Central Nepal. The Nawakot Group is geologically subdivided into the Lower and Upper
Nawakot groups in ascending order (Figure 2). The Lower Nawakot Group is subdivided into the
Kuncha Formation, Fagfog Quartzite, Dandagaon Phyllite, Nourpul Formation and Dhading
Dolomite in ascending order (Table 1).
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The proposed bridge site is located in the rocks of the Nourpul Formation. The litho unit
Formation is comprised of quartzite and slate. Major geological structures like faults can find
around the location of the bridge (Figure 1).

Table 6-1: Lithostratigraphy of Central Nepal (after Stocklin and Bhattarai, 1977)

Group Formation Lithology Age
SIWALIKS
MAIN BOUNDARY THRUST (MBT)

Dhading Dolomite Dolomite

Lower Nourpul Quartzite, phyliite, dotomite

Nawakot Dandagaon Phyllite Slate Pre-
Fagfog Quartzite Quartzite Cambrian
Kuncha Quartzite, phyllite

- Mahabharat Thrust (MT)

6.1.2.2 Geologqy of the proposed bridge site

The proposed bridge site belongs to Nourpul Formation. The Nourpul Formation is comprised of
grey slate and quartzite. The bridge site is composed of alluvial soil deposits on the downstream
of the existing bridge. The alluvial deposits are composed of cobble of quartzite, slate and
phyllite. Thickness of alluvial soil is less than 2 m on both banks whereas bedfocks. exposed.
below the alluvial deposits. The foundation falls on the bedrocks of slate. The bearmg of the
proposed bridge axis is 150 degrees. The flowing direction of the Jaibire Khola” arpumd thﬁ‘
proposed bridge site is 240-060 degrees.
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Figure 6-2: Geological map of Muglin- Narayanghat Area.
Coliuvial deposits can be observed at the left bank of Jalbire Khola. Some alluvial deposits are
also found, which comprises of boulders (60%), cobble and pebbles (40%) on the left bank.
Bedrocks of quartzite and slate are exposed on hill (upstream and downstream of the proposed
" bridge site). Likewise, the right bank of the Jalbire Khola is comprised of bedrocks and thin layer
of colluvial deposits. The bedrocks are exposed around the proposed bridge site. The
foundation of the bridge falls on the bedrocks.

6.1.2.3 Soil

The surface soil of the bridge area consists of mainly alluvial deposits at riverbed and colluvial
deposits at the upstream. The alluvial deposits are mainly found in the riverbeds. Bedrocks are
also exposed on the riverbed. Thicknesses of alluvial deposits are less than 1 m. The alluvial
deposits are composed of boulders, cobbles, pebbles which are mainly granite, quarti‘i,té from
the Lesser Himalaya (0.5 to 5 m in diameter). The surface soil lacks of calcareous cem';epﬁtiﬁq‘!. »
material so the surface soils are loose in nature. S

6.1.3 Slope Stability

Although there is presence of loose materials along the river banks, the slope stability condition
is found to be good. The foundation of the bridge on both the banks falls on the bedrocks. The
right bank seems to be relatively weak because of the high possibility of occurrence of plane
failure whereas the left bank seems to be stable.

In general the slope stability is more or less good on the right bank whereas on the left bank
there is less possibility of occurrence failure. The wedges formed by the intersection of the joints
and foliation plane seem to be stable.
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Figure 6-3: Stereographic Projection of the Proposed Bridge Site Area
Table 6-2: Condition of slope stability of the rock

Location |HSandF |FandJ1 |F and |F and|J1andJ2 |J2 and|J1" and
J2 J3 J3 : o
Right Very Very Stable Stable
Bank unstable | unstable
River
side
Right Stable Stable Stable Less stable
Bank
Road side
Left Stable Less Stable Stable Stable Stable Stable
Bank stable
River side
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Left Stable Unstable | Stable Stable Stable Stable Stable
Bank

Road side

HS-Hill slope, F-Foliation Plane, J-Joint

6.1.4 Seismological Study

The proposed area is located about 1-2 km periphery from the remarkable thrust and faults. So,
the activity of the fault movement is considered as nominal. The analysis is basically made by
deterministic evaluation of earthquake sources in the vicinity with the state of art consideration
of attenuation for the Himalayan terrain. It should be acknowledged that the problems of
seismo-tectonic events of Himalaya are not fully understood and the knowledge is increasing
with more and more accumulation of research results and data analysis. The study has
considered the latest results of seismo-tectonic study of the Himalaya and the vicinity. For
comparison purpose, both deterministic and probabilistic assessments of seismic hazards have
been considered.

For the minimum acceleration of 150 gal, reduction factor of 0.65 the calculated effective design
seismic coefficient is approximately 0.09.

N
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Figure 6-4: Epicenter of earthquake in Nepal Figure 6-5: Seismic hazard map "Qfﬁlx\lebal,

Himalaya Himalaya SHig v
For the maximum acceleration of 200 gal (reduction faclor of 0.65 the calculted

design seismic coefficient is approximately 0.11. Hence, the design horizontal seismic
coefficient ranges from 0.09 to 0.11 (calculated values).

6.1.5 Climate

The climate around the project area is sub-tropical type. During summer months temperature
almost reaches 40°C, while in winter the temperature remains above 10°C. According 'to the
record from Department of Hydrology and -Meteorology, the annual total precipitation of the area
is about 2500mm, large fraction of which occurs during monsoon season (i.e. June to
September). Moreover, during monsoon season due to sudden cloud burst, the streams like
Jalbire Khola remains active and devastating.
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6.1.6 Drainage and Hydrology

The catchment of Jalbire Khola is of fern shape having mild slope in upper catchment and steep
drops in lower side and small drainage network. The catchment area is about 5.02km?. The
head water begins from an elevation of 1419m and the site of proposed bridge is located at
255m altitude from mean sea level. The main channel length is about 5.09km. The average
slope of main channel is 22.9%.

The proposed bridge has been proposed over the Jalbire River which is a Perennial river. The
gradient of the river d/s of the bridge is found to be lower than its u/s. The gradient of river
channel u/s of the bridge is high which exceeds 30%. The river gradient of the Jalbire River is
given in the figure below:

300
Y S
260 +-- .
240 -

220 +-

Elevation above mean sea level {m)

200 |
1 6 11 16 20 26 31 36 41 46

Upstream distance from Jalbire- Trishuli confluence (m)

Figure 6-6: Longitudinal profile of Jalbire River.

Jalbire Khola is a perennial stream, however, the variability in seasonal discharge is high.
Jatbire Khola has deep and constricted channel so flooding around the area is not the concern
during high discharge, however bank cutting is the prominent feature. The design discharge
(i.e., expected maximum flood in 100 years) of the Jalbrie Khola is 84m®s. The lowest river bed
level i3 233.71m at the U/S inlct and 232.71m D/S outlet of bridge. Likewise, the high flood level
(HFL) is 234.94m at U/S inlet and 234.04m at D/S outlet of bridge. The minimum free board is
im. Furthermore, the recommended scour depth from lowest river bed level is 2m.

6.1.7 Land Use i
The land use around the proposed bridge is dominated by bushes. The fand use on both the'

banks of the river around the proposed bridge is dominated by bushes. Sett!ements ith )

cultivated land can be found 90m away from the.bridge location. Similarly, Jal Devi Durga
temple, tea stalls, water mill, lime industry, hotels and grocery shops are also located a
the project area. The land use around the Jalbire Bridge is shown in figure below:
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Figure 6-7: Land use around the Jalbire Bridge.

6.1.8 Air Quality

There are no permanent sources of air pollution in the project area. Vehicular
movement, is the major source of air pollution, as more than 20,000 vehicles move on
the road daily. Air quality of the project area was found to be fair during the field study
period.

6.1.9 Water Quality

There are no significant sources of water pollution in the area. Waste released from households,
animal wastes and soil erosion and landslides in u/s section are the major water polluting
sources of the area.

6.1.10 Sound Quality

Vehicular movement is the main source of noise pollution in the area as their number is:
significantly larger as more than 2000 vehicles move on this road section on th'e‘ daily basis.
Besides this natural events such as stream flow, breezes and thunderstorms-are the natural
sources of noise in the area. e &

6.1.11 Public Infrastructures

1 public tap and 1 temple i.e., Jaldevi Durga Mata Temple are the major public structures likely
to be affected during the construction of the bridge

6.1.12 Historical, Cultural and Religious Sites

Jat Devi Durga Mata Temple is the religious site located within the immediate vicinity of the
proposed bridge construction area and will be affected. Jal Devi Durga Mata Temple was
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constructed about fifteen years back under the initiation of local people to reduce road accident
at the sharp turning near the current temple location. Since, the temple is of recent origin, it
does not have any kind of archaeological and historical importance.

6.2 Biological Environment

6.2.1 Floral Diversity

The forest around the proposed bridge lies in the fropical bio-climatic zone. A rich bio-diversity is
observed in the proposed area consisting of significant composition of flora and fauna. The
dense forest around the project area provides excellent habitats of wildlife.

« Vegetation around the project area

The vegetation around the project area comprises of Sal (Shorea robusta). The other major
species include Sisso (Dalbegia sisso), Simal (Bombax ceiba), Aanp (Magnifera indica), Kadam
(Anthocephalus chinensis), Pipal (Ficus religiosa), Khayer (Acacia catechu), Bijaysal
(Pterocarpus marsupium), Siris (Albigia spp.), etc.

« Vegetation likely to be affected by the Project

About 14 trees of different species have to be removed during the construction of the proposed
bridge. These include 2 Peepal (Ficus religiosa), 2 Bar, 4 Mango free, and 4 sisso, and 2
Khayer tree and 13 number of Banana plants. Similarly, the construction of the proposed project
requires the removal of 7 saplings of Khayer and 8 saplings of Sisso.

The total wood volume of Peepal, Bar, Mango, Sisso and Khayer are 36.92 ft*, 38.85 ft°, 69.69
ft®, 24.78 ft°, and 16.68 ft* respectively. The market value of Peepal, Bar, Mango tree is not
available. However, as per Annex 2 of Forest rule (2051), per ft* market rate of Sisso and
Khayer includes Nrs 400 and 600 respectively.

6.2.2 Wildlife and Avifauna

The proposed bridge area is not a natural habitat of wild animals but some of the wildlifc has
been reported around the project area which includes Neuri Musa (Herpestes edwardsi), Rato
Bandar (Macaca mulata), Langur (Semnopithecus entellus) and Syal (Canis aureus). Similarly,
Jureli (Pycnontus jocosus), Kaag (Corvus splendens), Bhangera (Passer domesticus), Parewa
(Columba livia), Dhukur (Streptopelia spp.), Dhobi (Copsychus spp.), Chibe ’(DicrurUs
leucophaeus) elc. are the avifauna recorded in the project area. S

6.2.3 Fishes

The Jalbire Khola serves a potential habitat for many aquatic lives. The major fish specieis\%und
in the Jalbire khola are Buduna (Garra annandalei), Katle (Acrossocheilus hexajgonolepis), Bam
(Anguilla bengalensis), Hile Bam (Monopterus cuchia) etc.
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6.3 Socio-economic and Cultural Environment
6.3.1 Project Influence VDC

6.3.1.1 Demographic Characteristics

The proposed bridge site is located at the Chandibhanjyang VDC of Chitwan District.
Chandibhanjyang VDC has altogether 847 households with 4,978 populations. Among the total
population, 2460 are male and 2518 are female. The sex ratio of the Chandibhanjyang VDC is
97.7 with average household size 5.88.

6.3.1.2 Ethnic Composition

Gurung is the dominant ethnic group of the Chandibhanjyang VDC. Gurung shares about 48%
of the total population in Chandibhanjyang VDC. Likewise, Chepang/ Praja stand second
comprising 32% of the total population and Gharti/ Bhujei share about 13% of the total
population standing third dominant ethnic group.

The ethnic composition of the people of the Chandibhanjyang VDC is presented in the figure
below:

B Gurung

* Chhetree

& Magar

@ Gharti/Bhujei
m Chepang/Praja

- Others

e
2% 139

Figure 6-8. Ethnicity of the Chandibhanjyang VDC.
6.3.1.3 Literacy and education

The literacy rate of the people of the Chandibhanjyang VDC is 59% where the literacy rate of
male (62.54%) is greater than that of female (54.6%). The detail of the education status of the
Chandibhanjyang VDC is presented in the table below:
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Table 6-3: Education status of the Chandibhanjyang VDC.

Population Who are
Population aged 5 Can Literacy not | Literac
years & above Canread | read can't read stated y rate
& write only & write

Both
Sex 4,353 2,548 311 1,492 2 59
Male 2,157 1,349 160 646 2 62.54
Female 2,196 1,199 151 846 0 54.6

Source: CBS, 2011

6.3.1.4 Energy Use
o Lightning

Kerosene is mostly used by the people of the Chandibhanjyang VDC for lightning purpose
(41.68%). Likewise, Solar (26.09%) comes second and the Grid electricity (18.89%) stands third
for the lightning purpose.

o Cooking

Firewood is the major source for cooking purpose in Chandibhanjyang VDC. About 97% of
people use firewood for cooking purposes. This signifies the dependence of people of
Chandibhanjyang VDC towards the forest. The use of LPG for cooking is found to be only
1.89% and the other sources contribute only minimum proportion.

6.3.1.5 Sanitary lacilities

The use of toilet in Chandibhanjyang VDC is found to be good as 89% of the household have
toilet in their homes and open defecation is less. The use of flush toilets is found to be 44% and
ordinary toilet is 56%. This signifies the people of Chandibhanjyang VDC are more aware about
the sanitation.

6.3.1.6 Drinking water

Tap and piped water is the main source of drinking water in Chandibhanjyang VDC. About 91%
of the households have drinking water pipe in their houses. Uncovered well serves about 4% of
households for drinking water and about 3% of households depends on river.

6.3.2 Direct Impact Zone

6.3.2.1 Demographic Features and Ethnic Composition

The proposed bridge site lies at Jalbire, ward no. 9 in Chandi Bhanjyang VDC of Chitwan
district. There are altogether 16 households in Jalbire with the total population of 64 Among
them, 13 of the households belong to Gurungs, 1 belong to Brahmins and 2 households are of
Tamang. The average household size is found to be 4. About 95% of the people are Gurung in
the area. Likewise, small proportion of the people belongs to Brahmins and Tamang.
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6.3.2.3 Religion and Culture

Being dominated by the Gurungs, Buddhism is followed by the majority of the people (95%) of
Jalbire. The major festival celebrated by them is Loshar. Besides Loshar, Buddha Jayanti,
Dashain, Tihar, Maghe Sangranti are also celebrated by them.

6.3.2.4 Literacy and Education

The project location lies in Chandi Bhanjyang VDC of Chitwan district and the VDC has been
declared as the fully literate VDC. Hence, almost all the people residing in the Jalbire are
literate. There is also good facility of the educational institutions. Primary level, Lower secondary
level and Secondary level schools are available in the VDC. The primary school is about 2 km
far and Lower Secondary School is about 3 km far from the proposed bridge location. For
obtaining the higher level education, students travel to Muglin and Kurintar.

6.3.2.4 Occupation

Majority of the people of the Jalbire are engaged in business followed by agriculture. Tea shops,
grocery shops and hotels are the major business of the people. About 35% of the people in
Jalbire are engaged in business. Likewise, the proportion of the people engaged in agriculture is
24%, foreign employment is 21%, service is 5%, wage labor is 8% and rests are students and
elders.

6.3.2.4 Migration Pattern

The survey indicates that people have been living in Jalbire since years i.e. more than one
generation. During the survey, it was found that only one family has been migrated in that area.
Rest of all the households had been living there since many generations. Likewise, the trend of
migrating out from that area is also not significant. But some people have moved out to foreign
countries like Malaysia and Quatar for the foreign employment.

6.3.2.5 Health and Sanitation

Jalbire is located at the ward no. 9 of the Chandi Bhanjyang VDC. There is absence of health
post and sub-health post in Jalbire. Bul the Chandi Bhanjyang VDC has one health post which
is far for the people of Jalbire to reach there as they have to walk for about 3 hours. Instead,
they prefer visiting the health clinics and hospitals of Muglin and Narayanghat.

The Chandi Bhanjyang VDC has becen declared as ODF zone in 2068. Hence, there is
availability of toilets in all households of the Jalbire. Ordinary type of toilets is generally available
in each household.

6.3.2.6 Drinking water Supply

All of the households in Jalbire have the provision of tap water supply. There is no problem of
drinking water in Jalbire as the water is available through the pipeline throughout the day. Since,
there is adequate water supply; people do not have to depend on other water sources.

6.3.2.7 Energy Use

It was found that all the people in Jalbire depend primarily on fuel wood and LPG for cooking
purpose. However, the people involved in hotel business uses fire wood for cooking Likewise,
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electricity is the only source of lightning in the houses of the people. There is no use of solar
and other energy source in Jalbire

6.3.2.8 Business and Industries

Road side business such as tea shops, small hotels and retail shop can be found in Jalbire. As
the Jalbire is the initial point to travel to Lamo Jharana which is the one of the local touristic site,
hotel business has been flourished in Jalbire. Likewise, there is one Poultry Grid industry in
Jalbire which produces raw materials for poultry feed. That industry produces about 1500- 2000
kg of raw materials daily and has been employing 10-12 local people.

6.3.2.9 Religious, Cultural, Historical and Archaeological sites

Jal Devi Mata temple is one of the religious sites of the Jalbire. Local people have the deep
belief upon that temple. Local people said that there used to be many accidents on that road.
But after the establishment of the Jal Devi Mata temple, the accidents have drop down
significantly. Likewise, lcchyakamana temple is also located in the Chandi Bhanjyang VDC
which is believed to be fulfilling all the wishes.

6.3.2.10 Non-governmental Organization and Activities

There is absence of any NGOs in Jalbire. But Paryatan Bikash Kosh which is one of the
governmental organizations has been working in Jalbire to enhance the tourism site of the
Chandibhanjyang. This organization has been working to promote the Lamo Jharana as the
touristic destination locally and regionally.

6.3.2.11 Tourism

As the tourism destination, Lamo Jharana is the one in Chandibhanjyang VDC which can be
approached through Jalbire. People can enjoy the scenic beauty of the nature and water fall.
Likewise, people can relish playing in the water fall.

6.3.2.12 Perception about the project

Most of the people in the area were found to be acyuainted about the project. They said that
they were acquainted about the project during the survey for design of the proposed project.
People in the area were highly positive towards the project. They believed that construction of
the bridge will help to reduce the traffic accident. They said that if the construction of bridge will
affect the Jaldevi Durga Mata temple, it should be reconstructed nearby the existing temple
area. They suggested that area around existing road which will be unutilized after the
construction of the bridge will be appropriate place for relocation of the temple.
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CHAPTER 7: Environmental impacts

Several impacts are identified, predicted and evaluated considering the project activities on the
physical, chemical, biological and socio-economic environmental condition of the project site.
The impacts are both beneficial as well as adverse. The impacts are analyzed with quantified
information of changes, alternation and losses based on the characteristics of existing condition
and sensitivity of environmental aspects. The possible beneficial and adverse impacts from the
project during its construction and operation stage are discussed below:

7.1  Beneficial Impacts

Construction Stage

o Employment Generation

Several skilled, semi-skilled and unskilled workers are required for the construction of the new
bridge over the Jalbire River. Hence, the project shall generate the employment to 6600 man-
days of unskilled workforce, and 1900 man-days of skilled and semi-skilled workforce. The
project will prioritize the local people in proposed bridge construction works. Thus, the people of
around the project area will be benefitted by the employment opportunity resulting in income
generation. This impact will be moderate in magnitude, local in scale and short term in natufe. o

¢ Enhancement of technical skills

The project will provide the skills and technical know-how especially on masonry ana,',éssc")giateq R L

works during construction of the project. The workforce will have opportunity to gainiski
construction techniques, small engineering structures and bioengineering works andirive
training works. The knowledge and skills gained by the unskilled workers could apply on other
projects of similar nature. This impact will be of medium magnitude, local in scale and long term
in duration. '

« Increase in Awareness

The project will organize environmental awareness program to aware the local people regarding
. The awareness program will mainly highlight the following issues:

v Discuss the demerits of solid waste and sewage disposal around the bridge
abutments and how they cause corrosion over metal and cement surface.

v Solid waste management technique at household level

v Discuss the demerits of extracting construction materials within the 500m u/s and
d/s of bridge.

v" Training related to the conservation of forest and biodiversity.
v" Other relevant environmental issues related to sub-project.

