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EXECUTIVE SUMMARY 

Description of Project  
 
1. The Priority River Basins Flood Risk Management Project, funded by the Asian 
Development Bank (ADB) and implemented by the Ministry of Energy, Water Resources and 
Irrigation, aims to manage the flows through rivers to reduce the incidence of severe floods and 
provide protection to people, houses, public infrastructure and agricultural land in selected river 
basins in the Terai region of southern Nepal. The Project has prioritized seven river basins in the 
Terai region, divided into six sub-projects. One of the priority river basins is West Rapti basin, 
located in the Terai of Western Nepal in Dang and Banke districts of State 5. Directly impacted 
municipalities and rural municipalities are Gadhawa Rural Municipality and Lamahi Municipality 
in Dang District and Narainpur and Rapti Sonari Rural Municipalities in Banke District. For 
designing the flood protection structures, a 1 in 50 years return period including the impact of 
climate change (scenario RCP4.5) is used. The selection of priority works was done in close 
cooperation with the WRPPF and DWIDM field office, following a three-step approach: identifying 
tentative priority areas; verifying priority areas; and defining the priority areas. The proposed flood 
protection structures in West Rapti River basin will be of 12.53 km long within the stretch of Rapti 
River in Banke and Dang District. In addition to these structures for flood protection, the sub-
project will have two other components: a “Flood Forecasting and Early Warning System” and 
“Community Based Disaster Risk Management”, which will help the people to know the likelihood 
of floods and build capacity to minimize the impacts of disasters. This Sub-Project is categorized 
as an Environmental Category B project as per ADB categorization criteria and requires IEE. 
Similarly, as per the Environmental Protection Regulation of Nepal, this sub-project, with more 
than 10 km of flood protection works in West Rapti basin, also requires IEE report to be prepared 
and approved by the Government (Ministry of Energy, Water Resources and Irrigation). 

Description of Environment 
  
2. Physical Environment: The river originates from the middle mountains of Nepal, then 
enters the lowlands and finally drains to the Ghagra (Karnali) River, a tributary of the Ganges 
River in India. Major tributaries are Jhimruk, Mari, Arun, Lungri, Sit, Dunduwa, Sotiya and 
Gandheli. The average slope of the basin is 16.8% and the catchment area is almost 5200 square 
km. While the upper West Rapti River basin has a temperate climate, the lower basin including 
the Banke district has a tropical to subtropical climate. The temperature reaches up to 46oC in 
summer in the lower part of the basin and falls below 2oC during winter in the upper part of the 
basin. The study area receives summer monsoon rainfall extending from June to September, 
accounting about 80% of the total annual precipitation. The average rainfall for West Rapti River 
Basin is about 1500 mm. The relative humidity goes as low as about 60% in May to above 90% 
in January. The air quality along the river basin is quite clean, however, near to the four crusher 
plants and in areas with traffic, particularly in dusty and unpaved roads, the ambient air quality is 
slightly polluted with particulates. Movement of vehicles and trucks also are the sources for 
occasional high level of noise along the roads. Excavation of sand and stones from the river body 
as well as discharges of sewages in the river bodies from Lamahi city makes the river water quality 
polluted. 

3. Biological Environment: There are no protected areas such as national parks, wildlife 
reserves, hunting reserves and conservation areas, or their buffer zones, in the sub-project sites. 
However, the surrounding environment of the sub-project area contains sparse vegetation with 
species common to the area like Sal (Shorea robusta), Palmyra Palm (Borassus flabellifer), 
Sissoo (Dalbergia sisoo), Black Plum (Syzygium cumini), Orchid Tree (Bauhinia variegata), 
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Bamboo (Bambusa vulgaris), Common Bur Flower tree (Anthocephalus chinensis), Guava 
(Psidium gauujava), Neem (Azadirachta indica), Indian Gooseberry (Phyllanthus emblica), 
Chebulic Myrobalan (Terminal chebula), Black Chebulik Myrobalan (Terminalia bellirca), Silver 
Grey Wood (Terminalia alata), Milk Weeds (Calotropis gigantean), Mango (Mangifera indica), 
Coconut (Cocos nucifera), Grey Downy Balsam (Garuga Pinanata), Fire Flame Bush (Woodfordia 
fruticose), Ceylon Oak (Schleichera oleosa), Peepal (Ficus religiosa). The wildlife found in the 
surrounding forest are Tiger (Panthera tigris), Golden Jackal (Canis aureus), Deer (Muntiacus 
muntjak), Rabbit (Caprolagus hispidus), Monkey (Macaca mulatta), Wild Boar (Sus scrofa), 
Elephant (Elephus maxima) and Leopard (Panthera pardus). Other common wild animals found 
are Squirrel (Ratufa spp.), Jungle Cat (Felis chaus) and Fed Fox (Vulpes Montana) amongst 
others. The commonly found birds in the sub-project area include Common Hill Myna (Gracula 
religiosa), Parrot (Psittacula kramen), Crow (Corvus splendens), Black Bulbul (Hypsipetes 
leucocephalus), House Sparrow (Passer domesticus), Giant hornbill (Buceros bicornis) Laughing 
Dove (Streptopelia senegalensis) and Cattle Egret  (Bubulcus ibis). The West Rapti River habitats 
fish species like Silver Barb (Puntius sps.), Rohu (Labeo rohita), Silver Carp (Hypophthalmichthys 
molitrix), Carp (Labeo angra) and Catla (Catla catla). Commonly found Herpetofauna in the area 
are Lizard (Hemidactylus frenatus), Frog (Rana tigrina), Golden Monitor (Varanus flavescens), 
Toad (Bufo melanosticus), Land Tortoise (Testudinidae species), Water Snake (Natrix piscator), 
Indian Rat Snake (Ptyas mucosa), Cobra (Naja naja), King Cobra (Ophiophagus hannah), and 
Python (Python molurus). The sub-project implementation is not expected to cause any adverse 
impact on the habitat and movement corridors of the wildlife.  

4. Socio-Economic and Cultural Environment: According to the 2011 census, the total 
population in the municipalities and rural municipalities within the project’s influence area was 
98,157. The female proportion of the population is 51.61% and male is 48.39%. In Banke district, 
Muslims are the most populous caste group i.e. 19 %. Indigenous groups of people such as Tharu 
(16%), Magar (6%), Kami (5%), Yadav (5%), Thakuri (4%) and Kurmi (2%) are resident of Banke 
district with Brahman-Hill (7%), Chhetri (15%) and others (23%). Similarly, in Dang district, Tharu 
are the most populous caste group i.e. 30 % followed by Chhetri (25%) and Brahman-Hill (10%). 
Indigenous groups of people such as Magar (14%), Kami (5%), Damai/Doli (3%), 
Dashnami/Sanyasi (2%), Sarki (2%), Kurmi (2%) and others (7%) are also the resident of this 
district. There is no industrial area within the periphery of the project influence area, however 
small and cottage types of industry are in Lamahi city, with some crusher industries in other local 
bodies as well. As Terai is regarded as the grain basket of Nepal, the majority of people in the 
area depend on agriculture. Major crops are rice, wheat, pulses, sugarcane and maize. The Sub-
Project area is highly vulnerable to floods, and over the years flooding has resulted in loss of 
human life, damage to housing, public infrastructure and other structures and loss of agricultural 
land and crops. The affected area in the West Rapti River Basin, based on 1 in 50 years return 
period with climate change, is estimated around 14,891 hectares (ha). For the same return period, 
the flood affected people in the basin are about 31,303 people (5217 households). 

Beneficial Impacts 
 
5. As the sub-project work will be labour-intensive with majority of tasks (such as gabion 
mattress laying and bio-engineering) requiring nonskilled workers, it will provide good 
opportunities for employment to local people during the construction phase. Implementation of 
the sub-project will result in significant reduction in the loss of human life, damage to houses, loss 
of agricultural lands and products, loss of livestock, and damages to public facilities. It aims for 
the protection of riverbank from erosion and thus averts loss of land due to riverbank erosion 
whilst villages and farmlands will be protected. It will also help to convert barren land into arable. 
It will help to make the area attractive for investment and increase economic activities creating 

http://www.arkive.org/cattle-egret/bubulcus-ibis/
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income generating opportunities and stabilizing livelihoods of the poor and vulnerable. This will 
further add to community development programs under the Peoples Embankment Program 
initiated in the area by the government. The sub-project will result in protecting 710 ha of area in 
the basin directly benefitting on 5,910 people of 985 households. 