The envisaged impact will be of medium in magnitude, local in extent and long term in duration.
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Operation Stage

o Improved Mobility

The existing Jalbire Bridge is at the sharp turn. The sharp turn enhances the traffic congestion
around the bridge location as two vehicles from opposite direction cannot pass at a time on the
bridge focation and the vehicles have to wait for their turn. Likewise, there is higher accidental
risk at that location. The operation of the new bridge at the proposed site will reduce the
chances of traffic congestion and accidental risks as the proposed bridge will reduce the
existing problem of sharp turn. The impact will be high in magnitude, regional in scale and long
term in duration.

7.2 Adverse Impacts

7.2.1 Physical and Cultural Environment

Construction Stage

« Change in morphology, longitudinal profile/ river bed and hydrological character of regime
of river and inundation in upstream section

The construction of the bridge will be during the dry season when the river flow is minimal. Thus
the impact such as change in morphology and hydrological character will not be significant.
Likewise, the gradient of the river is very high. However, 3 piers will be constructed which will
have impact on longitudinal profile and river morphology of the Jalbire Khola. The envzsaged
impact is low in magnitude, site specific in extent and shert term in duration. .

» Change in land use

Construction of proposed project requires 0.389 ha land out of which 0.23 ha is reqwred
temporarily and remaining 0.117 ha land permanently. All the land requirement belongs
to the public land category. Since the project being small in nature the construction of
bridge does not require large land area. The impact due to change in land use is of low
magnitude, site-specific and long term.

« Landslides, slope destabilization and soil erosion

Slope stability and landslides can be upset by the creation of cuts or embankments. The
construction of the proposed bridge does not require cutting slopes. But the disturbance during
construction such as vibration, quarry site operation etc. can destabilize the balance and cause
landslides and soil erosion adjacent areas of proposed bridge have steep slopes. The impact is
of moderate magnitude, site specific in nature and medium term in duration.

¢ Management and operation of quarries and river bed extraction

Locally available construction materials such as sand, stone and gravel can be acquired from
the flood plain of Trishuli River near Gaighat (approximately 12 km from the proposed bridge
location). The site can be accessed with small sized trucks and tractors during dry period. There
are also other possible options to acquire construction materials from the flood plain of Trishuli
River. The required quantity of such materials is relatively low as the proposed project is
comparatively of small nature. The proposed site can be approached through vehicles. Use of
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excavator will be done while extracting river bed materials. By removing sediment from the
active channel bed, in-stream mines interrupt the continuity of sediment transport through the
river system, disrupting the sediment mass balance in the river downstream and inducing
channel adjustments (usually incision) extending considerable distances beyond the extraction
site itself. Use of excavator during river bed extraction will cause air poliution, water poliution
due to leakage of fuels and lubricants and compression of river bed materials, which alters the
flood plain characteristics. This impact will be of medium magnitude, site-specific in nature and
medium term in duration.

» Spoil and construction waste disposal

Around 3680 m® of spoil is likely to be generated during construction of foundation. About 1250
m® can be utilized as filling materials and remaining 2430 m® should be managed. The random
and improper disposal spoil can be detrimental as the runoff during rainy season would wash
the materials causing water pollution in the nearby water bodies and even resulting in several
water borne diseases. Hence, the impact will be medium, local and medijum term in nature.

e Occupational health and Safety

During the construction stage, different heavy machines and equipment would be operated
which can pose the threat to the safety of the workers. Similarly, smoke and dust emission,
noise generated during the operation of the machines and generators can also causes the .
different injuries and health impact o the workers. The workers camp if not provided suff'iCient"
hygiene, workers may suffer different types of diseases. The envisaged impact is moderate site
specific and short term in duration. o -

o Water flow diversion

The construction of the bridge does not require the diversion of the river and the construct
the bridge will be carried out during the dry season when the water flow of the river will be
minimal. Hence, it will not have the significant impact.

e Environmental issues associated with Labour camp

The construction camps near the proposed bridge location will generate the domestic wastes
such as organic waste and other inorganic wastes. These solid wastes if dumped improperly
can cause bad odor from the deterioration which increases the flies causing health hazards to
the local people. Construction camp: can be established in Jalbire, which is located 100 m u/s
nearby the road heading towards Chandibhanjyang VDC office/lcchakamana from Jalbire. The
proposed land is under government ownership. Labor camp is not likely to affect any of the
agricultural land. The envisaged impact is of miedium magnitude, site-specific and short-term in
nature.

o Degradation of Water Quality

The chemicals and oils used in machineries if get contaminated with the river water, it couid
result the water pollution. Similarly, runoff during monsoon season would erode and transport
the earthen materials from the fresh cut surfaces for approach road and foundation to the river.
This would increase the turbidity and contribute the water pollution of Jalbire Khola. Similarly,
wastes released from construction camps if remains unmanaged, it will have its ultimate fate to
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the water bodies resulting in pollution. This impact is envisaged to be medium in magnitude,
local in extent and short term in duration.

e Bridge Safety

The bridge will be constructed nearby the existing road in which large numbers of vehicles ply
each day. During construction period potential disruption of vehicles and obstruction to access
is likely, increasing the risk of accidents and even collapse of partly constructed bridge
structures. Vehicular movements, improper drainage management will pose concerns of bridge
safety during construction. The envisaged impact will be medium in magnitude, site specific in
nature and short term in duration

e Impacts associated with the transportation of construction materials

The proposed project is of small sized and do not require significantly large amount of
construction materials as in road, hydropower, etc. Construction materials like sand, gravel and
stone will be sourced locally, while rod, cement, etc. should be transported from Narayanghat or
Brigunj. The major issues associated with the transportation of construction materials are the
traffic congestion and air pollution. This impact will be of low significance, local and short-term in
nature.

+ Use of bitumen

Bitumen heating is hazardous as different toxic chemicals like SO,, NO,, Polycyclic Aromatic -
Hydrocarbons (PAHs), Volatile Organic Compounds (VOCs), etc. These substances when
inhaled could cause severe respiratory and skin related hazards. Moreover, long term exposure
to such pollutants can result the cancer related to respiratory system. For this partlcular project:
the use of bitumen is very less and the heating place will be away from the settlement and
the bitumen will be heated whenever necessary. Thus, this impact is medium in magﬁ
local in extent and short term in duration.

o Approach road and related issue

The construction of bridge requires 20 m long approach road (15 m on left bank, and 5 m on
right bank) to connect the existing the Narayanghat-Mugling Road, the construction of approach
doesnot require excavation works, however, the Jaldevi Durga Mata Temple, 1 public tap and
few trees such as Bar, Peepal and Sisso is likely to be affected. The impacts and mitigation
meastures will be separately dealt in different impacts such as loss of vegetation, loss of public
propetrlies and others

¢ Road diversion and related issue

During construction period existing bridge will serve as diversion and no diversion required. The
envisaged impact is insignificant to the proposed project.

« Contamination of soil (Due to leakage of waste fuels, grease and lubricants,
Paints)

The transportation of the hazardous materials during the construction of bridge is likely to be
released into the ground which can contaminate affected land surface. Spent fuels, grease and
lubricants if not managed properly can also causes land degradation. This can lead to impair the
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growth of vegetation and affect the productivity of the nearby agricultural land. However,
intensity of vehicular use will be relatively low as the sized of the proposed sub-project is
comparatively small, The envisaged impact will be direct, low in magnitude, site specific and
short term in duration.

« Impact on Public Properties

The construction of bridge will affect the Jaldevi Durga Mata Temple and 1 public tap located
nearby it. The temple is one of the most believed temple along the Narayanghat- Mugling Road.
The envisaged impact is high in magnitude, local in extent and long term in duration.

 Fire hazard (Use of combustible materials)

Various combustible like petroleum products including petrol, diesel, kerosene, LPG, will be
used for various purposes during project construction. Mishandling of these materials and
accidental release can result fire and related hazards. Improper management of combustibies
will result in disasters. However, the project is nearby the forest area and litters deposition can
be found around the area. The impact is considered moderate in magnitude, Local in extent and
short term in duration and is a significant impact.

¢ River Flooding and Bank Erosion

Jalbire Khola near the proposed bridge construction axis is narrow, relatively deep and steep,
river flooding is not the major concern. However, during high discharge, river bank erosion will
posed threat to the bridge construction activities. The envisaged impact is low in magnitude, site
specific in extent and short term in duration.

» Environmental Issues Associated with Material Stockpiling

The construction materials will be stockpiled at the barren land located near the existing bridge
which will be used as the diversion. Materials like sand, gravel, rod, cement, chemicals reQuired'
during construction are stockpiled. The leakage, mishandling and misuse of these:materials
could result in soil and water contamination. The impact will be severe in case of chemicals as
chemicals released in either soil or water could severely impact terrestrial and aquati
However, proper management of stockpiling yard could easily manage this issue. This impact
will be low significance, site specific and medium term in duration.

« Air and noise pollution

Air pollution due to vehicle emission and dust raised by plying of construction vehicles and
operation of machineries, crushing plant etc. may cause nuisance. Likewise, the use of heavy
machinery equipment and vehicles creates loud noise. This impact will be of moderate
magnitude, site-specific in scale and short term in duration.

Operation and management stage

» Airand Noise Pollution

The operation of the bridge would create the easy access to the vehicles and there would be
increase in number of vehicles transporting the goods and other materials as well as public
vehicles. The increase in number of vehicles would increase the emission of smoke and gas
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from the vehicles which would increase the air pollution. This is the residual impact resulting
from the implementation of the project.

e Encroachment of DIZ area of Bridge

Encroachment of RoW of NM road is the familiar phenomenon. The construction of the bridge
and its operation is likely to attract the people to establish road side business creating
encroachment of the RoW of the existing bridge and approach road. The envisaged impact is
low in magnitude, site specific in extent and long term in duration.

e Scouring Effects

Since, there are no river bed extraction activities conducted both in u/s and d/s of Jalbire Khola
from the proposed bridge axis. The scouring effect on bridge foundation is not expected. The
envisaged impact will be insignificant.

o Congestion around the adjoining area of Bridge abutment

Except a temple there are no private and public infrastructures around the proposed bridge
abutment. The construction of bridge and its operation will not affect due to congestion around
the adjoining areas of bridge abutment. The envisaged impact is not relevant to the proposed
project.

o Backwater effect during floods

The bridge will be constructed with three piers among them one is likely to be near the main
sfream course, which can hinder the general flow pattern of the Jalbire Khola. However, river
bed characteristic (confined with fimited flood plain, and deep and steep channel) the back
water effect during flow will be very nominal. ‘

« Riverbank erosion and River Channel Shifting

The construction of the proposed bridge will include the river training works and the stream f’lciod‘. f
plain arca is constricted with stccp gradient the possibility of river channel shifting is very
nogligible for the strcam around the proposced bridge S

o Water pollution due to washing of vehicles nearby the river due to availability of existing
diversion through river bed

The diversion through the river bed i3 not required as the existing bridge will be used as the
diversion road. And there is no possible way that reanhes ta the Jalhire Khola. Thus, water
poliution due to washing of vehicles in the river is insignificant in this project.

o Stockpiling of materials during bridge maintenance

The materials used for periodic maintenance during operation phase will be very low and the
environmental impact from such activities will be of low magnitude, site-specific and short term.

7.2.2 Biological Environment

Construction Stage

o Loss of Vegetation
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About 14 trees of different species have to be removed during the construction of the proposed
bridge. These include 2 Peepal (Ficus religiosa), 2 Bar, 4 Mango tfree, and 4 sisso, and 2
Khayer tree and 13 number of Banana plants nearby the Temple will be lost. Similarly, the
construction of the proposed project requires the removal of 7 saplings of Khayer and 8 saplings
of Sisso. The impact is medium in magnitude, site-specific in nature and long term in nature.

o Impact on Aquatic life

Resuspension of sediment in the water column is likely to occur as a result of dredging action at
the sediment-water interface, transfer of the sediment to a transporting vessel, leakage from the
vessel, and disposal of the sediment. Resuspension of the sediments causes increased turbidity
which may adversely affect aquatic life by clogging gills, decreasing visibility, and preventing
oxygen diffusion. However, since the increased turbidity is expected to be short term and only
cover a limited area, the impact will be less significant. Similarly, Jalbire Khola is not significant
habitat of aquatic life because of its harsh (steep, deep and high speed flow) characteristics, the
envisaged impact will be low in magnitude, site specific in extent and short term in duration.

e Impact on Wildlife

Since the proposed site for the construction of Jaibire Khola Bridge is not a wildlife movement
corridor, there is no direct impact of the proposed project on wildlife. On the other hand,
involvement of construction crews in illegal hunting of wild life species will pose risk to wild life.
This impact is envisaged to be low magnitude, local and short term in duration.

Operation and Maintenance Stage

No negative impact is envisaged on the biological environment of the area during the operation
of the proposed bridge. .

7.2.3 Socio-economic and Cultural Environment

Construction Stage

« Social Conflicts

The locals will be given the priority to work as a workforce for construction of the proposed
bridge. However, other specified and skilled workers are also required for the bridge
construction that is sourced from the different places. Hence, the social conflicts would not be
significant in this project. This impact is envisaged fo be indirect in nature, medium in
magnitude, site specific in extent and medium term in duration.

e Loss of productive land

Productive land will not be lost by the construction of the proposed project and thus this issue is
insignificant for this project.

¢ Land and property acquisition, compensation, resettlement and rehabilitation

The construction of the Jalbire Bridge does not need to acquire the private land and properties
of the local people. Hence, this impact is insignificant.
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« Impacts on vulnerable indigenous people and Dalits

The construction of the Jalbire Bridge does not need to acquire the private land and properties
hence none of the indigenous and marginalized people will be affected by the bridge
construction activities.

+ issue of Child labor

it is likely that children will be exploited by the contractors in the construction and related works.
The envisaged impact will of low magnitude, short term in duration and local in extent.

¢ Gender Discrimination

As with various rural areas in Nepal, gender discrimination is prevalent. Discrepancy in wage
distribution among male and female workers is also prevalent. Similarly, different forms of
harassment to female workers by male counterparts can happen during jobs. The envisaged
impact will be of medium magnitude, short-term in duration and local in extent.

Operation Phase

¢ Accidental Risk
The vehicles will ultimately have greater speed over the concrete bridge compared to the
existing crossing and as a consequence there would be increased risk of traffic accidents.
However, this impact is probabilistic only and is of less significance only.
7.3  Issues Raised by Local People
Following are the issues raised by local people:

« Construction of bridge should be done as soon as possible.

« Jal Devi Mata Temple should be relocated as soon as possible.

« Project should construct structures to prevent any further slope instabilities.

o Local people should be sourced from construction activities.

« Project should give special attention for pollution reduction.
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CHAPTER 8: Alternative Analysis

The objectives of carrying alternative analysis for the proposed Jalbire Bridge Project is to
identify and recommend best technical, operational and resource options to ensure the
minimized environmental and social damage during construction phase, recommend best
available and practicable mitigation measures and signal the long term, sustainable operation of
the project.

Following are the alternatives considered during the IEE study of the proposed project.

8.1 Location Alternatives

During the design of the proposed Jalbire Bridge, three different alternatives were analyzed.
These three alternatives include, alternative 1: upgrading the existing bridge, alternative 2:
construction of new bridge without affecting the Jal Devi Temple and alternative 3: construction
of new bridge along the Jaldevi Temple without any turnings on the road. The third alternatives
have been selected in this project as the new alternative have a very sharp turning which would
enhance the accidental risks. Similarly, second alternative also have its draw back as the
elevation at both end were not same and soil filling was not possible. Thus, the third alternative
can overcome all the drawback and even no turnings will exist.

8.2  Design and Construction Alternatives

The construction of the proposed bridge will involve the environmentally sensitive approach in
which the extensive use of heavy machineries and explosives will be avoided. The locally
availahle workforces will be given first priority in the construction related works.. The
environmentally sensitive (vulnerable to landslides) areas will first be stabilized conside"rihq the
fragilily of the mountainous areas. The design of the proposed bridge has been camed insucha

way that the environmental |mpact due to bridge constructnon and the pos&ble\ ;mpact of

applxcatlon of river tralnmg works and other design measures.

8.3 Time Schedule Alternatives

The construction of the proposed bridge will be carried during dry period so that there would not
be obstacle on construction activities due to rainfall. Furthermore, during the construction period
the construction time and vehicular movement will be synchronized in such a way that both
smooth vehicular movement and undisturbed construction activities can be carried out.

8.4 Resource Alternatives

The project will mainly rely on locally available resources to be used as construction materials.
The excavated materials during the construction of the approach road will be used for the
construction purpose as far as possible. The sand and gravel required for the construction of the
proposed bridge will be extracted from the designed quarry site and the minimum environmental
damage will be ensured during the extraction.
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8.5 No Project Alternative

The overall N-M Road is being upgraded. At this condition there is a very urgent need for the
construction of double lane bridge to facilitate the movement of vehicles. No project option will
deprive the people for having safe and reliable transportation facility. The proposed bridge is
along the N-M road which holds majority of the trade traffic of the country. So considering this
scenario, no project option is refused and project implementation option is admitted.
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CHAPTER 9: Impacts Mitigation Measures

This chapter presents the measures and actions proposed for augmenting the identified
benefitted aspects of the project, as well as proposing a set of mitigation and precautionary
measures to minimize or set off the potential adverse impacts. Four categories of environmental
and social mitigation measures are generally identified:

e Preventive or Impact avoidance measures are usually implemented at the project planning
and design stage, in order to eliminate or minimize from the onset all anticipated adverse
impacts.

s Corrective or Reductive measures are those used to eliminate a source of impact or reduce
its intensity to an optimal or acceptable extent.

« Compensatory measures seek to compensate for impacts that cannot be mitigated and for
residual impacts of the project after implementation of mitigation measures.

e Enhancement or Benefit Augmentation measures are used to improve existing
environmental or social conditions, which are not directly affected by the project. Such
measures can be implemented nearby the project area. To be efficient, these measures
must be defined in cooperation with all stakeholders.

9.1 Beneficial Impact Augmentation Measures

9.1.1 Construction Stage
¢ Employment Generation

During the construction stage of the proposed project, local people will be given opportunities as
laborer and among them poor, marginalized; women and dalits will be given more emp’hasis
The contractor will have to source at least 80% of the total construction workers from the local
area, and the workers will engage in works as per their skills and knowhow.

o Enhancement of Skills

Capacity building trainings will be provided to both skilled and unskilled workforce. Reguilar
training and guidance to the employee will be provided during the project construction period.
As local people are also used in construction activities they will be directly benefited to gain
skills in construction technologies.

¢ Increase in Awareness

A three day awareness raising program will be conducted by the project. The participant will be
mainly from the local people belonging to the people of DIZ area. For this a notice seeking
participant will be pasted 2 weeks before the program in different places within DIZ of the
proposed project.

9.1.2 Operation Stage

« Improve mobility and reduce traffic congestion

55




Initial Environmental Examination IEE of Jalbire Bridge

Augmentation Measures: During the operation of the bridge, regular and routine, emergency
and if required major maintenance will be conducted.

9.2

Adverse Impact Mitigation Measures

Physical Environment

Construction Phase

>

VVV?"*

Change in morphology, longitudinal profile/river bed and hydrological character of
regime of river and inundation in the upstream section

During the construction of the proposed project, unnecessary scouring of the river bed
will be avoided.

Furthermore, the spoil generated during the excavation for the abutments will be
disposed on a designated spoil disposal site and contamination with the river water will
not be made.

Since, the gradient of the Jalbire Khola is very high, the inundation of the upstream
region is not possible. But river training work will be carried parallel to the bridge
construction. The provision of river training work has been included in the project design.

Change in Land Use

Only required land will be acquired for constructlon purpose.
Agricultural land, will be avoided for temporary use.
Permanently acquired private land will be compensated.

Mitigation measures for landslides, Slope instabilities and soil erosion

The mitigation measures proposed for the prevention of landslides, instabilities and soil erosmn
are as follows:

YV VVVYY

Y Vv

Minimize cut slope activities in design as much as possible.

Selection of cut and fill slope will be done at correct angle depending the soil type
The retaining structures along with bio-engineering will be applied G
Approach road construction will be supplemented with the construction of properly
designed side drain,

Check dams and gabion structures will be constructed to check landslides and erosion.
Re-vegetation of cut and fill slope or exposed are will be done as soon as possible by
using species that are recommended in the “DoR Roadside Bio-engineering Reference
Manual and Site Handbook, 2002".

Minimum damage of vegetation during construction will be ensured.

Use of explosives will be avoided during the construction of the bridge and approach
road

Management and Operation of Quarries and River Bed Extraction

Following measures will be adopted to mitigate the environmental and social damage
associated with quarry site operation

» Consent from local authorities (VDC offices and DDC office) will be taken prior fo the use of
quarry and burrow pit site.
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» The river bed materials will be extracted by taking necessary permission from the local
bodies.
> In case of river bank quarry, only the materials deposited during the previous year will be

collected without disturbing the sedimentation cycle of the river. Permitted mining volume
will only be acquired.

» Extraction of riverbed materials from active channel will not be done. Removal of riparian
vegetation will be avoided.

» The excavator will be used only when required. Washing and cleaning of excavator in river
water will be avoided. Excavator operator will be well informed about the safe operating
procedures o be adopted while extracting river bed materials.

» The maximum depth of floodplain extraction will be above the channel thalweg. Side slopes
of floodplain excavation will range from 3:1 to 10:1. Extracted materials will be transported
through available access road.

> River bed materials will only be exiracted by paying necessary royalty to the local body.
Unstable sites, erosion prone areas, dense forest, settlements, fertile farm land will be
avoided for quarry operation.

» Quarry sites, burrow pit area and river bed extraction site will be rehabilitated.

o Management of Spoil

Wherever possible, surplus spoil will be used backfilling materials depressed areas, efc.
Remaining spoil will be disposed in the recommended spoil disposal site in a controlled manner.
For this particular project appropriate place for spoil will be disposed of in bank of Jalbire Khola
in both banks. Following measures are recommended for managing the surplus spoil.

> 5 meter high gabion structures will be built (as river training) along the bank of river prior
to the spoil disposal so that the spoil would not get contaminate with the river water. . -
Lo > After the spoil is filled up to five meter, additional two meter spoil can be adjusted at
i each site by making a sloppy surface (Toe wall) of 60° on the river side.
» As soon as the spoil disposal gets completed the site will be planted Wlth trees
Altogether 40 saplings of different specics will be planted around the spoil disposal 3|te"j’,, i

Occupational Health and Safety Measures
> Construction workers will be prior informed about job hazards, emergency procedures

and any other relevant safety measures.

> Safety equipment such as helmets, boots, gloves, safety belis, safety glasses and
masks will be provided to the workers working in the construction sites.

> Contractor will arrange the First Aid Kit Box and standby medicine for workforce during
working period and emergency situations. Warning signs, posts, barriers and guards will
be installed to restrict access of unauthorized persons to construction sites.

> Only authorized person will be allowed to operate heavy machinery and equipment.
Temporary drinking water supply and latrine pit will be established at site.

> Labor camp will be provided with good quality of beds, well ventilated rooms,
good water quality for drinking purpose.

» Dust control will be done by spraying water on access road and other
construction areas.
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Mitigation Measures for Environmental Issues associated with Labor Camp
Bio-degradable waste will be disposed in a separate pit away from the water bodies. The

pit will be reinstated along with the labor camp after the work ceases.

Liquid and semi-liquid waste will be disposed in a separate ditch and disinfectant
(Chlorination) will be continuously spread to avoid contamination.

Upon the completion of the project, ditch containing waste wilt be covered with sufficient
earth materials and left over for natural anaerobic decomposition.

Haphazard littering of solid waste by construction crews will be restricted, for this a strict
code of conduct will be implemented.

Separate toilet facility will be constructed near the construction camp with the facility of
septic tank.

Provision of clean drinking water will be made at the construction camp.

Degradation of Water Quality

Following mitigation measures will be adopted to minimize the impact on the Jalbire River water:

>
P

>

Disposal of soil, sludge and other waste directly into water bodies will be avoided.
Prohibition of activities like washing - cloth, dish, etc. by construction workforce near
water bodies that contribute to water pollution will be prohibited.

Oils and chemicals used in construction vehicles and machineries will be handled
properly to avoid the contamination with the water bodies.

Separate toilet facilities will be provided to the construction crew with proper septic tank
facilities.

Liquid waste generated within the camp site will be disposed safely without releasing
into the water bodies.

Accidental spillage of the oil, grease and other chemical substances will be captured
immediately without allowing them to contaminate the water bodies.

Bridge Safety
Fencing and lighting of construction and staging areas will be done, recognlzed safer
practices for the utilization of heavy equipment, and the movement of construcp{ g
materials will be implemented to avoid accidents.

Lane blockages, and vehicles entrance locations will be well signed.

Water flow in the stream will not be blocked through properly designed temporary
draining structures.

impact Associated with the Transportation of Construction Materials

The construction materials will be transported by covering it with traupatin.

Vehicles carrying construction materials will not be parked nearby the sensitive
public places and market areas.

Use of Bitumen

Bitumen heating will be done at least 100 m away from the nearby settlements and
public places.

Bitumen storage will not be done on nearby fertile land and water sources.
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The excess bitumen will not be discharged into the drain structure while overlaying on
the sub-base material.

Use of bitumen will be on time other than the rainy condition.

Workers will be provided with necessary protective equipment such as face mask,
gloves efc,

Bitumen heating place will be reinstated after the works completed.

Contamination of soil {(Due to leakage of waste fuels, grease and lubricants,
Paints)

Storage of chemicals including hazardous materials will be done on safe place
and the storage facility will be sealed.

The facility will be well protected from strangers and scavengers.

Paints wile applied only where required. Accidental leakage of paints and
chemicals will be strictly regulated.

Contaminated containers, packaging materials and worn plastic will be disposed
of in separate spoil disposal areas.

Containers will be recycled/reused or managed properly.

Accidental leakage of fuels, grease, lubricants and other hazardous materials will
be recovered soon and managed safely in designated area.

Mitigation Measures for Impact on Public Properties

Prior consent will be taken from the users community before the temple and
public water tap is affected.

As per the suggestion provided by the locals, the temple and water tap will be
rehabilitated on nearby the existing crossing which is proposed to be utmzed for
materials stockpiling for the proposed project. , :

Fire Hazards 4

Combustibles will be placed in safe place in sealed containers.

Unauthorized eniry to the site will be prohibited. Deposition of rags, litters,
papers, plastics will be avoided and they will be managed safely.

Gaseous fire suppression will be used i.e., use of Clean Agent Fire Suppression
(CAFS) will be done in different areas such as camp site, materials stockpiling
sites, equipment and vehicles parking yards. A total of 5 CAFS will be used
during construction.

The construction workers will be well informed about the fire safety precaution to
be taken during the start of the construction works.

Mitigation of environmental issues associated with material stockpiling

The mitigation measures proposed for the minimization of environmental issues associated with
material stockpiling are as follows:
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The land allocated for the storing of construction materials will be far from agricultural
land and water bodies.

The, permission from local stakeholders will be taken before commencing the stockpiling
of the construction materials.

Construction materials will be covered with tarpaulin during stockpiling to prevent from
rain water and dust emission generated from the stockpiling site.

Construction materials will be further encircled with side barriers and covered to avoid
mix up with deleterious materials.

Mitigation measures for air and noise pollution

Construction equipment and vehicles will be regularly examined and maintained in
proper condition.

Water will be sprinkled along access road at least two times a day to reduce the dust
emission.

Proper protection works like fencing by GCl sheets or walls will be done at excavation
and disposal site.

Construction materials will be properly covered during conveyance. Enforcing vehicle
speed limit using signals and speed breakers. '
Workers will be encouraged to use masks. Concrete mixer, vibrator, etc. will be
maintained in proper condition.

Sound producing equipment will be preferred to use only in daytime. Earplug will be
provided to the worker involved in equipment operations.

Mitigation Measures for River Flooding and Bank Erosion
River bank cutting will be minimized

Loss of river bank trees and vegetation will be minimized

The flow of the river will be ensured through the designation of temporary draining -
structures

Impact on Cultural Religious and Historical Site :
Jaldevi Durgamata Temple will be rehabilitated in the location nearby the ex:stmgv
temple. All the necessary activities will be conducted by the project.

Operation Phase

Air and noise Pollution

This is the residual impact so mitigation measures has not been proposed. However, speed limit
will be placed on both banks of the bridge which will help in attenuating noise resulting due to
high speed vehicles.

>

>

Encroachment of DIZ area of Bridge

The project will coordinate with the local authority i.e., VDC, DDC to regulate the
activities of roadside encroachment.

Awareness raising program will also be conducted to the people of DIZ area so that they
can regulate these activities or inform the regulatory bodies.
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Stockpiling of Materials during Maintenance

The storage facility will be at least 50 m away from the agricultural land and water
sources.

Construction materials will be covered with tarpaulin to prevent from scattering from wind
and water and other agents.

The stockpiling site will be used only after the prior consent from the respective owner or
authority.

Adequate fencing should be provided to protect the stockpiled materials from
scavengers and livestock.

Biological Environment

Construction Phase

Mitigation measures for clearing of forest

The mitigation measures proposed for the clearing of forest are discussed below:

>
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Compensatory plantation will be done at the ratio 1:25 for the number of trees that need
to be cut for the bridge construction. For this project, for the loss of 14 tree species, 350
saplings of lost tree species and assuming 30% mortality further 105 saplings of lost tree
species will be planted. In this way total of 350 number of saplings will be as a part of
compensatory plantation. The location of the plantation will be fixed by the DFO.

The compensatory plantation will mainly focus on the plantation of Sisso and Khayer that
are locally available around the forest of project area.

Construction camp will be supplied with LPG and the use of fuel wood will be
discouraged. -

Contractor will arrange/buy energy resource for bitumen heating from the authorized
source.

Mitigation Measures for Impact on Aquatic Lives
The river channel will be disturbed only in required extent.

Spoil will be safely managed soon after their generated.

Haphazard disposat of garbage into the stream channel will be regutated.
Chemicals used in construction activities will be handled carefully and stored in fallow
land away from the riverbeds.

[llegal fishing activities by the construction crews will be regulated.

Mitigation Measures to Reduce Impact on Wildlife
lilegal hunting, harassment to wildlife will be strictly controlled.

Construction activities will be confined to day time.

Construction fuel requirements will be supplemented through alternative sources other
than fuel wood.

A code of conduct will be enforced to construction workers through contractor that
prohibit illegal, collection, sale, distribution of wildlife and plant product.

Socio-economic and Cultural Environment

Construction Phase
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Mitigation for Social conflicts

Code of conduct for all the construction crew will be enforced and they have to strictly
follow the code. As per the code the workers will not be allowed fo involve in any kind of
conflicts and any of the workers are found guilty, they will be punished as per the code.
Mitigation measures for obstruction of social services and facilities

The contractor will manage some utilities like communication, lighting and cooking
energy, drinking water supply, etc. within the camp so as to avoid the pressure on local
services.

Local people will be consulted to build consensus on sharing the community
infrastructures such that it will not significantly affect the local people.

The contractor will be responsible for reconstruction and rehabilitation of damages due
to their activities; any damage to existing road in project location will be controlled and
rehabilitated.

The drinking water tap and temple will be rehabilitated to the nearest safest location

Mitigation measures for Issue of Child Labour

Child labour use of any form during maintenance works will be strictly regulated.

If it is found it should be treated with criminal guilt and project will lodge complaints to
the local authority if it is found.

The contractor will abide by Contractors Mitigation Plan prepared for the sub-project.

Gender Discrimination

Project will establish agreement with contractors to consider maie and female equally for
wage distribution for works of similar nature.

Male workers will be instructed to respect their female counterparts.

The contractor will abide by the Contractor Mitigation Plan prepared for the sub- pro;ect

62




Route Selection Criteria for 132 kV Transmission Line Alignment.

For the selection of proposed 132 kV transmission line route, a basic set of criteria was
defined at the outset of the study. The criteria are listed below:

The shortest possible route, consistent with the terrain that is encountered.

All alignment should be easily accessible both in dry and rainy seasons to
enable maintenance throughout the year.

The line route should avoid large habitants, densely populated areas and
forest.

The route should have minimum crossing of Major River, National highways,
Overhead EHV power line and communication lines.

The number of angle points shall be kept to minimum.

Flooding areas, Marshy and low lying areas, River beds and earth slip zones
shall be avoided to minimize risk to the foundations.

Environment impact study shall be done.

Situation calling for abnormally long spans and high deviation angle are avoided.

In hilly tracks, the line is to be routed, as far as possible, along the side of the hills or
through valleys rather than over high points.

After making the various probable routes on the maps, comparative study was made on the
basis of the following guidelines:

L]

Total length of the line

Number of houses affected and crossing of highway and densely populated area.
Number of the angle points.

Reaches through protected or reserved forest.

Nature and number of river crossing.

Close parallelism with telecommunication line.

Accessibility along the route.

It's worth mentioning that neither are these criteria assigned any order of priority nor are they
expected to be incorporated in totality in the field. The selected alignment, in effect, would be
a trade-off between these idealized criteria and the actual site conditions with due
consideration for technical and economic aspects.

Transmission Line Route Alignment

The proposed BG HPP 132kV single circuit transmission line will start from its Switchyard
which is proposed at right bank of Budhi Ganga river at Simalkot village of Bajura district and
will be connected to 132kV Budhi Ganga Substation situated at the Samatada Village of
Achham district.

To determine the viable transmission route alignment during desk study, the preliminary field
walk over survey along the proposed three transmission line route alternatives, Alternative-1,



Alternative-2 and Alternetive-3 are carried out and its route alignments are shown in Google
image map and the topographic map respectively.

In this study, the topography of the region along the line passing is studied with the available
topographical maps of the region covering a scale of 1:25000 and 1:500000 prepared by
Survey Department/GoN. (Sheet no. — 2981 — 09D & 2981 — 10)

Description of the Alternative Route Alignment

All the proposed alternative routes are surveyed thoroughly and the geological structures are
also examined. The angle points are also located accordingly during the survey. The
descriptions of ali the route alternatives are presented below.

Alternative -1

The first angle tower AP-1 of the transmission line, situated at an elevation of 1000 masl,
starts from the 132kV BG HPP Switchyard and crosses from right bank to left bank at
Pipalsain village. It runs through the left bank of Budhi Ganga river to reach finally to the
interconnecting 132 kV Budhi Ganga Substation at an elevation of 626 masl (AP-32) located
at left bank of Budhi Ganga river at Samatada village of Achham district. Numbers, the
ground profile and the location of towers in the profile are also shown below. The total length
of the transmission line is about 13.5 km.

During walkover survey the transmission line route alignment along Alternative-1 was not
found satisfactory as this route alignment is bit longer and takes sharp bend to reach the
destination. This route is not suitable for selection as this line has to cross a school, some
houses. The transmission line angle poles details and are shown below.

Alternative -2

The first angle tower AP-1 of the transmission line situated at an elevation of 1000 masl,
starts from the 132kV Budhi Ganga HPP Switchyard and runs through right bank of Budhi
Ganga river. It crosses the river from right to left at Bhuwagada village reaches finally to the
interconnecling 132 kV Budhi Ganga Substation at an elevation of 626 masl (AP - 31)
located at left bank of Budhi Ganga river at Samatada village of Achham district. 1 bers,
the ground profile and the location of towers in the profile are also shown below. Theitotal
length of the transmission line is about 12 km.

During walkover survey, the transmission line route alignment along alternative-2 was not
found satisfactory.

Alternative -3

The first angle tower AP-1 of the transmission line situated at an elevation of 1000 masl,
starts from the 132kV Budhi Ganga HPP Switchyard and runs through right bank of Budhi
Ganga river. It crosses the river from right to left at Thapagau & reaches finally to the
interconnecting 132 kV Budhi Ganga Substation at an elevation of 626 masl (AP - 29)
located at left bank of Budhi Ganga river at Samatada village of Achham district. Numbers,
the ground profile and the location of towers in the profile are also shown below. The total
length of the transmission line is about 12 km.



During walkover survey, the transmission line route alignment along alternative-3 was found
satisfactory. Easily accessible from the village walking road, passes through gentle slope
with forest, less Kholsi crossings and without any major obstacles.

Selection of Transmission Line Route Alignment for Detailed
Survey

After a thorough walkover survey of the three proposed transmission line alternative route
alignments, a clear picture of the transmission line route alignment is made clear to the
survey team viewing the landscape of the surveyed area from different locations from top,
middle and from bottom, that is from Powerhouse area. A comparative chart of the
transmission line features is made for evaluation purpose.

All the three alternatives are compared on the basis of the environmental condition, social
issues, type of the land and other different factors associated. The alternative which satisfied
all the above factors was selected and further detail survey of that alternative has been
done. The detailed survey would help for the further processing of the design of the
transmission line system.

Table below shows the comparison between all the three alternatives.

Comparative Chart for Detailed Survey

132 KV TRANSMISSION LINE ROUTE ALIGNMENT

Transmission line

parameters and other details ALTERNATIVE-1 | ALTERNATIVE-2 | ALTERNATIVE - 3
Total length in km 13.5 km 12 km 12 km

Number of angle points 1 5 3

Deflection angle (0-2) 0 0 0

Deflection angle (3-15) 0 0 0

Deflection angle (16-30) 0 4

Deflection angle (31-60) 1 1 1

Number of river/Khola | 4 4 2

crossings

Crossing of Existing Lines | 0 0 0 &
3KV T/L)

Number of village crossing 15 11 11

Number of Tower 32 31 29

Any other permanent | School School Not Seen

structure

Forest Forest area Forest area Forest area

Any other impacts None None None




Advantages No walking road No walking road Walking road available

Disadvantages Difficult access Difficult access Easy access

Order of Priority 3 2 1

With comparative study of the alignment details, the Alignment -3 is found to be a better
option compare to other two options as this route is easier and friendly from environmental
and social factors.

So, Alignment -3 is selected for detail survey. This route is surveyed thoroughly by walkover
survey and through the total station, the alignment has been surveyed.

Detailed Survey

Map Study and Identified Route

Topographical maps of 1:25,000 and 1:50,000 maps of different scales are obtained for
careful study of the possible re-route alignment from BG HPP Switchyard to Interconnecting
BG substation at Samatada village of Achham district in various sections. During this desk
study, necessary pre-cautionary measures are being taken to minimize effect on the
settlement areas. Due consideration is being paid with regard to forest encroachment, road
crossing, etc. coming along the proposed route alignment. On the basis of the above-
mentioned factors, a base map with final routes was prepared.

Field Survey

A field investigation survey was intended to formulate a technically sound and cost effective
detail route alignment of transmission line and construction for the proposed line. A team
consisting of geologist, electrical engineer, senior surveyors visited the site. The team made
an attempt to incorporate factors of local origin, which may influence its alignment of the
transmission line. The team examined in details the features and obstacles in the line route
area.

Objective of the Field Survey

The main objective of the field investigation survey is to verify the final route alignments of
transmission line at site that was proposed during the desk study as well as route proposed
by the Employer and finally to select the best route. At the same time, final mvestlgatlon
survey helped us to make the final construction of 132 kV transmission line. '

Methodology of the Work » ,
A prolonged field investigation survey was conducted by study team to examine swtabll't 'of
the selected alignment in the field. The reconnaissance team carried out walkover ¢ s vey:
along the entire route using hand GPS for appropriate location of angle points, ‘f¢
crossings, river crossings, LT line and distribution line crossings, bridge crossings etc.

The main objective of the field survey was to examine the corridor of the route alignment.
During the investigation survey, all the angle points are fixed and permanent sign had been
given to these points at the sites and all the required information around the area are noted
with location sketch. The coordinates and tentative deflection angle are taken with the help
of Total Station Survey Equipment and GPS. Finally, selected route with all the angle points
are



CHAPTER 10:

Environmental Management Plan
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The Environmental Management Plan (EMP) has been formulated to guide for the
implementation of environmental safeguard mechanism during pre-construction, construction
and operation phase of the project. The plan will include the mechanism for the implementation
of environmental mitigation measures, selection of monitoring parameters, monitoring schedule,
indicators to ensure the best monitoring practices and the responsibilities of stakeholders of
various levels in ensuring the environmental and social safeguard during the implementation of

the project.