Summary of Adverse Environmental Impacts  
 
Physical Environment 

(i) Dust pollution is expected near the construction and quarry operation areas due to 
excavation, material transportation, operation of heavy equipment and movement 
of vehicles; 

(ii) Sedimentation in the river water may increase due to coffer dam and embankment 
construction, quarry operation, and due to spoil disposal, particularly during the 
lean flow period; and 

(iii) Blockage of natural drainage due to construction of embankment and at quarry 
sites. 
 

Biological Environment 
(i) No significant impact on biological environment is expected from the sub-project 

implementation. There will be no loss of vegetation and impact on wildlife habitat; 
and 

(ii) Sedimentation in river may impact fish, however this will be negligible, temporary 
and for a short period.  

 
Socio-Economic and Cultural Environment 

(i) To the maximum, about 21.3 ha of degraded land (flood plain) needs to be 
acquired for the construction of flood protection structures and 3,000 m2 for 
construction of flood shelters; 

(ii) The construction activity, spoil deposition, quarry operation and construction 
material stockpiling may result in temporary and short-term loss of crops and 
damage to village roads; 

(iii) Occupational health and safety at labor camps and work area, and community 
health and safety will be of prime concern if proper mitigation measures are not 
adopted. 

 
Summary of Mitigation Measures  
 
Physical Environment 

(i) Dust nuisance will be minimized by spraying of water in the construction area and 
roads near sensitive receptors in required frequency, limit vehicle speed to less 
than 20 km/hour, proper maintenance of vehicles and heavy equipment; 

(ii) Use of sediment fence and coffer dam, and restriction in washing vehicles in river 
could minimize sedimentation and river water pollution; 

(iii) Select flood shelter location based on environmental screening criteria; and 
(iv) Embankment design will include gated openings to avoid blockage of natural 

drains. 
 
Biological Environment 

(i) Restriction to workers on wildlife harassing, hunting, or buying for eating or keeping 
as trophy;  

(ii) Restriction to workers on destructive fishing in the river; and 
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(iii) Awareness program to workers and community on importance of saving wildlife. 
 
Socio-Economic and Cultural Environment 

(i) Department of Water Resources and Irrigation is promoting Peoples Embankment 
Program to rehabilitate the degraded land near riverbanks as well as protect the 
land from flooding and erosion in the future. As per this, people provide voluntarily 
their land for constructing the flood protection structures like embankments and 
revetments. During the consultation meeting with local affected people in the 
presence with local bodies, people expressed happiness about the project and 
expressed willingness to extend all needed support for the implementation of the 
project (categorically did not mention to provide land voluntarily). While 
implementing the project, a negotiated approach will be followed for voluntary 
donation of land between the Department, other Local Bodies and affected 
families; 

(ii) Required frequency and timing of water spraying will be done on construction site 
and village roads near sensitive receptors.  

(iii) Contractor will submit a Site-specific EMP (SEMP) with OHS Plan for Employer’s 
approval before field mobilization. Contractor will mandatorily comply with the 
SEMP and OHS provisions. The contract agreement will clearly mention the action 
to be taken for any case of noncompliance, including financial action. 

(iv) The labor camps will be of modular structure or proper canvass tents on 
impervious floor, as approved by Engineer. No camps made of CGI sheet will be 
accepted unless it is coloured new sheets fixed on iron frame. The camp area will 
be fenced, and rooms have proper window for ventilation, fan, lighting, and 
separate kitchen and toilets constructed using similar material. The camp area will 
be paved with removable concrete blocks or bricks, and have drinking water 
supply, drainage and solid waste management system; and 

(v) A Grievance Redress Mechanism (GRM) will be established as suggested in 
Project Administration Manual; 

 
Environmental Management and Monitoring Plan 
 
6. A detailed environmental management and monitoring plan (EMP) is developed for both 
construction phase and operation phase of the project. The contractor will submit a site-specific 
EMP including OHS Plan as their commitment document on safeguards and safety within 15 days 
of signing of contract and seek Employer’s approval before field mobilization. Implementation of 
the above-mentioned mitigation measures excluding the spraying of water on village roads are 
part of best practices in construction management and the contract document will state that it will 
be the contractor’s responsibility. Additional cost of NRs3,600,000.00 is allocated for spraying 
water in village roads at required frequency and NRs600,000.00 for SEMP compliance monitoring 
during construction. 