The stakeholders that are involved for the environmental and social safeguard during the
construction and operation of the proposed Jalbire Bridge are presented in following table:

Table 10-1: Institutions and their role in EMP implementation.

Institution Roles Responsibilities Remarks
Ministry of Formulation and Providing technical and legal base
Environment and | implementation of for the formulation of
Population environmental plans, environmental safeguard
policies and programs at measures
national level Providing guidance during
evaluation and monitoring of
environmental safeguard
mechanism
Ministry of It is the concerned ministry Review and approval of Initial
Physical and has the role of project Environmental Examination (IEE)
Infrastructure and | execution document
Transport (MoPIT) Coordinate with project
implementing bodies during the
implementation of environmental
safeguard mechanism and their '
monitoring
Department of It is a department under Responsibility for the
Road (DoR) MoPIT and has the role of implementation of the project
project execution alongside  the environmental
safeguard measures
Road Sector Foreign cooperation project Coordination with the donor

Development
Project (RSDP)

under the DoR, which
coordinates with donors to
invest for the road projects
in Nepal

agencies to invest for the
construction of the road

Execution of the road projects

Geo-Environment
and Social Unit
(GESU)

Unit under the DoR
responsible for technical
advice for IEE

Review, comment, and forward
ToR and {EE for the approval by
the concerned ministry (MoPIT)
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World Bank

Role in decision making for
the execution of the project

Responsible for overseeing DoR'’s
project design, implementation of
mitigation measures in accordance
with their grant/loan conditions
including environmental and social
safeguards

Design Consultant

Project design,
environmental assessment
and social assessment

Prepare a detail engineering
design for the project

Prepare IEE report and get
approval from the concerned
ministry

Prepare resettlement plan for the
affected households

Prepare Environmental and Social
Management Plan

Supervision Role in monitoring the Oversee the overall
consultant compliance of implementation of the EMP,
environmental mitigation provide expertise knowledge,
measures during suggestions and
construction as guided by recommendations  when and
the EMP where are necessary to
minimize/avoid/prevent any

adverse environmential damage
‘Construction Role of complying The contractor/s must implement
contractor environmental measures all the mitigation measures

into the bridge construction
work

described  in EMP  during
construction period to mitigate all
environmental impacts associated
with the construction activities
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MOPT — Enviconment Section

N

Department of Roads

GESU (environmental Safeguard
Officer, Social Safeguard Officer)

s RSDP Local
<] €2 Forum of
Beneficiarie

‘b r—— CFUGs

’ Consultant (Environmental Specialist/inspector, Social Expert)} l

NGOSs/CBOs

Contractors l o

R

Technical staff

Local Labor Groups in
Labor intensive work {if <

needed)

Figure 10-1. Ayencies Responsible for the Implementation of CMP

10.1 Environmental Monitoring and Reporting

Environmental monitoring is classified into baseline, impact and compliance monitoring
depending on the stage of project for which environmental monitoring is carried out.

Baseline monitoring is done prior to the project implementation, in order to identify existing
environmental condition. Baseline monitoring is in general carried for all physical, chemical,

biological and socio-economic variables. For this particular project baseline monitoring will not
be carried since environmental baseline incorporated in Chapter 6 will cover all!
environmental issues prior to the project implementation.

Impact monitoring is in general carried out during the project construction and post
construction phases. This type of monitoring mainly focuses on the environmental impacts due
to the construction of the project and their mitigation though the appropriate mitigation measures

as proposed in the IEE document.

Compliance monitoring focuses on the compliance of technical and legal requirement as
mandated in the IEE document. Furthermore, the compliance of standards, rules and
regulations formulated by the DoR are also monitored as a part of compliance monitoring. The
compliance monitoring is in general carried out during the construction stage of the project.

The specific monitoring indicators selected for this IEE document are presented in table below:

65



Table 10-2:

Initial Environmental Examination IEE of Jalbire Bridge

Specific monitoring indicators selected for the IEE document.

Monitoring Field

Parameters Selected for the Monitoring

Land use, erosion,

Area (ha) of land, forested and properties deformed (changed)

Sgstzhdes and Number, location and extent of slope failures
management Cause analysis for slope failure (natural or man-made)
Nos and extent of gully erosions and pavement failures
Nos of days and nature of traffic delays due to slides
General condition of waste management site
Drainage and erosion condition of the waste management site
Seismicity Nos and magnitude of local seismic activities and respective
damage to sfructures
Water use and Nos and extent of water-logging around the construction sites

poliution status for
both surface and
sub-surface flows

Nos of irrigation canals, drinking water taps, etc. that lie within the
project construction site

Incidents and trends of waterborne diseases

Blockage of waterways — extent and secondary impacts
Water pollution incidents due to unsafe disposal of spoil
Trend analysis for local fisheries

Records of seasonal groundwater fluctuations

Laboratory tests for river water quality

Air, noise and
vibration in relation
to traffic volume

Point measurement of noise near the construction site

Qualitative analysis of wind borne dust particles during the :

construction stage of the project

Qualitative assessment of vibrations sensed around the nearby

households of the project construction site

Bridge/Road safety

Speed measurement at both sides of the bridge-

Nos and type of accidents recorded by the Traffic Police Office and
local health service centres that occurred around the bridge

Effectiveness of safety signs

Socio-economic
development
around
location

bridge

Demographic, economic and educational status
Nos of HHs and extent of market expansion around the bridge
Nos and extent of new business

Nos and extent of new services and utilities
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The monitoring task and reporting work shall be undertaken by the concerned bridge builders,
supervising consultants and contractors; during the construction and post-construction period of
the bridge as outlined in the EMP framework given below.

10.1.1 Pre-construction Phase Monitoring

The pre-construction phase monitoring shall mainly focus on the existing environmental
baseline and evaluate its deviation from the baseline mentioned in 1EE report. Furthermore, the
pre-construction phase monitoring will emphasize on the evaluation of location for the campsite,
material stockpiling site, and quarry site. Similarly, activities like fand acquisition, site clearance,
etc. will be monitored during the pre-construction phase.

10.1.2 Construction Phase Monitoring

The construction phase monitoring will mainly focus on the proper implementation of mitigation
measures, compliances with the design standards and norms as mandated by the IEE report.
The supervision consultants will carry the monitoring during the construction phase of the
project and conduct the supervision on daily basis and prepare both weekly and monthly
progress report.

a. Daily Supervision

Various activities in the construction period like cutting the hill slope for the construction of
access road, excavation for the erection of abutments, daily management of spoils, etc. shall be

inspected daily. The supervision consultant shall collect daily data and prepare the weekly
progress to submit at the project office.

b. Weekly Supervision

In weekly inspection, the Supervising Consultant shall visit the site together with the Contractor
to inspect all the works like retaining and breast wall constructions along the approach road,
drain construction, quarry/borrow pits, spoil disposal site and disposal practice, etc.

If any activitics show noncompliance with EMP then supervising consultants shall document(
defective works and suggest corrective measures in the weekly report. The supervising
consultant shall provide a copy of the weekiy report to the contractor and the project within"»z

days of the inspection.

c. Monthly Supervision

The monthly inspection will include the field based review of work progress, their compliance
with the measures mentioned in the EMP section of the IEE document. The deviation from the
mandate of the EMP during construction will be immediately reported and the correction
measures will be recommended. The supervising consultant shall prepare a monthly progress
report and mention clearly the extent to which the mitigation measures are adopted the
construction activities. The supervising consultant shall provide a copy of the monthly report to
the project and the contractor within 4 days of the inspection of action.

10.1.3 Post-construction Phase

Supervising consultant shall undertake a post-construction certification inspection of each
completed activities including the bridge, approach road, spoil management site, quarry site,
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camp site and material stockpiling site. If any of the mitigation measures as proposed by the
EMP of the IEE are either not implemented or have defects, the monitoring consultant will
immediately report to the project office and the contractor for its correction. If everything
implemented are as per the mandate the project shall be approved for the operation.

10.1.4 Operation Phase

Environmental monitoring of the bridge during the operation phase shall focus on the key
environmental issues identified during project design including river channel, condition of
approach road, drainage, etc.

DoR’'s GESU shall also undertake at most two inspections in a year. These inspections will
include a visual assessment of;

v River channel

v Condition of slope around the approach road
v Condition of spoil management site

v Drainage condition along the approach road
v Socio-economic condition around the bridge

The details of guideline for compliance and impact monitoring are presented in following tables:
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Table 10-3: Compliance monitoring parameters with respective indicators

Parameters Verifiable Indicators Verification Methods Schedule Responsible Responsible
Implementing Monitoring
Agency Agency
Final location and | Incorporation of IEE/EMP | Site observation and verification Preconstruction Consultant Proponent/ DoR
design as per | recommendations into location phase
IEE/EMP and design selection and
recommendation finalization
Site selection and | Project’s arrangement of | Site inspaction, general sketch and | Beginning of | Technical Proponent/ DoR
preparation of | material storage, and | photographs construction consultant,
construction logistics | construction  activities  {e.g.: phase contractor
campsite, material stockpiling
site, etc.)
Use of local labor, | Number of local labors employed | Records of the local recruitment | Once a month for | Contractor Proponent/ DoR
particularly vulnerable | in project bodies wno facilitate and coordinate | the entire
groups and women the process for local people's | construction
employmant, interview period where
labor work is
contracted
Occupational Health | Health and safety regulation, first | Spot checks at camps and work | Once a month | Contractor Proponent/ DoR
and Safety Issues aid and medical arrangements, | sites, photos, accident records, | throughout the
provision of safety equipment | causes construction
and measures, sanitation of phase
labor
Environmental Arrangement specified in the | Site inspection, discussion with | Before and | Consultant Proponent DoR
protection measures, | code of practice and in manuals | proect management, consultants, | during
including pollution | relating to environmental | anc local people. Quantifying site- | construction
prevention, water and | protection; records .~ and | specific impacts, photos, laboratory | period
soil management, | observations on pollution, waste | tests where required.
slope stabilization, cut | management, Existi
and fill, spoil and | Training proge i 'x:stmg patrol, control .and
- enforcement mechanisms,

waste management,
environmental and

enforcement records.
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socially critical sites,
protection of fauna
and flora

and fuel wood use.

Compensatory Plantation of the lost vegetatior | Site inspection and consultation with | During and after | Contractor Proponent/ DoR
Plantation in the ration of 1:25 and their | locals and verification from DFO construction

growth status
Pressure on forest | Use of firewood or fossil fuel oy | Inspection and interview Regular by | Contractor Proponent/ DoR
and wildlife construction crew, events of contractor, once

hunting and poaching of wildlife a month by

consultant

Air and noise | Visual inspection and frequency | Interview data, photographs, noise | Regular by | Contractor Proponent/ DoR
pollution of air borne respiratory infection | level meter record contractor, once

with the consultation with local a month during

people construction by

Noise level measured around the consultant

construction area
Water pollution Visual inspection, open | Site inspection, interview Regular by the | Contractor Proponent/ DoR

defecation and waste disposal contractor, once

around water sources near a month by the

construction sites and labor supervision

camp consultant
Public health and | Health and safety regulations, | Spot checks at camps and work | Once in  two | Contractor Proponent/ DoR
accident risk first aid and medicel | sites, phctos, accident records from | months by

arrangements, contingency plan, | Traffic Police, Training records and | consultants

safety awareness programme. | materials, road signs

Provision of toilet and waste

management facility to the

construction crew -
Adequate  technical mber of technicians | Check rumber and type of | During Consultant Proponent/ DoR

and environmental

slarly at site.

technicians available at site.

construction by
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supervision Ability to implement labour | Skill of work carried out. contractor. Once
based  bridge  construction Discussion a month by
concept ' consultant
Clean up and | Decommissioned sites should | Site observation, comparative | At the end of | Contractor Proponent/ DoR
reinstatement of the | not indicate any adverse and | photos, consultation with land | construction
construction site, | residual environmental impacts, | owners period
camps, quarries and | and should be rehabilitated to
burrow pits the satisfaction of supervision
consultant and land owners
Rehabilitation of | Rehabilitation site of Public | Site observation, comparative | At the end of | Contractor Proponent/ DoR
Public infrastructure infrastructure (Temple and Water | photos, consultation with locaks construction
Tap), period

Table 10-4: Parameters selected for the impact monitoring.

Parameter Verifiable Indicators Verification Location Schedule Responsibie Responsible
Methods implementing -
Agency Monitoring
Agency
Slope Stability | Inclination, Slope failures, | Site  observation, | Near steep | Continuously Technical consultant Proponent/ DoR
Erosion causes; Drainage facilities | photos slopes and at | during
such as catch drain, side Discussion with slide areas and | construction and
drains and functionality of cople and sites where | operation Maintenance Division
DC structures; Fresh gullies ?echp:wicians bio-engineering DoR
and erosion failed

Success/failure  of  bio-
engineering solutions

Bio-engineering | Re- vegetation through bio- | Site  observation | Cut slop area, | During and at | Contractor

of Disturbed | engineering application on | Inspection of | where end of project
Slopes disturbed slope nursery and its | vegetation s | construction
| *production rate; | cleared;

Establishment of nursery photos Nursery

..measurements

Proponent/ DoR
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Disposal of | Initiated erosion, affected | Site  observation | At specific | During Contractor Proponent/ DoR
Spoils and | aesthetic value, affected | and interviews, | locations construction
Conservation forest and  agriculture, | photos, geo- | where such
wastes initiated land erosion by | referencing sites sites occur
local blocked - drainage,
hazard to downhill slope
residents and agricultural
lands
Quarrying of | Initiated erosion, change in | Site  observation, | Quarry site | During Contractor Proponent/ DoR
Conservation river regime, erosion by | photos areas construction
Materials river systems, landslide due
to quarrying, degradation of ﬁ::l?r:d:erfxrtzr; local
vegetation, water logging,
waterborne diseases
Disruption  of | Status of rehabilitation | Observation  and | Disrupted During Contractor Proponent/ DoR
Drainage Service status of irrigation | interviews, photos, | aquatic construction
System and water supply system, | fisheries data, | system,
Operation and maintenance | wildlife records irrigation
requirement schemes
Water Quality Turbidity and general status | Visual inspection, | Nearby water | During Contractor Proponent/ DoR
of nearby water bodies sampling and | bodies Construction and
Some physio-chemical laboratory analy;is operation
. X of water quality
properties like pH, DO, tor
conductivity, other chemica! parame
parameters
Air Quality Atmospheric dust Visual inspection At construction | During Contractor Proponent/ DoR
sites and at | construction and
sensitive spots | operation
{Schools,
hospitals)’
Forest and | Numbers of trees, presence | Observation,; DFO | In- and around | During Contractor Proponent,
vegetation of group vegetation, signs | record, the construction and
| of illicit logging stake- construction operation consultant
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interviews

sites, markets

Encroachment | Number of shops increased | Records, interview, | Project Area Throughout Consultant Proponent, VDC
of Bridge and | or decreased, rental of | observations, project
adjoining area | houses and land spaces photos
Occupational Type of number of accident | Observation, Project Area During Contractor Proponent,
Safety and | occurred during | photos, spot construction Consuitant Health
Hazard construction, Adequacy of | checks, Authorities
occupational safety | Contractors  and
measured provided | health center
Compensation provided in | records interview
case of fatal accidents or | with labors

invalidity _
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10.2 Environment Management Plan

The complete sefs of environmental enhancement and mitigation measures have been
formulated for the sustainable implementation of Jalbire Bridge. The environmental
management plan ensures the involvement of all the parties that are directly and indirectly
associated with the construction of Jalbire Bridge. The framework for the environmental
management plan for beneficial impacts and adverse impacts are presented respectively on the
following tables:

Table 10-5: Framework for benefit enhancement measures

Beneficial Affected Benefit Enhancement Responsible Agency
Environmental Location Augmentation Cost

Impact Measure Implementing Supervising
Agency Agency
Employment Project Local people will No additional Contractor Supervision
Generation Impact be given higher Cost consultant/

area priority in project DoR

related works :

during construction
of Jalbire Bridge

Pre-construction PS. Nrs 50,000 | Contractor Super\}iéi\cj)

Enhancement of | Project . . =u iSion”
Skills Impact ggﬁgf‘tggf%:g‘; . consltanyDoR
area engineer and mid-
level bridge
engineer and
unskilled workforce
Improved mobility | Entire Construction of | No  additional | Contractor Supervision
project permanent bridge | cost consultant/
area will ultimately serve DoR
as the  benefit
augmentation
measure.
Increase in | Project Sub-project will | PS 30,000 Project Supervision
Awareness impact provide awareness (@10, 000 per Implementation | consultant/
area frainings related to day) ! P agency (RSDP) | DoR
solid waste Y

management, river
bank safety, health

and sanitation
issue, and
conservation of
wildlife and

biodiversity. For
this a 3 day training
program will be
provided to the
locals of the project
impact area (both
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DIA and 11A)
Safe and | Project Regular and | No  additional | Project Supervision
Upgraded area routine, emergency | Cost consultant/
Transportation and if required DoR
facilities | major maintenance

will be conducted.
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Table 10-6: Framework for adverse impact mitigation measures

Activity/ Adverse Mitigation Measures Affected Timing of Mitigation Institutional Responsibility
Issues Environmental Location Action Cost
impacts
Implementing Supporting
Agency Agency/
Supervision
Physical Environment/Characteristics:
Bridge Change in Project wil not Bridge During No additional | Contractor Supervision
Construction morphology, unnecessarily scour the river | construction construction cost required consultant/ DoR
profile and water bed. area
regime of river River diversion will be done
whenever necessary.
Minimum disturbance will be
done curirg the construction
phase.
The spoils generated during
the excaveation will be
disposed-off immediately.
Site clearance | Change in Land Only required land will be | Bridge Pre- No additional | Contractor Supervision
and bridge | Use acquired for construction | construction construction cost required consultant/ DoR
construction purpose. area and
. . construction
Agficultural land, will be phase
avoided fer temporary use.
Permznently acquired
private  land will be
compenssted.
Bridge and | Landslide, slope Minimize cut slope activities No additional | Contractor Supervision
approach road | instabilites  and in design as much as cost required consultant/ DoR
Li:onstrur:ﬁon soil erosion possitze.

76



e Envirorrmental mxarnination ree of Jane Bridge

Selection of cut and fi! slope
will be done at correct angle
depending the soi' type.

The retaining structures
along with big-engineering
will be applied

Approach road construction
will be supplemented with
the construction of properly
designed side drain.

Check dams and gabion
structures will be
constructed to check
landslides and ercsion.

Re-vegetation cf cut and fill
slope or exposed are will be
done as soon as possible by
using species thst are
recommended in the "DoR
Roadside  Bic-engineering
Reference Manual and Site
Handbook, 2002".

Minimum damage of
vegetation during
construction will be ensured.

Use of explosives will be
avoided during the
construction of the bridge
and approach road

foundation
works site and
approach raod

Quarry
management
and river bed
extraction

Slope stability,
water pollution
and impact on
river regime

Consent from local
authorities (VDC cfifices and
DDC office) will be taken
prior to the use of quarry
and burrow pit site.

The river bed materials will
be extracted by taking
necessary permission from
the local bodies.

Quarry site and
river bed
extraction site

Construction
phase

Provisional
Sum (PS}): Nrs.
60,000 for

reinstatement

-t of quarry and

river bed

. extraction site

Contractor

Supervision
consultant/ DoR
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In case of river bank quarry,
only the materials deposited
during the previous year will
be collected without
disturbing the sedimentation
cycle of the river. Permitted
mining volume will only b2
acquired.

Extraction cf riverbed
materials from active
channel will not be done.
Removal of riparian
vegetatior will be avoided.

The excavator will be used
only when required.
Washing and cleaning of
excavator in river water will
be  avoided. Excavator
operator will be well
informed about the safe
operating procedures to be
adopted while extracting
river bed materials.

The maximum depth of
floodplain extracticn will be
above the channel thalweg.
Side slopes of floodplain
excavation will range from
31 o 1011, Extracted
materials will be transported
through available access
road.

River bed materials will only
be extracted by paying
necessary royalty to the
local body. Unstable sites,
erosion prone areas, dense
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forest, settlements, fertile
farm tand will be avoided for
quarry operaticn.

Quarry sites, burrow pit area
and river bed =xtraction site
will be rehabilitated.

Construction
activities

Spoil  generation
and likely impact
on water and soil

5 meter high gabion
structures will be built {as
river training) along the bank
of river prior to the spoil
disposal so that the spoil
would not get contaminate
with the river water.

After the spoil is filled up to

five meter, additional two

meter spoil can be adjusted

at each site by making a

slocppy surface (Toe wall) of
on the river S|de

As soon as the spoil
disposal gats completed the
site will be planted with
trees. Altegether 40 saplings
of different species will be
planted around the spoi
disposal site.

Spoil disposal
site

Construction
phase

PS Nrs. 40,000
for
reinstatement
of spoit
disposal  site.
Plantation cost
has been
separately
provided.

Contractor

Supervision
consultant/ DoR

Construction
activities

Occupational
health and safety
hazards

Construction workers will be
prior informed about job
hazards, emergency
procedures axd any other
relevant safety measures.

Safety equipment such as
helmets, boots, gloves,
safety belis, safety glasses
and masks will be provided
to the workers working in the

Bridge
construction
area

construction
phase

PS Nrs. 80,000
for safety
gadgets

Contractor

Supervision
consultant/ DoR
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construction sites.

Contractor will arrange the
First Aid Kit Box and
standby medicine for
workforce during working
period and  emergency
situations. Warning signs,
posts, barriers and guards
will be installed to restrict

access of unauthorized
persons to  constructicn
sites.

Only authorized person will
be allowed to operate heavy
machinery and equipment.
Temporary drinking water
supply and latrine pit will te
established at site.

Labor camp will be provided
with good quality of beds,
well ventilated rooms, good
water quality for drinking
purpose.

Dust control will be done by
spraying water on access
road and other construction
areas.

Operation  of
Labour camps

Environmental
Impacts
associated
labour camps

with

Bio-degradable waste will be
disposed in a separate pit
away from the water bodies.

The pit will be reinstated

along with the labor camp
after the work ceases.

Liquid waste will be
disposed in a separate ditch
and disinfectant

Labour
area

camp

construction
phase

 -labour camps

PS Nrs.
180,000 for
operation of

Contractor

Supervision
consultant/ DoR
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(Chlorination} will be
continuously spread to avoid
contamination.

Haphazard lttering of solid
waste by conszruction crews
will be restricted, for this a
strict code of conduct will be
implemented.

Separate toilet facility will be
constructed near the
constructior: camp with the
facility of septic tank.
Provision of clean drinking
water will be made at the
construction camp.

Construction
activities

Degradation
water quality

of

Disposal of soil, sludge and
other waste directly into
water bodies will be avoided.

Prohibition cf activities like
washing ~ clotk, dish, etc. by
construction workforce near
water bodies that contribute
to water poliution will be
prohibited.

Oils and chemicals used in
constructiorn  vehicles and
machineries wil be handled
properly © avoid the
contamination with the water
bodies.

Separate toilet facilities will

~ be provided to  the

constructior crew  with
proper septic tank facilities.

Liguid waste generated
within the cemp site will be
disposed sa'ely without
releasing intc the water

Entire
srea

project

construction
phase

No additional
cost required

Contractor

Supervision
consultant/ DoR
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bodies.

Accicental spillage of the oil,
grease and other chemical
substances will be capiured
immediately without allowing
them to contaminate the
water bodies.

Construction
activities

Bridge safety

Fencing and lighting of
construction and staging
areas will be  done,
recognized safety practices
for the utilization of heavy
equipment, and the
movement of construction
materials will be
implemented to avoid
accidents.

Lane blockages, and
vehicles enirance iocations
will be well signed.

Water flow in the stream will
not be blocked through
properly designed temporary
draining structures.

Bridge
construction
area

construction
phase

5000

for

warning signs
and post

Contractor

Supervision
consultant/ DoR

Transportation
of Construction
materials

Air poliution and
environmental
nuisance

The construction materials
will  be transpored by
covering it with traugalin.

Vehicles carrying
construction materials  will
not be parked nearby the
sensitive public places and
market areas.

Project
influence area

construction
phase

No

additional

cost required

Contractor

Supervision
consultant/ DoR

Bitumen
heating

Air, water and
noise pollution

Bitumen heating will be done
at least 100 m away from
the nearby settlements and

Around bitumen
heating place

constryction

Sum

‘I Provisional

Nrs.

Contractor

Supervision
consultant/DoR
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public places.

Bitumen storage will not be
done on nearby fertile land
and water sources.

The excess bitumen will not
be discharged into the drain
structure while overlaying on
the sub-base material.

Use of bitumen will 2e on
time other than the rainy
condition.

Workers will be provided
with necessary proective
equipment such as face
mask, gloves etc.

Bitumen heating place will
be reinstated after the works
completed.

phase

20,000 for
reinstatement
of bitumen
heating place

Use of
chemicals and
hazardous
materials

Contamination of
soil due to
leakage of spent
fuels, grease,
lubricants and
paints

Storage of chemicals
including hazardous
materials will be done on
safe place and tha storage
facility will be sealed.

The facility will be well
protected frem strangers
and scavengers.

Paints wile applied only
where required. Accidental
leakage of paints and
chemicals will be strictly
regulated.

Contaminated  containers,
packaging materals and
worn plastic will be disposed
of in separate spo| disposal
aress.

Containers will be
recycled/reused or menaged

Entire
area

Project

During
construction
phase

No additional
cost required

Contractor

Supervision
consultant/DoR
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properly.

Accidental ‘eakage of fuels,
grease, lubticants and other
hazardous materials will be

recovered S00N and
managed safely in
designated area.

Site clearance | Impact on public Prior consent will be taken | Entire  project | During Provisional ‘Contractor Supervision
infrastructures like frem the users community | area construction sum Nrs consuftant/DoR
relocation of before the temple and public period 1,000,000 for
Jaldevi Durga water tap is affected. rehabilitation of
Mata Temple As per the suggestion Jaldevi

provided by the locals, the Durgamata
temple and water tap will be Temple  and
rehabilitated on nearby the 15.000 for
existing crossing which is R
proposed to be utilized for refwakt.):manon of
materials stockpiling for the drinking  water
proposed project. tap

Handling of | Fire Hazards Combustibles will be placed | Around the | During NRs. 20,000 | Contractor Supervision

chemicals and in safe place in sealed | construction construction for fire consultant/ DoR

combustibles containers. site, and camp | period extinguisher
Unauthorized entry to the | Site (five 4kg,
site  will be prohibited. cylinder, at the
Deposition of rags, litters, rate of

papers, rlastics will be
avoided and they will be
managed safely.

Gaseous fire suppression
will be used ie., use of
Clean Agent Fire
Suppression (CAFS) will be
done in different areas such
as camp site, materials
stockpiling sites, equipment
and vehicles parking yards.
A total of 5 CAFS will bex
used during construction.

The construction workers
will be well informed about

4000/cylinder)
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the fire safety precaution to
be taken during the start of
the construction works.

Stockpiling  of
Construction
materials

Land and water
pollution, impact
on agricultural
land

The land allocated for the
storing  of  construction
materials will be far from
agricultural land and water
bodies.

The permission from local
stakeholders will be taken
before commencing ‘he

stockpiling of the |

consiruction materials.

Construction materials  will
be covered with tarpaulin
during stockpiling to prevant
from rain water and dust
emission generated from the
stockpiling site.

Construction materials  will
be further encirclaed with side
barriers and covared fo
avoid mix upg with
deleterious mate-ials.

Around
tockpiling
areas

During
construction
period

Nrs. 20,000 for
reinstatement

of material
stockpiling site

Contractor

Supervision
consuitant/ DoR

Construction
activities

Air and noise
pollution

Construction equipment and
vehicles will be regularly
examined and maintained in
proper condition.

Woater will be sprinkied along
access road at least two
times a day to reduce the
dust emission.

Proper protection works like

fencing by GCl sneets ori

walls  will be done
excavation and cisposa

Construction materials

Material
stockpiling site

During
construction
period

No additional
cost required

Contractor

Supervision
consultant/ DoR
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be properly covered during
conveyance. Enforcing
vehicle speed limit using
signals and speed breakers.

Workers will be encouraged
to use masks. Concrete
mixer, vibrator, etc. will be
maintained in proper
condition.

Sound producing equipment
will be preferrec to use only
in daytime. Earplug will be
provided to the worker

involved in  equipment

operations.
Excavation River flooding and River bank cutting will be | Bridge During No additional | Contractor Supervision
works  during | bank erosion minimized construction construction cost required consultant DoR
construction area eriod
piers . and Loss of river bank trees and P

vegetation will be mirimized
abutment

The flow of the river will be

ensured through the

designation of temporary

draining structuras
Relocation of | Impact on cultural Jaldevi Durgamata Temple | Project During Cost included | Contractor Supervision
Jaldevi Durga | and religious site will be rehabilitated in the | influence area construction in rehabilitation consultant/ DoR
Mata Temple location nearby the axisting period of public

temple. All the necessary infrastructures

activities will be conducted

by the project.
Operation Phase
Regular Environmental The storage faciity w Bridge During No additional | DoR Supervision
maintenance ijssues due to least 50 m away fro operation cost consultant/DoR
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stockpiling of agricultural land and water period
construction sources.
22:2?13 during Construction maierials will
) be covered with tarpaulin to
maintenance .
prevent from scatering from
wind and waler and other
agents.
The stockpiling site will be
used only after the prior
consent from the respective
owner or authority.
Bridge Operation of Speed limit will be placed in | Bridge During Included in | DoR Supervision
operation vehicles through both banks c¢f tha bridge construction operation Detail Design consuitant/DoR
the bridge and air area phase
and noise
pollution
Bridge Encroachment of The project will coorcinate | Bridge During No additional | DoR Supervision
operation DIZ area of Bridge with the local authorizy i.e., | construction operation cost requried consultant/DoR
VDC, DDC to reguiate the | area phase

activities of rozdside
encroachment

Awareness raising program
will also be conducted to the
people of DIZ area sc that
they can regulate these
activites or inform the
regulatory bodies.

Biological Environment:

Construction Phase
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Bridge
construction

Loss of
vegetation (10
tree of different
species will be
lost)

Compensatory plantation will
be done at the ratio 1:25 for
the number of trees that
need to be cut for the bridge
construction.

Construction camp will be
supplied with LPG and the
use of fuel wood will be
discouraged.

Contractor will arrange/buy
energy resource for bitumen
heating from the authorized
source

Construction
camp

During
construction
period

69,000 for
compensatory
plantation and
management
(Refer
plantation cost
for breakdown)

Contractor

Supervision consultant/DoR

Construction
activities including
excavation and
dredging of river
channel

Impact on
aquatic lives

The river channe! will be
disturbed only in required
extent.

Spoil will be safely managed
soon after their generated.

Haphazard disposal of
garbage into the stream
channel will be reguiated.

Chemicals used in
construction activities will be
handled carefully and stored
in fallow land away from the
riverbeds.

llegal fishing activities by
the construction crews will
be regulated.

Bridge
construction
area

During
construction
phase

No additional
cost required

Contractor

Supervision consultant/DoR

litegal hunting
activities by the
construction
workforce

Impact on
wildlife

lilegal hunting, harassm\en:t,
to wildlife will be strictly
controlled.

Construction ac

Entire project
area

During
construction
phase

No additional
cost required

Contractor

Supervision consultant/DoR
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be confined to day time.

Construction fuel
requirements will be
supplemented through
alternative sources other

than fuel wood.

A code of conduct will be |

enforced to construction
workers through contractor
that prohibit illegal,
collection, sale, distribution
of wildlife and plant product.

Socio-economic and Cultural Environment:

Bridge
construction

Social conflicts

Code of conduct for all the
construction crew will be
enforced and they have to
strictly follow the code. As
per the code the workers will
not be allowed to involve in
any kind of conflicts and any
of the workers are found
guilty, they will be punished
as per the code.

Project
influence
area

During
construction
period

Not applicable

Contractor

Supervision consultant/DoR

Use of local
resources during
construction by the
project

Obstruction to
the social
service
facilities

The contractor will manage
some utilities like
communication, lighting and
cooking energy, drinking
water supply, etc. within the
camp so as o avoid the
pressure on local services.

Local people
consuited to

Entire project
area

During
construction
phase

No additional
cost required

Contractor

Supervision consultant/DoR
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such that it wil not
significantly affect the local
people.

The cortractor will be
responsible for
reconstruction and
rehabilitation of camages
due to their activities; any
damags to existing road in
project location will be
controlled and rehabilitated.

The drinking water tap and
temple will be rehabilitated
to the nearest safest location

Use
construction
workforce

=

0]

Issue of Child
tabour

Child labour use of any form
during maintenance works
will be strictly regulated.

If it is found it should be
treated with criminal guilt
and project will lodge
compleints to thz local
authority if it is fourc.

The contractor will abide by
Contrastors Mitigation Plan
prepared for the sub-project.

Entire project
area

During
construction
phase

No additional
cost required

Contractor

Supervision consuitantyDoR

Use
construction
workforce

of

Gender
Discrimination

Project will make sgreement
with contractors tc consider
male and female equally for
wage distribution fcr works
of similar nature.

Male workers will be o

instructed fo respect th
female counterparts.

Entire project
area

During
construction
phase

No additional
cost required

Contractor

Supervision consultant/DoR
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The centractor will abide by
the Ccnlractor Mitigation
Plan prepared for the sub-
project.
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103 Cost for Execution of EMP

10.3.1 Details of specific cost
a) Cost for Mitigation and Augmentation Measures

Environmental Unit Rate (Rs) Amount (Rs) Remarks
Issues
Camp site Provisional 180,000 180,000 Contractor  will
. Contractor Sum (PS) bear the cost of
. labor force site
Office/ including
Workshop

¢ Labor camp

land/house hire,
fuel, drinking
water supply,
electricity efc.

Capacity Building

e Pre- * Lumpsum | 30,000 30,000
construction '
orientation to

the senior
level bridge
engineer and
mid-level
bridge 20,000 20,000
engineer
¢ Training (work
force) e Lump Sum
Training and
Awareness fo
work force will be
related fo
occupational
health and safety,
fo machine
operators, labors
and other
concerned
stakeholders,
orientation to

EMP/SSEMAP to
Senior level road
builders and
decision makers,
contractor group
and others

Contractor  will
conduct all
necessary -
trainings related
to bridge
construction
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Safety gadget for | 18 months LS 90,000 Contractor  will
occupational provide safety
health and safety gadgets to the

worker, visitors
and monitoring
officers will be
provide to work
force, visitors,

supervision
consultant.
Awareness 3 day 10,000 30,000
Raising Program
to the local

(Training related
to river safety like
awareness

reagarding wastes
not to be disposed
in river banks,
river bed
extraction  within
500 m u/s and d/s
from the bridge
location, health
and sanitation,

biodiversity

conservation,

demerits of

encroachment of

RoW

Quarry, Rock | PS 60,000 60,000 Reinstatem;

break, river bed of quarry and

extraction site and river bed

reinstatement  of extraction site

quarry site.

Safe disposal of | PS 40,000 The cost

spoil including includes

transportation and transportation of

reinstatement  of spoil to the

site designated site,
and
rehabilitation of
the site

Bitumen Heating | PS 20,000 20,000

(Safe storage,

heating and

handling and

closure)
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Construction of | LS 20,000 20,000 Contractor  will
Berms and bear the cost for
fencing of protecting  the
stockpiling stockpiling
materials and materials
reinstatement  of
site
Relocation and | PS 1,000,000  for | 1,015,000
rehabilitation of rehabilitation of
Temple and Water temple and
tap 15,000 for

' rehabilitation of

water tap

Fire Safety | 4 4,000 20,000
Gadget
Warning Signs | LS 5,000
and post
Sub-Total 1,530,000

a) Cost of tree Plantation

Altogether the plantation of 315 trees has heen proposed in this report. The cost estimate for the
plantation of trees is presented in table 10-7.

Table 10-7: cost of tree plantation

Activities Cost In Rs. Remarks. 1
Plantation of 350 saplings of 70,000 Lump sum cost of”
different species as a part of 200/sapling (including ct
compensatory plantation. Out site preparation, pitting and
of total plantation 40 saplings mulching)

wil be planted as a
reinstatement of spoil disposal

ared, including site

preparation, pitting and

mulching

Replacement of 105 dead 17,850 Assuming 30% mortality

saplings  (assuming 30%
mortality) at the rate of Rs.

170
Tools 2,000 Lump sum
Tending and maintenance for 50,000 Lump sum
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5years

Sub-total 139,850.00

b) Cost of environmental monitoring

This report assumes that the supervision consultant will take all the responsibility for the
environmental monitoring of the project and the cost of environmental monitoring are allocated
according to that.

Table 10-8: Cost of environmental and social monitoring

Specification Man Month Rate Amount
Environmental Expert 3 100,000 300,000.00
Social Expert 2 80,000 160,000.00
Stationary and Lump Sum 20,000.00
computer
Printing and Lump Sum 50,000.00
Photocopies
Transportation Lump Sum 150,000.00
Cost of Monitoring by Lump Sum 150,000.00
GESU
Cost of Monitoring by Lump Sum 150,000.00
MoPIT D

Sub-Total 980,000.00 ;

10.3.2 Total Cost to be included in BOQ for EMP Implementation

The breakdown of cost for the implementation of Environmental Management Plant is presented in
table 10-9.

Table 10-9: Total cost of implementation of EMP

S.N. Activities Cost Remarks

1 Mitigation and Augmentation measures including | 1,669,850.00
plantation cost

3 Environmental Monitoring 980,000.00

Total Cost of EMP implementation 2,649,850.00 J

10.4 Grievance Redress Mechanism

At project level a grievance redress mechanism will be established allow project affected persons
(PAPs) to appeal any disagreeable decisions, practices and activities arising compensation for
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assets, and technical and general project-related disputes. As specified in ESMF the PAPs will be
made fully aware of their rights and the procedures for doing so verbally and in writing during
compensation, survey, and time of compensation.

There is potentiality of two types of grievances: grievances related to resettlement requirements,
and grievances related to compensation or entitlement.

The PAPs will have access to both locally constructed grievances redress committees specified
under ESMF i.e. Local Consultative Forum (LCF) and formal courts of appeal system. Under the
latter system, every PAP can appeal to the court if they feel that they were not compensated
appropriately. They may appeal to appellate court within 35 days of the public notice given to them.

Grievance recording register will be maintained at PIC office. Project affected people as well as local
people can lodge their complaints at these offices related to assets acquisition and construction
related activities. Special project grievance mechanisms such as on site provision of complain
hearings allows project affected persons to get fair treatment on time. In this sub project one LCF
will be formed in bridge location site to handle initial grievances of the project-affected people. The
PAPs will have unhindered access to the grievance redress office to forward and file them
complains without being intimidated or being deterred by excessive bureaucratic hurdles. The
provision of Local Community Liaison Assistant (LCLA) in the project implementation is good
practices in this regard. LCLA can be mobilized in order to help PAPs to file the complaints to the
concerned agency. APs will be exempted from all administrative fees incurred, pursuant to the
grievance redressed procedures except for cases filed in court Proposed mechanism for grievance
resolution is given helow:

Stage 1: Complaints of PAPs on any aspect of compensation, relocation, or unaddressed losses
will be settled in first instance verbally or in written form in field based profect office. The concerned
personnel to settle the issues at local level can discuss the complaint in an inforrnal meeling with the
PAP. The community consultation, involvement of social and resettlement experts will be hélp’fu/'in .
this regard. It will be the responsibility of the LCF and Project In-charge to resolve thp lwm within
15 days from the date of the complaint received,

Stage 2:  If no understanding or amicable solution reached or no response from the project office,
the PAP can appeal to the CDC. While lodging the complaint, the PAP must produce
documents to support his/her claim. The CDC will provide the decision within 16 days of registering
the appeal.