Institutional Arrangement 
 
7. In order to ensure the fully compliance to the EMP and also national standards, 
institutional arrangement for monitoring and reporting as well as addressing the complaints 
related problems of communities is proposed. The project management unit (PMU) will be 
supported by a project implementation consultant (PIC). The Environment expert of PIC will 
support PMU in establishing overall safeguard monitoring and reporting mechanism. The DWRI 
Field Offices (IAs) will be supported by safeguard monitors of PIC, who will be duly trained by PIC 
Environment Expert. Contractor will mobilize a safeguards assurance staff and a safety steward 
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at each work site. They will work under overall guidance of a senior environment and safety 
superintendent who will be accredited OHS expert. 

Grievance Redress Mechanism 
 
8. A grievance redress mechanism will be constituted to address the grievances of 
communities for both social and environmental complaints.  

Conclusion and Recommendation 
 
9. The environmental impacts envisaged from the proposed sub-project are general, short-
term, temporary and reversible in nature. The sub-project will provide significant benefits to people 
and economy by preventing floods in the area resulting in the loss of human life, damage to 
houses, loss of agricultural lands and products, loss of livestock, and damage to public facilities. 
Hence it does not need to go further environmental assessment and recommended for the sub-
project implementation in compliance with the proposed EMP. 





 

I. INTRODUCTION 

 Background and Purpose of the Report 

1. The Priority River Basins Flood Risk Management Project, funded by the Asian 
Development Bank (ADB) and implemented by the Ministry of Energy, Water Resources and 
Irrigation, aims to manage flows through rivers to reduce the incidence of severe floods and 
provide protection to people, housing, public infrastructure and agricultural land in selected river 
basins in the Terai region of southern Nepal. The project includes seven priority river basins in 
the Terai region, divided into six sub-projects. The six sub-projects are: 

(i) Mohana Khutiya basin; 
(ii) Mawa Ratuwa basin; 
(iii) West Rapti basin; 
(iv) Bakraha basin;  
(v) Lakhandei basin; 
(vi) East Rapti basin. 

 
2. Each sub-project, when required, will have investments in (i) hydraulic structures to 
mitigate the impact of flooding; (ii) flood forecasting and early warning system capable of alerting 
people in the basin to a pending flood; and (iii) training of people and local government officials 
in community-based disaster risk management (CBDRM) so that people can prepare for floods in 
advance and thus minimize losses from a flood. 

 
3. The West Rapti basin sub-project, as per the Rapid Environmental Assessment (Annex 
I), is categorized as a Category B project and thus requires an Initial Environmental Examination 
(IEE) study to comply with the ADB Environmental Safeguard requirements. As per the 
Environmental Protection Regulations of the Government of Nepal, flood protection works 
covering a total of 10 km or more along the river also requires an IEE study to get approval from 
the concerned ministry prior to the start of any construction activities. As this Sub-Project will 
construct a total of 12,530 m of embankments in the riverbanks, it requires an IEE study to comply 
with the government requirement. This IEE report is prepared to comply with the government as 
well as ADB environmental safeguard requirements and is based on the West Rapti feasibility 
studies prepared in July 2019.1 

 Objective  

4. The overall objectives of the IEE study are to: 

(i) Describe the existing natural and socio-economical resources in and surrounding 
project areas; 

(ii) Based on existing environmental conditions, identify and assess potential 
significant impacts during project preconstruction, construction, and operation-
maintenance stages; 

(iii) Identify and recommend mitigation measures to minimize any potential impacts 
caused by project activities; 

(iv) Identify the local concerns on environmental and social issues and address them; 
(v) Develop environmental management plan and monitoring plan including cost;  
(vi) Ascertain if further environmental assessment / investigation is required or not; and  

 
1  ADB. 2019. Water Resources Project Preparatory Facility – Preparation of Priority River Basins Flood risk 

Management Project. Manila. 

https://www.adb.org/projects/documents/nep-45206-001-dpta
https://www.adb.org/projects/documents/nep-45206-001-dpta
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(vii) Recommend institutional arrangement, including capacity building to ensure 
proper environmental and social safeguards implementation during construction 
and operation phases.  