Stage 3: If the PAP is not satisfied with the decision of CDC or in absence of any
response of its representatives, within 35 days of the complaint, the PAP, in his/her last resort,
may submit its case to the court.
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CHAPTER 11: CONCLUSION AND RECOMMENDATION

The construction of Jalbire Bridge of 87.2 m long bridge is essential for ensuring safe and reliable
transport facility along Narayanghat- Mugling Highway. Besides these, implementation of this
proposal is expected to bring several immediate short term benefits like employment generation,
increase in the local economy and enhancement of the technical skills. However the implementation
of the sub-project is likely to create long term benefits on national economy as the bridge is
constructed in the road section through which holds nations 90% of the trade traffic. There are very
few environmental impacts due to the construction of the proposed bridge. Rehabilitation and
relocation of Jalbire Temple is one of the major impacts during project implementation. Other
general impacts due to the construction of the Jalbire Bridge includes, the potential of landslides and
soil erosion due to excavation, management of spoil, loss of vegetation, challenges in the
management of wastes released from the camp site, etc. are some of the anticipated adverse
environmental impacts.

The IEE study of the proposal has proposed cost effective and easily implementable mitigation
measures. The implementation of the EMP proposed for the sub-project will not have large cost and
resource liability. The total cost proposed for the implementation of the EMP is NRs. 2,649, 850 OO

Implementation of safeguard measures described in Environmental Management Plan is essentlal :

for the sustainability of the proposed project. Similarly, all the social and inronmental mues

related to project should be settled down before implementation of project works. The
participation of all the agencies responsible for implementing the EMP is recommended. In at
scope of proposed bridge construction do not surpass any of the threshold mentioned by EPA,
and EPR, 1997 (Firsl armendment, 1999) and other relevant acts and rule. 8o, ICL Is sufficient for
implementation of project.
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Annex A: Approved Letter of Terms of Reference

(ToR)
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2B M/S Kunhwa Engineering and Consulting Co. Ltd Korea in association in the form of Sub
Consultancy with ERMC Pvt. Ltd., Nepal
Banoshwor, Kathimandu (R . Wias qatar aar arenars a=eras) OF afgryia - 9 9

3. &ga ToR - 4 909 )
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Government of Nepal
Ministry of Physical Infrastructure and Transport
DEPARTMENT OF ROADS
Road Sector Development Project
Foreign Cooperation Branch

Babarmahal, Kathmandu

Consulting Services
for
Feasibility Study and Detail Design for Construction of New Bridges
and
Maintenance of Existing Bridges
Contract No.: RSDP/Cons/Bridge/01

Terms of Reference
for
Initial Environmental Examination (IEE)
of
Jalbire Bridge (Narayanghat- Mugling Road)

Submitted By:
Geo-Environmental and Social Unit

Department of Roads
Chakupat; Lalitpur, Lalitpur

Submitted to:
Ministry of Physical Infrastructure and Transpott
Singha Durbar, Kathmandu

Prepared by: January, 2016
- 9 M/s Kunhwa Engineering & Consulting Co. Ltd., Korea
i lkunhwa . S . -
» in associationin the formt of sub consultancy with Office Acldress:
126723, Puja PratisthanMaxg
EXIRIVIC 2> Ltd., Nepal Mid- Baneshwor, Kathmandu

. Tel.:977-1-447-1884
5. (Environment < Resource Management Consultant) P.O. Box: 12419, Kathmandu
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EPAS Edvifonment Protedtion Rulesd
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CHAPTER-1: ~ NAME AND &DDRESb Ol" TH.& PRO[‘ONEVT
1.1 Name and Address of Institution Preparing the Report

The -name and address of the " nstitution pn.pun.u, the Lo of Referenic (ToRy, for Initial
l:nv(mnms:nl‘zl Examination (l‘-l*) ofljibu- Bud g (z\mrn.muh.u-\*lualrm, roud§ is s follews:

Geo«F nwmnmwﬂal and Aoaal Unit {GES ) }
Dépactmtentof Ruads (DoRy

in_q’if.\juy_ of Physical Plawning idad Transport
Chak‘upar,;[.a!irnur -

The atte and addsess of e implonsentiiyg agency for the.propesed pirojict is;

Road Sector Development Prajece (RS DI

Fureign:Coopération Branch

Pepartment of Roads <
Sanogaucharan, Kathmndu. -

On bclm)f of R\DE' “Kunhwy: Enamcczmz and, C.mssuh.mr:) Lo, fad, Korea:ill association in the
foray of sub Cun\ultml,y with - Environment and Rezoures Vf.mm,e-nent (‘onsuh'zm {! FR\I(I; Pt Lid,
has been assipned for Feasibility Stedy and: Dewi Design for: construction of few bridges und
magnrenance’ of existiog bndua ((‘on(mcl :Na,- -KEDP meBndguDﬂ Jnd aacurdmi:ly the
komu[mm.s hfm prcpartd Terms ok Rci\nmc ({OR} for: Lnitial Envirofunetal ‘Exanshation ((EC) as
per (sl A 402 asslgued R Comullanes:. The name and address of tha cunpubtants peeparing. thiv
report is a5 follows;

Kunhwa Engincering aud Consultancy G, Lid., Korea.

T nssociation with
Envirenment & Resgurce Management Cansittant (ERMC) Py, Lid,

Mid:Raneshwar, Kathandu; Negul

P Q. Bax: 12419, Kathemandu

Tels 5’77-0'44\30& MGSR("‘ l*a\‘ 977 -Qi—44'“ﬂ6(
_Jggmcmsm! uon;

Ermil: waferdeone wiink comanp. Wehsww
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_ CHAPTER:2; GENERAL INFRODUCTION-OF THE PROPOSAL
2.1 Background S ’
Cme of the main ubﬁkuiv:«. of the Roadl Sector’ Developusent Pm)u.t (R.SDP) is- up-grading of about
I e odoy scason poads 1o the scabed pwcmuu connecting in’ § I‘sl‘rl\.ls headquarters namely

Durcholi,. Baitady, Dmlakh, Juinia, Hanita and  Jajackor mcxudmg tmp'cvcmmr af Lxmm-v
itenmadiate fane to double landcarmagaway of the Norsyanghai-Mupling Rosd (N-M Road).

A grder 16 maxnize the bensfit froas all seasous,’ scaled, m:xds Jinithe above 8-distriets and Gom the
,pmpc\cd improvement to-a double lane cariagiwiy of Niy M road, the Government intends fo. applya

© puttion:of groceRds 16 enzage Intemational: (.onsulmm. Lhis mtcndk to- undertake design services-of
c:\nsxrucuau of. few hﬂdg 5 mJudm“ rivec training; works and appsoach roads, aajer ‘and- minor
aainlenance of Hie existing bridges and provision of tratfic. safety: clements an all bridges:The study
will b busis’ fnr constryction snd.of matatenance from funmeing from Govemnmenit or with the
assistanes from DA or ottidr bdateul or mtltilsicrat dcvclcpmcnym titutions, For these. purp(wm I8
beidpss. from Vm»mqhm«h[kmghng Road, 2 bridges from: Shlbﬂpalz-\’lu_\\kot Road, 3 Bridaes form
SKEMTSE Road, 13 bridges from-Surkhet-fumls Road and 13 bndgc*: frorm-C hnnnChu‘JaJA:L()L Roul
arcunider comulura!mn.

In. this regard. tho: construction of Jalbsie B duc is -proposed at ‘the Lh.xmdgc 294310 m
\amvam,hal‘\(ugmg, Road. The proposed: bridps l‘; of. Prmrc sed type with the span lengih of 120
~at. Acoording to-thé Natiinal Bridie standacd 20105, - this’ ridge f.xik-urdcr major bridge category and
J-scqm.mly us pee Environmeitl: Pmte«.uan Ru‘e (EPR), 1497 unpxcmomatmn of the gproposcd
- '[)(ijCi ru]\urcs Initial Environmental Examination. ([EE} This “Terms of Refersnce. hus. been
prepared il ordu- o systematize woka ’ roccdurus and, fitting; :m IFE:. study. within the! ‘U.;ul

sontext,

. 2.2 Objectives of Termy.of Reference (TaRY
The m.m.ml (rb)u.{wg\ of this TaR are’ds follod Wi

w To hS[ and délipeate the speeifia Bctivitics. be performed. dumm s TEE suuly
- Tv povide tm‘: techncal guidanve in order fo ac ‘omphm the waork: whthin the time ffame,
« To St the musjor-issues and tpuct to b address dunnL, IEE study o
23 Objcctxvea of IEE
the Objcctwm of IFC are a3 folfowsy

Lot

: - Ldmnf) and prcdxct the major environmenglh igsues: that msy. grigevag a resull of prnpm:d
‘ warks and their Tkelyfrpuct on bigsphysical; socio-gcononmic. aad culural eavifooment of
the’ pfo_]upf- area

. ldcnlu\- :u\dv uup[cmcnmme muu.almn nea rucs Ior thc I gative cm'(roummnl and -soctal
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2;4 Rationality uflbl:.

A3 per Environmacnos, I’rofcuhou Rules.: {FPRl 19‘)7
aud - its: 9ub~.r..qucn( appraval-front. its. coticernedy mintstry (Chuiie~d 06 Road, Sector, Schedule-t

Pectaining to-Rofe-3 of EPRY. Natitual Nridge Standard 2010 classifics. a' bridge as a majar. bridye
when itz span is more thaa 25 avlong erthe total-Jength of the bridge w5 more thag 39 61 The longil

of the praposdd bridge will be {20 (3x40m} 1o be built og both a-dcs of the existing bridge. lkmc-
theprogosed construction work requises 1EE, “Therefore, this ToR is pup.m,d lr accordence with the
Rude S and Schedile-3 of FPR'97,

.5 Relevancey a'f"thb-'l’roposnl

The Ialbire Khola:is pu’mn“u! strearny however, its discharge will: hc rcmwclv high during monseon

season, Thiere is a existing dridge over jslhm: khotu: however, bri B¢ 15 loented w sharp bends and

doaot co"nplv with e double hite, stittddrds, posing theenr fot “tlfie. accidents, It is along
theNaruyanghat-Mugling thhwa) alony ch‘uuuy: 294214, The x\amyanghxl-}.iughr;‘ hwhw:w is
unportant road scction conngeting ..apﬂax city Kathmandy aed Pokhara -t most part. .t the
tountry. The consiruction” of new bmk,g With duuhx: Lm- st..nd.x:d ~over Jilhire khala alone N-AL
section Will providé the sale aid Beter. tx‘\mpoﬂ rac.{u fair the people of e different pa of:the
caundry. :

2:6. Descriptivn ol the Pruposal
2600 Pm;cct Arca

the prmnmd Jalhm: Bﬂdg:‘ i5 {ochted in-Chirvanistdet oF Cenlrat Didkelopnient region (CORY
theehdingge of 2942111 in Namyum.‘m[— Muding Road Section, The geographical location of: the
propaxed bndgc i 279493 16N ht::udc snd §4°3(18.047E longilude and ‘the clevation §5,260 m
above mean sex level: The aren around the peoi 05CT, is Lhatnctmfzd by the setileatents, road-
e business, uuus':d Tand and forest, Water mill xmd fitee industry arc the some aff the smalf scated
mdustry Tocated near the bridge location. 1 Jat: Bevi h.mpk: and Purgu. (cntph: are also- present aeound
e projest tosation. Tea, stalls, hoteld and procery Have wall daiveiopéd iR that srew which wilers
becaktaal, lunch snd’ inner 10 the: peaple. travellif lhroua,h the-Highwiy, The, peoject ¢ arc'l is well
conndeted 1 both-district. ﬁmdqu seter vt enpind-chiy The land wsotnd, the:project ares: fias steep 1y
maoderats- hilt slopes, The proposed - béen proposed-over thé Salbire, River whish is 4
Péretimial tiver. :

~on>m.cuou ofa majar bmix:; rcqmrra an EE
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2.6.2 SalicatFeatures

Figure !»;:-t’xj(cjécc Site in Gagsglé-,.\lugxi

Thesilient features of the pmp{;!scdfﬁndgc am pmsmlqd; Bl:tfxqﬂ?nbie (2-1)

Table 31 Salient Features o€ the Praject

ame al-the Prtqccl

Jalbice River Bridge

! Location

Dcveiopmcn\ l{cmou

Central: mvcfop(xxmr chmn

Zoue R Nm““‘ - oo
Instct Chit

Village! Town. Chandi Bhanj

Nudtie GCthe Ruind \arzx_lunghal-Mugmm Rcad

Chainage ofihe Bndgc site

391210 -

G ageaphicalLacution

3516043 ‘.;‘mz\ssm ::, 2

Classification of Roiid.

Nationg):Hiy

Type of Road Surlace ‘Bitumihous
Terrsin £ Glology - L Hilly:
thcmn: o —— ]
Towljength of the. Bmlg: §7.2 eer
No of 3pan PFIQE] ¢4() i[*g‘) G

'V.flgé'l ﬂ
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;Opm Foundaucn

T().AL\!}E‘IEI) o tic biidee Litom ) N
Wldlh of Carriage way: { TAm o ;
dth of Faolpatbeavitke eadling. i LAm !
. o 10350 o .
Type of Struciire RCC L
T'.;Jc af Su‘gcfstmymrc v Pre Siressed “REC T beam
Type mI B—::mns-: ) _Poteum PITE
“Tap ' r RCC withi Return Will

Deému Dain

= ) i

Cliver Load o o {RC CI.N ""K,‘ Clxm A

| Nerbsarin N capacity-of am{ 190, E\\J'xm.
{ Desien Dischacue M m"‘ ]

inimumy Clesy watcrway

'Cnucrete

| Grade aud Quantity of Reinforging, S(eut MY hnvmzr uhructeristic o stetth af 500 Némm™

Sdures:. D(u/' Pasign Ripopt uf Jalbire. 5 r(dge 2!1!5

2. 6.3 'Impuc't' Area. Delineation

Haged ont the énvircnméntal impicts hkcly wibe rwuhmb ey the anplementation of the projoct, the

project-irpact arcus are lawtn.d as-in Table 322

Taile 2 2sitmpsicd Atk Dellncattan.of the Project

Direct Impact Area -

[ Pm}:

implementation s, the adjiceiit fand |
plots, buill up struclures, houaea aud - property

Indirect Impact dreéas:

‘o!‘ the: pro;ccx nnp[cmem.mou snc.

Zone ofInfluence

:wocks stich ‘a5 burmw“pu.s(,qumy nl
'dnc.rﬂxun, uppm.xch wud _:amg sitc.

lnﬂucnc;*‘ *m:a mﬂ mcampm.s lfse. pmmud

Z’?ﬁmﬁﬁf
Y apartt
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CHAPTER-}: PROCEDURES TO BEADOPTED WHILE PREPARING
' ‘THE-REPORT

NEARA atranst ez o

The [EE approach, wethodolagy add procedurt génerplly &lolv the provisions of the EPA and BFR.
in this conntetion. following anproséh and ‘methadlolopy witt be adopred'during the {EE repod
preparasion. ‘
3.4 Desk Study and Literature Revidw

Various information and: aselul, d..m tmm Lcln‘:k Soutcu-'rclatcd with Lhc project’ 3 1EF study will he
callected dnd reviewed: Such mums of insfortiration i studed existing laws, rules, L\uddmus -and-
manuals, EE reports of simitar projécts. Ervironment #5d Siuial 'vhzmgemcnr fraracwurk: pu‘»lnhed:
By D6R, GESU, Dewiled Engincering Sueveyand design. of the - Tufhire Bridge Project”will he
revicwed to determing thie nature and scopc of dctivities af the. prmecl. émnlar(y pertinent sourdes of
secondary information will be idéntified, voltected and teviewed (o huikl aequdintance wish ‘the
cavirommental gertings of he project arca under physicsl, bivlogizal, sodio-cconamic, und cuftwral
domaing of the environment, These sotrees. Tncluded” publi¢ations of DDC Chifwar, Village’
Development Commitice,  CBS, \1(;04 N(.‘y()s_ CBGOs and otdier aovcmmcnmi ind  noa-
govermmental org'\n‘unmm end varjuis ressareh papers. Data on rainfell und ‘other metcoralogicul
umd:tmm willaksy gequire trom DH\I

Map Redading: Reading naps of differom Types. uku (upupmphual iaps, geologiont mapy aod!
Gooyle maps. will t\m(d preliminary- acquaintinge With. the 'geneaal-cnvicanmental setting- of - the
projest arca. Mmﬂndv \,couaphrcﬂ bound'\rv'nf the lnﬂumm: urewill be detined and delinedted on
the mpogmpmc.\l nap;

(.Iucklut.v and’ Qm’ﬂmnm!li‘r' Proéet specifie cheeklists wilt be preparcd on the hasly of desk swdy
for ('ocm group dm.u.muu y' informant survey andd duty coliection an physical, binlogical, susio-
ceonoaie, aud cultural bnst.lmkdam of thie projectacea; Stonilaely, :.trucmmd questiannaires will be.
propared to #id w.o!lm_lmrs of sociotéconomic data and nibier rofevant mlommxon

32 ﬂeld Mud-v : -

cxpcm {lEh stud) tcani) shaflbe deputéd to carry out thie fickt sludy to

wl(cu lhc basSline’ informution o, phv'm‘\(, hloiogvcﬂL sqc.‘m»cﬂnmnm antd - Gedural enivitonment ” )
v rétated to ' lard “use Stahility,; siic-specifi; observation of aif, water and noise quality. andy 7 =
physiographic condition of the preject avsa shall b cqilcctud through felid <tuds hé datn o/
bigtogical c‘nwr&m 23 shatl’ e co!!cctcd thmuxvn he “sampling: and field suEvey "-"-T o gather”,
information . ¢i soein-coonomic anud - cullunsl envitgnment of the projeg st areas shall.be
cotl utc‘{ ¢hrough:household's survey using. questignnaive el checklist. pﬁ&;ﬂ% and Lomutmum
mccnnus with the peoplc.of ‘project impact atei ill!be conducted d@m E :

The team. of. mulndmtp!umw

e &
3 &
3.3 Cullecmm of Environmental. anelme Dat.n/lnform:gxn: *ﬁ
The following table presents a-synopsis for th'. baseliire information \ube‘ fé‘m‘,{! and Liu: niethioils
S

1 be ddopted for the:s llc;mm of such b.hc‘mc mf\)mmton.of‘ the’ projectifedl®

Puge |7
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Table 3=1;. Baséling Data Culloction Mcthadology -

IMetiod T oo

‘Ditta;Requilrament ..
Pft}-ﬂ"ca/ ‘Epvironment’

3
H
3
¥

Reiote Sénsing and GIS{OGIS Brighton. 2.6 5 analysis on |

iy t_apuxmxphuul maps publis \cd ﬁ'ur'i the Depurtment or

Survay, Gaogle hage. '

. s o 3 T

Hydrology - drainage, o fwo r’x i d Remate Sensing and GIS {QGIS Brighton 2.6.11 anatysis o |
the, (opos:mpmnl ump:. pub x:hud fréat the Dgpamnvm of

“tlraioagng d‘nsm § : : T o

\urvcy. Googld-imsge:

Tield' Investigation "7 Oirect (beLr\mtl:xﬂ.» Analysis. of

?hvalolugy Topographv. Lmd se
type.anddand use classificarion:

G eology. -~ -rock types and rock,
reolusy. rock Lyps geological | AER RS pubh;hc b_ Dcpzmmcm Of- Mine aud
cta«:smcanon, sucmh.uy, st.zb:luv - B B
Geoloay:
Soil Tvpe and :\m} caniitipn” Field obseevation
ound / Naise conditinns® Field 'ohservation; dvailable seeéndary information

- Weather - anid ¢ fimase condition —
Teinperatiee, precipittion clitiaris
and blg-chimatic classtficstions

— Type, volume _and: source  of | Secondiry. informalide frony’ praject. engineers, Ceasibility ¢
. constryction matersal rcquttcnu nt | detail L design topotts

tnfnmwmn on,"huxmw sites / upomg Dircct ficld observation ¢ !n'cractlou with prou-ct Cﬂﬁiﬂ\.u’s
i 4 slies, cimp sites  focal stakeholders. )
Direct: becrmuun,4inﬁ)'mr.xlim1~ frum he - stakeholders,
teattic duta. from ii‘ﬂsibifiwrcpoﬂ ' '

Qr:cmld‘sry infuocmation foin Department of Hvdmlou;e and
\tctcomiogy COHMY; otlicr pubhvhcd fitdratures.

Traific.conditions

ooy . Chentical Envirowment
TP Direct  Fioeld Oburvmmn died available  secondary

P\ Quality: iefornation.
- - Water Quatity Ficld obscrvatio
Binlogical Envieonment o
Nogetatom widysis, Fisld counieration ¢ survey
Faunil Environment ey Informant Intdrview (Ki)-
.' Aquatic Ani mi‘\ SHisusl Observnon/ Key nformant. Survey, pa»t iucmmms" 1
. focFishes .
- | Sucig- aormmm aml ‘Cultural Environment - : ;o
i Secondary; Information fram CBS, Disteiel Development A
¢ Peinographic, I‘canmmc and ‘socutt | Ganunittee. (()E)Ll and anary mtomanon of xh‘, projects ‘
. _;eryxgcs,.md (auitities: direct, impract arei and- u‘ndlrcd nupuu( areu will be b()}k‘t il

] threuEIl structured: questiannaire survey. . .
Cibfural “sites. ztpd gultural. dctivities, kv.y {nformdnt: mrvcv, Dll'u.t obwwauﬂn (sf cu(mml ;u;q,'

4

‘historical srves, v foot frails e1e, historical-sies: )
TRt ¥ Ity Sesteua e :wﬁm ivrrvr«uNr s due, mom‘:(«nwn' i ’d-m«u‘m xﬁqﬂ' [ m-n\‘.tuul. m—
3.4 Data .-\nnlww 5{ A
! b The' expertsof the reledarit eld will analyee prinury %ﬁ?‘@« - informition quulinttively and
quantitmively. Ph\mgnl chemicat; hmfwxcal ‘5ot 3 cmd ,plﬁmral infomumon “will be

assembled and “tabulated. The information will be: uo&huk&lvund dualyzed by the ‘réspective

Page 1§ ;
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experts. The duta will be processed using computer-based spreadshert (ExcelY and SPSS znd wilkbe-
peeseiited.in tabularand pictotial forms,

A3 Impact Mdentification/ Prediction and Evaluation

The mvtmn.mmnl impacts a5 « result of interaction” bz.nu.cn pto:c ot actmzm and buseline
candition will “be  idenuficd  in ters of hensficial  and  adverse  imipacts: fype -
(d:rccumdnrccvLumul.nwc;, m.wm[udx: off m\nmv. cnmt. dumimn “and peversihi lity teraver \tb{iir\’"
during- pmjnr cohstruction as well asin epmmnn Stage works, The methods '\dc\ptcd w identify the
meam many b rasnua,h LthUl\sL nmlm nc‘ ork”or owujavxm_h, mummi« b) u\mg, GIs sutt\nr{

ap;\lual Wi,

ThE Sovirbnmeritat § jmpiors shalt B¢ evaliuned. as ped the National EIA Quidelides (1993); based o
the mgaitide, ctent mtd duration of the impact. Similsels;: experts” fudgnant gnd expericnce frowr
simidar projects shafl be used for the quamtitication of the impacts. For the impact evaluation, the
matrix methiod with numerical ranking shall b used ot the -quintitative. carking of the predicied -
impacts,. Significance of the identified and predicted impacts W il be evaluated uwsing thesnumencal .
valtes as proposed i the Natioval E1A, Gudeline 1993 The environmental impacts identiticd dunny .
thepreparation of ToR asc cutegoricalty listed by Chapter-7

3;.6 ‘ Public: lnvohcment

The lecal peaplé inpioject drea, concernaed govérument organizations, lucal. NGOs, CBOs: ete., will
ba: camultcd dmu"! 1EE study. In ac cordance with the Rule ¢7.1)'of Environmant. Pratection Rales,,
1997, 2 §3- dw public notice will:be pubtished aya rutivnal da:ly uesspaper. Furthermore, the:
eopsesof publlc notice Wil Be pasted at public plices of project area and; their, evidences {Muchulka}
will becoliected.

The:follawing ergumzatives will'be censulted dunng the preparation: of the draft BE:
Cenerid-Level. Agency: Ministry of Physical, rfrustrusture. anid 1(’))L\{)0[T Dcmmncnf of Rosds
(DR, Rudd ?Luﬂnonclupm st Prmm (RSDMY, Geo-enviz mmcnu! snd Sovia} Unit (GESU)
Locul Level * Agenoy: Village . Dewlupmunt (‘ommxmc V(l"*L.O “mmcrm OIg'uuzmxom.
Lommumtv Basc.! Qrgunization et

Rmommendauon Let(ers‘ The rcunrmcughuxm letien Fant pn_(m aftc;n R X
chmdnh‘wnjvmg VDC‘ witl be. co[[mcd R the xnv[mnmcnm( c(carlm.b _ ni,f :p}mr“nm(lmt of: x(m :h

e pmtch

Page (v} .
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CHAPTER-4: POLICIES, LAWS, RULES AND MANUALS TO.BE
TAKEN INTO ACCOUNT WHILE PREPARING THE REPORT

Relévunt tegal medsures iricluding the constitution, scts and: regufations. golicies and plans, manuals
and’ gmdclmcs, standards and convéntiuns will be reviewed duting the course of {EE study, Suel:
relevanl Jegal messures dre Imcd i thc Billpwidg sub-scotions. Any sush massufes, aotlisted here, 18
taum{ m ’1L nlwmm for the mmmnmcnm Ak{zha(d of ‘the pe o;m wif alsp. he Fevidwid and

- -4_;1 Canstitution
« Conistitision of Nepal. 2072HS (2013 ADY
- 42 . Actsand f(egula(l'ons
« - Fuvitonrtent PProtcgrion Act, 2053 BS (1997 AT}
- «  Bovitonment Proteetion Rules, M54 BS (1997 AD)
o0 Solid Waste Mutagernent Act, 2068 B3 (2011 A
- o Solid Wiste Miagement Regulation 2070 (2013 AD)
o Labor Act 244 BS (1992 AT}
«  Local Self-Governande At 205585 (1995 ADy
« Public Rpad ECAMIRARERY)
«  ForestUAct, 2049:(1993)
o Forest Rubes 2051 (1995)
o Aquatic Animal Protection-Act 2017 (19671}
*  Natiomal-Foundarion R tha Divelupment af Indigenous Nationalitles Act, 2002
+  Land Acquisition'Act2034 (19773
«  Ghild LaborAct 2056.BS (2001 AL,
4.3 Pulicies.and Plans
«i Nationil Transport-Polioy 2038 RS (2001 A0,
« “Nepal l"rmmnmenml Pohw afidiActiolt th 7(}4" BS (1‘391 AU)

- - I‘hm:Yusn Inwnm?hm ”070“[’07 73,,-
4.4 Manuals/Guidelines/ Directives
. . i:.u\fxmumns‘ml anid 'iucm& Mmm;)cmcm t-mmcwqu d:be) DOK”UG‘# B?(?Oﬂﬂ m!h

Addendum tor. Rridge 201 F(Reévised for Bndbg)

. Nauonal Environmental Inipaér Assessmient Guidelines 2050 BS:(1993:AD)

Page | 10"
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CHAPTER:3: RESOURCE REQUIREMENT FOR THE STUDY
51 Time. chm'tc(ucut
- The [EE sudyis cstimared to ke complate i in two Finihg (8 Wesksyufier approvil af ToR, The time
sehedule for the ITE study. z; pmsuncd fn Table 5-1.
- Tabite 513 Estiataced Time Requived for KK Ntudy
- Activities ) r.: . I ” | S p 7 ¥
£ Dk Smdv m‘d'{.ucmzure }“.c\"lq..vv ‘ [ v ]
3 B Pubhic notvs nuhh;men _ ) ; S
Fw[;f sludv’,md Lumul‘.ﬁum Iunlm :!Lll(m “Hh C(\mmum!} i \ %
- Duta /_\;ui;gjie aod m_tcrp;cm'ﬁon e :
_ Dtk repnr: preparutsny B : %
Luzmucme ot dm; oot L g .
3 Finat Repoct’ nn.[l:..l'l{;l md.Sbbnussnn o *
52  Human ‘Resource Ruquinemenl
Following team of exprerts. (with their- mput time in dutys) weill b’ colleerively rnqkm\ﬂﬂc fur the
. “averall, comp!mum ot 18E study, “and it sut\;cqucm rcpo'z prcpa Fittorn, u.dudmu preaumtwd m -
Mol TT md § mwrpumuou of commcunts, : S
o Cdany 1:;:.-1';‘{& (EE) ¢ Enx—;rgnnx«;g’x( h\gu:ﬂ{}()dw)s)
: - v Sééio-@conomig ixpert (10°duys) o
| o Civil ¢ Brldgs Design Buyiiees? 17 dayy) ko
. (}mtngsz 7 ‘day‘s};
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CHAPTER-7: | SPFCIF IC IMPACTS ON TI:U& E"*IV(RO\‘\IEN’T DUE
TO H\IPLEMEN TATION OF THB PROPOS: AL

hm.mtz. will e u.euunm. prcdlu!"d and cvaltated by considenug: the projects achivities on. the
physieal. chemical, nmlogxc.«l -l soc'o mem[c cavironmental mndmon (the project- site’

Irpacts wilt be anatysed with qua'stlm.d informatic ut‘hxd\( changes, .ﬂtcrmon and fosses and ure-
assessed based on- characteristics af existing. candition ‘and - sensigivity of cnvxronmcm'\l A5peits.

fmpacis thut -are adl identified at priseiit level, if identified during course of 1B study, will be
promptly: ‘consideretd foi'and’ mcluded fnthe IEE tepott, Thé Projecraciivites thar will be rcmons:blc
for thie impacts i thig prodect-ared” *nrd their. likely lmpacts. arc uul-*gonw“v Gsted in the fsllowing
seerons, -

. 7.0 Project Activities
1.L:1 Pre-construction Phase

2

Rcs:ulamrv Pénnisstons( mdudmb‘umu re!at‘.d . faboury
Pt sites-tocation layout and fcilitics
Land and/or Property. sequisition’
Preparatiog of Env ironmental Minagentenr Plan inc teding,

> Work site safely manugement {incfuding mffic salety and managementiworker safety 1ssues !
anad, pablic safety aspeety, including eraining sessions atfered 0 lhours and report oftany
indidentsfgecidents ullecting workers ‘or- the public, their ot causes and measures 1o be

taken @ s:(!t.rcs:\ ﬂxc roat couse and pf-.wm futare mcul-:ms},

Qceupational: hax!xh atid ﬁﬁt\: plawy

First aid snd Ericrgonay.response armn peiants

Quarry arcs ntanagement plun (m‘.ludmg densificution)

QOtler m.ugmi wurce m.maguncnr plats

Watdr usc ;md sourde (anagement plan-

Labour {Nuriaher and r’\thhca)

x\-’(wwm( Ston \gd\tqckpdtm, mdudm;, unrup.cmmt ot wxicihazardous mm-m!sp HIE
matiagement lod

Magchiitery, Equipriiens and vehlele mainteaance plan

Poliution-management {air, watldr, noise sud 401 Cncluding dusteontsol) plan

Drainapg (tcmpbmﬂ' :md pt.mmncm) miznagement plis

Frugile slopé mianagemettand srasin and <ilt contivl pl.m

Speil manigement plan (xmludmg7 idéntification’af duposaj Areas aud rehahzhtauom

‘thp*mxuuu uf IHEASAEES L Priovies], dauuagc o Totu und oting

-\Anmlurmg k. AVaLer quiatity and: my impact on squatic wddhfc downstream of comlmctmu

P A

[+]

VY YYYY

LA S R AR

“sites i

.Prépn;_‘arionluf. umplmuu.zu Impuct Mmﬁmr(n;, Plag:

w ¥

@, camiorn gmpmv msour\,t\ sl thie (( n.lmbtﬁmuon uud rok cmmn phn )
* Grievance received: duting rcpomd 'nod and pmposcd ‘gg e: ta respoad to Tesolv

N"

hizin. (Gricvanee Redress. Mechaninmy,
7.L.2" Canstructldn: Phase 3 Rt o
9 ‘Suc,clcur:ms,c \m.ludmg dgmnh\lxm “ of publm and pn%& ,mmvyég:mtmn cemowl
@ Tmmpo'r'mmof Cmtmudm;n\f.zlezn!s ;
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ToR far SEE of Jalbire irudye |

Operation of Censteuction -Muchines | qupmem -(Operition of ralling wacking,
asphatt‘concreic Plaae, Hot.mix Plans elc, ) ’ ’ R

o, Land Clexraned and Land Prepardtion _

- Pu.ua((om Fresh Cat. Dr&h,mL and L)r‘llm"

o Qu'}r’y sites LOIIQI(IAC‘K}H uud operation o

= Dlustng, Work un Quarry rck beeak up -

2 River Diversion /7 River taining

o Material Stockpiling

5 Dpbrationgf Power Genctators

o Gutop. (Ishars and: (,omr:w:ur) site: apwmcm

2 Spoib thuml ) ~

o Wase Geterator dnd- stmqa(

4 Cancrets Mixing ‘

o Brection-of Piers and Abhutmenss -

Handling of petroleum and acid )

Vehicular Cpesation during bridee consiruction’

Yo af fuels (foss: hbxonma) for. constructinn: ucuvmcs

Use of Fuets for camp uperati n

I

2

O o O

7:1.3 Operation Phase -
o RegularPerodic maittenance of the project (Bridge)

Eavwonmenial: fswux’lmmms hkch b rcsu!ung tmm lha Imp!enunmuuu of the Pruwt.( are -

sutrunarized i the Gtlowing s edmfas

7.2 Bencficial Impacts/Issues -
7.2.1 Construction: ‘%m;e

o Empluymcm Gcm. ration
o Enhancemcat of 1edxmcal skilly,
=3 Puhhc AWATENLSs

7.2.2 Operation Stage 2n
5 fmproved Mobility
¢ Reduce cost ’

73 _,Adversc lmpact&l Tisues
131 Pre-Co

<, Lmd Acqmsmwl
o Rs‘ ho!nml fear due o !os> ot | andind pmpcﬂ\a

; ' Pagg 15,
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73.2 Construction Stage

7321 Physical Enviconment

¢ Chanze w morphology, longmtudinal proffiéitiver bed und hydrofogicsl clsractds af rgime af
river sod mundation in the ups}rcamséclio'é

o Ehange in land use and foss of produgtive sait
Landslides, >lopx d stabilization asd soit \.mmoﬂ
Mnn‘(gcmcm and.operativn of yuiries ; Am! Mrm\\ pity
Spoit anul undtrdctive wase dlSpﬂmﬂ

“Water flaw: Hiversion

“Plitition o fwales:tesources

“Chaage intivee re cgima

Approach road andfolared issues

Road.diversion and rélated issuc

[T~ S v R T o)

g D

o

5 | Contariinution of seil

C hmukpllmﬂ ‘of materialsfissucs refated to. stocs:p.hmr \ard N
o Air and noise pollution
o Combustible and toxc matenst mansgement;:
¢ Ul bitumen
) o Work Camp-location and management .

73.02  ‘Bislogical Envirenment
Clearing oi' forest, and habitat dcammwn and loss
Tmpuct on Aguaic Life

Disturbanice to wildlite. and hiodiversity ¥y v _
D 0 gyuatic Wbt aod bicnides o Aslifiquitic fovensentmigeation’

%

Boe o

2323 Sodip-econotaic and Cultural Envirdioment. - . v

O\,Lupunoual hca!u :md Safety {ot workers LS
(nttux of workforee £C “onstrtiction Crows} o the pm_;cu areus.., B
Sugial € unﬂléh
Obitrirctioit to. socml services ki t.mmw
Aceidlerital Tisks
. fmpact Qv private and: publsu mpemcs
“Public 5t1Lvum:v: rcfl.uc..l o pm}:u wn«.m«.uun
. Loss {v”producﬂvc l‘md ’

Qg

, ,
&) r EIRE W

G

-2 -

,Gnthct inar - with- nulrb ; hoxl dammum[tcs
Duiniige-of commuitv-infastivetures

- Impact on vubneruble indigenous pcup‘c and: Dalits
+ Occupational Healtli and safety ofwarkers

-
)

!
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Ful pue IEE of dutbive Mridye l

2 lmpact-on-cubural, religous and-storical assots.
u tmpact on landscape sesdictics

7.3.3 Operation & Muintenance Stage’
LA41 Phyyical Ew ;Jruhmm;r

o Air pollution

o Roiseand Vibestion )
e Backwater Effcet Duriny Floeds
o Rivelbank Eroson _
‘o Ware-potlution duc ta washing of vehiéles acarby he river due to availability ofiexisting: -
diversion through' river bed’
= River Channél Shifting.

v Stackpiling of materialy'duting bridge maintonance

7.3:3.2  Binlugical Enviroament

L3
2 Barrer Bffedts on AqUats animalk duc to piers and abutoents. -
7A3.3 Sucie-éconemic and Cultucil Enviropment:
& ~Cangestion around the-adjoining areas of Bridge Abutment
.
i
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CHAPTER-8: ALTERNATIVES FOR THE IMPLEMENTATION
OF PROPOSAI

The study will considéc different project sltdmstives for the selectiowof the b»( aption to achicve the
sustainability of the proposed developiient wotks, Following will be the significant aliematives t be

considered during the srudy.

8.1 Na Project Alternative

The IEE 5md> shali compure and exaiine the' m'emntwu of tot uup!cm--ntm5 the project-and ity

lmnhcalmn, The 4llt:nm|m:.\ml\5b will b b1sn,alt) c\‘dhut.d frum L perspectiv it whether the

pl‘djml. goais couid be met withaut hoving implemented.: the . project and -ii). Alrernative. of fiot
rnp!cmcmm mc pmgmtand HSeny Lm:)mclml implicatians.

§.2  Altérnative

Alternativedesigns. for the falbire Bridge- witl be examined and analysed o seleet.most appropeile
descs,u of thic ‘proposcd. project so ‘thut’ (s bridge- catérs best O ifs serviees to the. prject area. I
doing o, envitonmental. considera uon and sﬂfcw pmm af vxc,w wm be piven duc LOD.:I\L:(’L(J and
uLCOl'dlﬂg[}. analysed:

De%ii'n

83  Alternative Sites:
Alternative st far the brithe will-be coustdéred and stidied in'the pracess so a1 avoid significant
environmental ifpacts and project's sustalniability,

8.4 Alternativé to. Technulom. Constructmn Methad, Tlme Period, und Raw
Matermh

The study will analysed difterent techaology, procedurss of .operation, ime - sehedule and mw:
waterials 16 be used o select the bt alismative smony thent The fechnelopical altemmatives will
includs Rally mecl*.mm:d sethii- mmhammd hbour-mtf:m("»\ tahour-based e, provess of proposal
impenteatation. '
P‘rngrdurc; of nn‘.rmrnnn will pe. .mwcqui m h‘m’n of round- |hc j:.ar constructivn and seasonal
caniniction of the bridagy Mtcmatm RESOUrLes: ::qult\:ni (67 the proposcd Works, coment, Hteel.
gabmn hould\m wruvel, earthy’ sund] b(oeugnmfmg sapling swill be assessed.

8.5 Othér 1\I:1\ttcx*s~

The study will iilko consider the conditions i the desired objz.cuvca o ihe pro_;cu could be. clfecmcb,

‘et withy'the: 1ttermuvcs ‘of thic.bridge-projeet.. Any.other alfesmative nhatters, with is.énviroamentl ”

roi pm‘\gct dcv loptment, . wsll alsy, bu unnlvaed and

implication, ift jdentified durihy: fater stages
presented,

T age] i
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C,HAPTER-9. "MATTERS coNCERNu\G THE PREVENTION OF

, THE IMPACTS OF IMPLEMENTATION OF THE PROPOSAL
ON THE LN\/[RO\'\TE‘IT

peaposal: an the eniviromnent. The tEE repory wm pr:.':acm the mtt(gatlon measures for Al the
identified sionificant impaets and tucorpurate them inthe report. Site-sperifi heaotit augmentation
and musigation measuees will be proposed to aptimize the benetits n‘q)e.cn.\i fronrihe stth-pruject a: Wd
mmmuzc,’mmgalc avnid or conirol- of propamls auvursc. mlpdbb The bengfit angnientation snd-
mitigation meai\xrc\ will be selected bassd upon approprsteness and. cost umd\'m amd these will be
suggested - tor pn. construction, construction and- gperation: und nrainfeninge ph.m, of the projest,
Mitigtion: weastres with cost will fue proposed for the igipacts. onv [!h)\l(.dl bivfofiical, socior.
cconomic #ud. Lultuml clierical ¢nivitonment I'ne IEE ropart will pfoposs the organizaticnad
sm‘uurcﬂ and ‘apendics: - be consulied While implementing: the; mlbgauun programis, For shis
purpose, every statury.requiccoventshall ; fe strictly folliwed,

L gencrat; the (alhm iy aces will be. covered, whs!c prc:pmnu wutigation and-enhspeement measures,
¥ Pioteetive mcasures.
4 Lon\pgn.gtﬂn) e Esures .
v Rdmbﬁifatian»;\'1c.1f<urss
¥ Enhancemicn: Meusares

ABE repory will also. preseat the Environwiental Mariay J_mcnt plan loe thie hkciv impacts resulting
‘mm thé profect: uann\cnmmn The-plan include auwuy impacts, ization and cnhmumcm
ficasures; crgnization sesponsible toc the tiplemantation.of the aiitigutiolt tueasutes and monitring,
actieRtids, schedules, ost snd made df coordination with the Hig: agegicies: and locul people. The
EMP will‘also identify the human resousces n,qum: of the musicedng nad witigaton warks, guamify
Ahe, man«momit wchcdu}e and developy-ai_actiol plan foc-dlf identified me:n‘un.." The plar;shall zise
cansist of wonitoring frocedare especially the-mechanism for complisnee monitoring bv elting out
the rezponstbitities of each concerned stakeholders. '
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CHAPT].LR—IH' MATTERS TO BrE MON[I ORED WIIIL E
IMPL EMENTATING THE PROPOSAL

Tu mehitor ﬂx-‘ mtpacts of the pm'mud pru[e(_l awphysical. biotogical, sacie-cconomic and eulturul
resources of the ased, 4n eavironmental monitonng plan shall he formulited. This chaprer describes
the nmnhomsh parametess (what should be? nmmwrcd;, momtormc" seheduld (when maaitoring
shoukl beginl, locition (where tonfsoring ‘will acrur) methods {which meihads should be
smntoyed); sespansible agency for monitorisg 3ed cast of monttoring,

The manitoring plak witl inciude the followidy dspedts;

Baselinescomplisnce and {npact mofitrormy 16 werms of the-physical, biologieal, Sotio-ceouomic and
cutiural envirgsment.

Cumpimme .uul qmpacl monuormg shall m\.!ud: [umme:lurs. indicators, “methads; schediles add.
locarionss v,hlc smiignce monoring ;hail mcm_ c-paricteny,. mduutusx me(hc:ds and ;chcduk'y
and isgency, n:spun»:t[c far. monitoring.

+ . Coritpliance and fopast :monituring shall ‘be. categdrized in terms:0f Conistiiclion and “opetation

phuses:’
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CHAPTER-L: OTHER NECESSARY MATTERS o
The reportshall include a8 cited information, reference lists, maps, gouphs, photographs, wbles and.
charts, graghs. and questionnaires used dunng the IEE study as per the' EPR 97, Thic 1EE Report will
be prepared based on Schedule-8 (peaaining to Rule 7) of the EPR4T, '
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Annex AL, Cheeklist for Phivsicat and Chomieal Envirenment

A Tiqmgrgphfyf_l:’hysiqgﬁnph'_v
S;udy 0!;'Topcvgmphxc maps’ other avallable. maps and identify the ground topographic
characterisucy of fand/covered by the f.vmpmedhn‘dae prajeet.

..nf'} thr topogruphic charsetz nsnm vof flee fand:in the: fietd
Soil Type
B. Ciimate.and Hydrometeorology
Study of published data rezardiniz fc:txpoqz}fﬁ;c.;aﬁd"pr;ciiyizin(iqn\
1-!_ydr,o{ogical‘iﬂx’i’a[ysis;- flow 'qu‘r;\tiorx_“;u;r'\-'a;_:ﬂm}_g' Feqe ency anals ysis,
C. A Quality

Cotleet any dag on'air guality.of the gres

Investipate: o the dir- polhmvg ST
anthropozenic activities)

D. Erosion aud land Stubility -

tdentification of erosion prone acea- in the vitinity of*bridge- site

Investigats the erosion Tealures and potentials of the Jaltiice Khobe aud'ils ributaries

E. tand Use: .

Biwgstigite on fhé land iserof the Project Blocks [ront the tapo-maps, and other-ayailable fand usc
maps .

tavestigaerthe landise affected by theprofect structures and subsidiacy, Pacilitics

{nvesnpate on the Jand use.poteatials of the proposed project. srea

Annex :\24![:. Qheck-hlst for qulomcﬂ hnﬂroumw(

A \’eszefauoxx«\n.m sis-
Wood Stock’ Tho vegewtion lying withiaghs dicectly-alfelted - dred (areas setjuired for construttian
dad’ p!nc mcm of ':pmla or= oihcr mfmstmcturu “Facililiesy, Nﬂg larly trée \pcmcs shull he
mvcmoncd for trees abovc 10 i DRH ior\vmd sxmk

at B _.v' b3t

ERE N

Witdlite armmd-thc» oro;cc: AICH- % “‘% Ay
W tad

Aquam Lifer Numhcl and. (\’pu\ af: mm.n.)ph\"m:., and mm:m vm’Eb ;
Ny

'to pfcpm:c bccondwr\f lnf’armamm \v:ll ba col(ccluL L:Rcw“u pnmnr}, sotig-ceonomic dnd
cuhum! mfocm.&(rqn o(‘ pt‘(}JLGL' |r;ﬂm_m:|r :ll‘l,‘ﬁ uum5 s(muund qucatmnnmvc s Lheukhsl. IEE




o .Demogmphia(fhamcmnsdc;_

s Caste and Ebmicity

o Religionand Calture

< Oceupatiownceme Sources

- Scitfements and Housing pattemns
= Migranon Paltern

o Publiclealth’snd Sanitation

2. Drinking Water Supply

o Educston and Fiteracy Stafus

3 Inl'nm;uc_lhrul-Fi!éiii(ies_ -
o ‘Buergy Use:

= Availible tansportauon facilities

2 River Crussing Facilinies:

5 Avwaitubilily of Hedlth Care and Educational Fagilities - -

5 Busincss and.Industries
5 Religious, Cultural, Historicutund Arcliaeological sites

& Nou-govermmental Organization and Adgivitics

o

o - Govémment Service Fadilitiss

o Pereeption uf pegple about the, projeet




Annex A 2: Checklist for [dcuufvma ngcct s Ancillary Structures;and’ their -
an:mnmentdl Featucres N

Bridge Name:
Bridgy Location!
1. Caryr Site: .
«  Location frorathe Bridge Axis: vl
o Avardable Arein
e Land Qweensshipe. o e e maes .
¢ Oligr Environméntal (entures (Water Bodigs: forcst, Nedrhy séttloments ¢16) from the carup
siles o

2. Material Steckpiling Arcas
« Location from the Bridige Akis: ey
+  Available Arca.... ... - '
. I.md()\&w.rwhlp....».4...4...‘......m.‘.......

«  Other Envitonmentt} fentures {Water Bodies, fordét, Néatby séttloments cte.) from the
stackpiling areal. ... et

A, Quany Site

s+ Location from the Rridye axis:

. f)i'smnﬁs:..‘.‘,....._'.a. o

«  (iPSlocadon..........

o 1y‘pc -and Volume of avmhbk quuTTy” mnwn‘xl‘»“;. .

»  Surrounding Environmentul Featurey (Water Bediss; th Nwrb >m!cmcut§_
c,tm)““...,........‘..

+ Pouentisl Unstble urews uopnd quarry sites........ s

0 I'oundadﬂn L\(cm ation bxtc Loudmonsn

. E(c,d Rock (ﬁ ...... ), ~Aml/‘{ot.h:{\ht ( Ll «.!hcm( puufvj(-‘g
.
[

. Quzmmy of Muteriald t6 bé dxspmul (m
e Sucef Surplus, matcrtdlx sl.de D::.pmal L

3. Spoi}.(w-z&:lc Disposal Site e
« Location from the bridge axisi.........

« Nearby Environmental ‘F'camrcs\_, PR I GO SN

5. Hazardous Material Yard
s Location from the nearby settlements zoac iy
¢ Neaarby envisonmental Featiires: ..+ SO




6. Ml;ﬂ{ods,rﬂ_’el)igpnsal 1o be practiced: .
o Tipping fillowing by leveliing,. i uniie 2
¢ Simply side [ SOOI
o Side -:;iisi. withrme wall ete. oo

Avaitability of Public utilitiesin progect ivpact areas

Public utilities T wv'f;;cathm'fl}ant"thg‘ptgicqt‘: “Numbet .ot User’s. -
area (WS and 4§ Houscholds
‘{Specify the distpuce froar o
1 the prefect focation) o
. Water Supply System L ,
fer ;a.tiqu\'cangg”_.. e
Electricity Poles o X —
Sehoots
Temples'StupwChurchesMosque: - -
Chautagi e ~
- Cremardog sites
Enibankment Stosctures . e
 Cross Druinuge Structures: o
»»»»» Qther sacial featwres (Specify) SR R

8. Relocation Comnon Properly Resources (GPR)
o Electipity Poles. ..o oiireprere =
v Water :su[;pvliy BYSOIM 0 erens
. lerigaiiqn;p’ipc.;»-
o Chawtari. .
+ Orhers Speeify

Yiteaaeireraaiaes

Y Existing Water bsu(\\«rx{hm prﬂ)&tl ImpactAraas).....o i
10, Existing Land Dse (Within projeat bmpact Aredsh............

I'f. Nearby Nutural Huazards
TNBUEE e
[)ixh_c:nsiuu.’......f..

v

AY

¥

[2: Other Eaviromuental tssucs, Assocmted With »Qﬁiycr fiunﬁs‘.
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Initial Environmental Examination IEE of Jalbire Bridge

Chandibha;yyang, Chitwan, Nepal

v iLotter No: OpA]pgpe, UG R0WS/Estd.: 2047 B.S. T
TADis. No.: q{q fafwiate b L% 17 L <

frwiSubject: ﬁ"?‘ﬁ f“? W?a?f o"/‘? /
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Initial Environmental Examination IEE of Jalbire Bridge

WWWW

handabhanjyang, Chttwan Nepal

& ILetter No.: é{ﬁ;‘/w(@ T ?oX‘G/Estd 2047 B.S.
¥ A./Dis. No.: ‘74{:&’ ...........................

frsaiSubject: 7[@_;“??— ﬁ%\/" (7;; ‘/.

WS“&AD{:@W@?W—@W@?;W@?
Sw;f%; W J??!Tﬁ%"’ AV AN -
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Initial Environmental Examination IEE of Jalbire Bridge

Annex G: Project Facilities in Topographic Map
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Initial Environmental Examination IEE of Jalbire Bridge

Existing Bridge

Proposed Location for new bridge construction

Pasting public notice in the nearby settlement

Consultation with the local people

Way to the tourism site in the project area

Jal Devi Mata Mand(irfh the project drea
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Initial Environmental Examination IEE of Jalbire Bridge

S.N.

Comment

Incorporation
Section

Remarks

Environmental Aspects

1.

Revisit Area delineation DIZ, IZ and ZOl (DIZ is
500 m surrounding, liZ is adjoining ward no of
both sides, Z0l is affected VDC/Municipality)

Section 4.3, Table
4-1, page number
11

2. Submit the clear Topo Map including delineation | Topomap included
area if possible color Map in Figure 3-2, page
number 5
3. Page: 3, missing amount, page:11, add public | For missing amount
utilities issues in physical aspects. Page - 13, table 3-1, public
Section Hydrology, Add information drainage | utilities table 4-2,
and flood pattern information, Page:45, Add | pg. 11; hydrology
labor camp, Page:46, Add- Bridge safety, | section 6.1.6, other
Occupational health and safety, Congestion | issues chapter 7.
around the adjoining area of Bridge Abutment
(operation phase) etc.
4. Page 16, Mention clause of Solid Waste | All the suggested
Management Act & Rule. Explain it. Public Road | act, rules, policies
Act, 2031(1974),. Review World bank, {EA-{ are incorporated in
OP.01), Natural Habitats (OP-4.04),Forestry chapter 5
(OP.4.36), ESMF, 2007, Environmental
Management Guidclincs, GESU/DoR, July
1999.
5. Follow the Addendum E3MF, 2013 (Bridge Addendum
Related site specific issue) ESMF, 2013
was followed
during report
preparation
6.

Add issue: Adverse impact
Construction Phase

e Sand and gravel extraction
e Degradation of water quality
¢ Bridge safety

Alf the suggested
issues are
incorporated in
chapter 7, section
7.2.1
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Initial Environmental Examination IEE of Jalbire Bridge

» Transportation of construction materials

s Approach road for bridge construction
areas

¢ River flooding and bank erosion at both
banks of river

e Occupational Health safety

Operation Phase

» Encroachment of DIZ area of Bridge

» Scouring/ Congestion around the
adjoining area of Bridge abutment

» Embankment erosion

» Reinstatement of environmental
component ( stockpiling Yard, labor/
Contraction camps, quarry efc)

£ Add the bridge related Act, Rules, Policies and | All the suggested
Manuals: act, rules, policies
* The Aquatic Animal protection Act, 1961, are u;t;]c;rpptc;rrasted n
» Bridge policy , 2005,
» Bridge maintenance manuals, 2005,
» Environmental assessment (EA)(OP
4.01), cultural property (OPN:11.03)
World Bank and other related
8. Training/Awarcness incorporated in
- - table 10-5 and 10-6
e River training
s Protection of river
s Protection of
embankment(bioengineering), etc.
Social Aspects
9. Include Muchulkas & Recommendation letter of Incorporated in
affected VDCs published notice annex B, Cand D
10. Table of content should as per EPR - 1997 Table of content as
per EPR 1997
-1 Include filled sample checklist Filled checklist
attached in annex F
12.

Include approved letter of ToR

Approved letter of
ToR attached in
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Initial Environmental Exarmination IEE of Jalbire Bridge

annex A .

13.

Baseline/impact/mitigation/monitoring should be
correlated and described as phase wise

Baseline/impa
ct/mitigation/m
onitoring are
related to one
another and
described
phase wise

14.

Revisit the chapter 9.1 and 10.1

Revisited

15.

Clarify some line and word like ESMF-Dolidar,
group judgment, ethnicity, etc.

Clear
meaning of
ESMF
included in
various part of
report. Words
like Dolidar
and group
judgment are
removed from
the report.
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Initial Environmental Examination IEE of Jalbire Bridge

Comment Incorporation Matrix (MoPIT)

S.N.

Comments

Incorporation
Section

Remarks

The baseline information, impact
identification, mitigation = measures,
mitigation cost and monitoring chapter
shall be compatible to each other

All  the suggested
chapters are
compatible to each
other.

List of acronyms are missing, rewrite
the objectives of IEE. Add the figures of

alternative analysis of the project

List of acronyms is
included in the list of
abbreviations and
acronyms.

What are the construction activities,
construction planning and methods?
Mention the resources required (specific
materials) for the project
implementation and list the quantity
source and capacity of quarry site

Section 3.3.5

Include project layout in an original
colored topographic map distinctly
showing road alignment, affected VDCs
and their boundaries, location of camp
sites, quarry site, disposal sites,
batching aggregate crushing and
storage facilities.

Annex G

Differentiate the forest and land into
national, community and private with its
specific area. Change the cover page.
ToR should be {ully comply

Refer table 3-2 for
breakdown of land
use.

Report fully comply
with ToR.

What about the mitigation on
replantation? Mention the particular
area for replantation with specific
species. Also add the market value and
timber volume of the respected trees.

Visit page number
59, mitigation
measures for clearing
forest for
replantation.

Timber volume and
market value are
presented in section
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Initial Environmental Examination [EE of Jalbire Bridge

6.2.1 third bullet.

Mention the distance of the bridge from
the nearby highway

7. Add the project cost and in conclusion it | Issue of Karnali has
is written about karnali issues, so | been corrected in the
correct it. conclusion of Nepali
executive summary.
8. Differentiate the forest and land into { Refer table 3-2 for
national, community and private with its | breakdown of land
specific area. Add the study team |use. Issues about
members. Issues about social conflict is | social conflict
confusing, so correct it. corrected.
9. Correct spelling and grammatical errors All the spelling and
throughout the report grammatical  errors
are corrected.
10. Review current/relevant laws, act, plan | Chapter 5
and policies, guidelines, etc.
. Rewrite the cover page (remove the Suggestion
topmost portion) incorporated
12. In page 1, replace sub section 1.1 with | The Section 1.1 has
“proponent” along with their address, | been replaced and
phone number and email and add sub | section 1.2 has been
section 1.2 as “consultant” added. Page 1
13. In salient features it would be beller to | Section 3.1 (pg. 6)
add total project cost of the project
along with the cost breakdown for EMP
and mitigation
14. Correct the area of required land with | The required land
0.347 ha in page no. 6 and remove total | area has been
0.257 ha from table 3-2 in page no. 7 corrected. Section
3.3, sub-heading
3.3.1, Table 3-1,
Page 6-7.
15.

The comment is not

relevant since the
entire document
reveals that the
bridge will be
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constructed along the
Narayanghat-Mugnlin
Highway.

16.

It would be better to replace the word
“can” with “will" in page 8 (construction
material, water requirement...)

The word “can” has
been replaced with
the word  “will".
Section 3.3, sub-
heading 3.3.5, Page
8.

17.

it would be better to explain the
activities that will be conducted by
project for safe management of liquid
and semi-liquid wastes (page9)

Refer page number
56, top most bullet,
second and third
point.

18.

It would be better to mention whether
the design of bridge is earthquake
resistant of not

Last line section 2.4.

19.

Study team members are missing

Section 4.8 (pg. 16)

20.

in chapter 5, the review should be done
in systematic way, i.e. plan, policy, act,
regulation, guidelines, standard,
convention and so on. Date should be
removed from constitution of Nepal

Visit Chapter 5

21.

In the same chapter, the standard for
generator and vehicle emission is
missing

Suggested standards
have been reviewed.

22.

In page, demographic characteristics,
the number of male and female
population should be corrected in
comparison to number of population

The number of male
and female has been
corrected. Section
6.3, sub-heading
6.3.1.1, page 38.

23.

The date of CBS should be corrected as
2011 (page 39)

The date has been
corrected. Section
6.3, sub-heading
6.3.1.3, Page 39.

24.

Existing condition of road and bridges in
the project affected area should be

Information on
existing condition
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included

road in mentioned in
section 2.4.

25.

In page 40, sanitary facilities, it is
written that the number of households
having toilet is 89% but in page 41, in
health and sanitation, it is written that
the VDC was declared as ODF, these
two sentences contradict with each
other

The suggestion has
been incorporated.
Section 6.3.1.5 and
6.3.2.5.

26.

It would be better to mention that how
old are the temples (Jal Devi Mata and
lcchyakamana) and how far are they
from the project area in page 41 as the
projects going to construct nearby the
historical and culturally important places
need to do EIA as per EPR

Visit section 6.1.12.
The temple is of
recent origin and do
not have any
archaeological and
historical importance.
(ichha kamana
temple will not be
affected)

27.

The impacts should comply with that of
approved ToR

All the
comply with ToR

impacts

28.

In page 61, the monitoring part of the
project should be added in the
responsibility of MoPIT

Table 10-1, second
row, third column,
second bulfet.

29.

The number of trees going to be
removed (as mentioned in page 38 and
49) differ and planted (as mentioned in
page 92) doesn't comply each other so
it seems to be revisited

The number of trees
going to be removed
has been made
uniform. Number of
trees to be planted
has been corrected
accordingly. Page 38,
49 and 92.

30.

It seems to be like not any issues has
been raised during public consultation
so it should be mentioned clearly in the
report

Issues raised during
public  consultation
mentioned in section
7.3 and are
addressed in
subsequent chapters.

31.

In result of household survey should be

Information from
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