 
 Methodology for the Initial Environmental Examination Study 

5. The methodology that was followed while conducting the IEE study is as follows: 

(i) Literature Review: Review published literature, with priority for publications of 
government institutions as well as international organizations, to generate 
information on project surroundings. Also, district and village profiles were used to 
add information on project sites. National policy and legislative frameworks were 
reviewed to understand the national priorities and any legally binding requirements 
that should be complied with while implementing the project;  

(ii) Field Survey and Investigation: Field surveys were conducted to generate 
information on the physical, biological and socio-economic environment of the 
project area. Maximum focus was provided on consultation with local communities 
to have historical information and deterioration taken over time. All the local bodies 
within the project area were consulted for their suggestions; 

(iii) Data Analysis: In an integrated manner, all potential sub-project impacts on 
physical, biological, socio-economic and cultural resources were assessed using 
best practice guidelines from the ADB and other agencies, as well as compliance 
with national requirements. They are grouped for pre-construction, construction 
and operation and maintenance phases of the project; 

(iv) Impact Evaluation: Significances of impacts are evaluated on the basis of 
reversibility, nature, magnitude, extent and duration of the impact. Scoring used 
for each magnitude, extent and duration is as provided in the National EIA 
Guidelines and Environmental Safeguard Guideline for Irrigation and Water 
Induced Disaster Prevention sector. While evaluating the impacts, prescribing 
mitigation and doing alternative analysis, maximum efforts were made to get expert 
opinions and inputs from the design team, social safeguard team, morphology 
assessment team, and hydrology assessment team; 

(v) Public Consultation: As per the EPR of Nepal, a public notice was placed in a 
national daily newspaper requesting all the concerned stakeholders and affected 
communities to provide written suggestions within 15 days. The same notice was 
placed in the concerned Rural Municipalities or Municipalities, and other places of 
easy access to the general public like schools, hospitals etc. Focus was provided 
for the maximum involvement of the prevailing users’ communities formed in and 
working at different municipalities and rural municipalities; and 

(vi) Report Format: The IEE report is prepared as per Annex 10.1 of Environmental 
Safeguards Guidelines 2071 (2015) for Irrigation and Water Induced Disaster 
Prevention Sectors as well as Schedule 3 of Environmental Protection Rule 1997. 
All the written and verbal comments and suggestions from during consultation are 
incorporated in the report. It also follows the ADB format for IEE reports. 
 

 IEE Study Team 

6. This report was prepared by DWRI with supported by a multi-disciplinary consultant team 
of Mott MacDonald Limited (UK). The team included one international environment expert and 
national experts in various areas of expertise including ecology, socio-economy, river 
morphology, geology and hydrology. 
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II. REVIEW OF POLICY AND LEGISLATIVE FRAMEWORK 

7. This Chapter summarizes existing policies, plans, laws, and guidelines of Nepal and the 
safeguards policy and principles of ADB that were referred to whilst preparing this IEE. This is 
intended to inform the decision maker and stakeholders about national priorities and legal 
requirements for the environmental safeguards plan preparation and the environmental 
management plan implementation. 

 ADB’s Safeguard Policy Statement, 2009 

8. ADB’s Safeguard Policy Statement 2009 aims to ensure the environmental soundness 
and sustainability of projects and to support the integration of environmental considerations into 
the project decision-making process. The Policy requires that (i) impacts are identified and 
assessed early in the project cycle, (ii) plans are prepared and implemented to avoid, minimize, 
mitigate or compensate potential adverse impacts, and (iii) affected people are informed and 
consulted during project preparation and implementation. The objectives of ADB’s safeguards are 
to: 

(i) Avoid adverse impacts of projects on the environment and affected people, where 
possible; 

(ii) Minimize, mitigate, and/or compensate for adverse project impacts on the 
environment and affected people when avoidance is not possible; and 

(iii) Help borrowers/clients to strengthen their safeguards systems and develop the 
capacity to manage environmental and social risks. 

 
9. ADB requires environmental assessment of all projects and programs as defined by the 
environmental screening checklist (REA) which considers the type, size, and location of the 
proposed project. Accordingly, the projects are classified into Category A (with potentially 
significant environmental impacts most of which are irreversible); Category B (with potentially less 
significant environmental impacts with only a few irreversible); or Category C (unlikely to have 
significant environmental impacts). Initial Environmental Examination (IEE) is required for 
category B projects. No environmental assessment is required for category C projects although 
their environmental implications need to be reviewed by preparing a due diligence report. ADB 
will not finance projects that do not comply with its safeguard policy statement, nor will it finance 
projects that do not comply with the host country obligations under international law. 
 
10. This proposed sub-project is classified as environment Category B as per the ADB policy 
and hence requires preparation of an Initial Environmental Examination (IEE). Whilst undertaking 
the IEE process, consideration was also given to ADB policies on: (i) pollution prevention and 
abatement; (ii) biodiversity protection and natural resources management; (iii) OHS and 
community health and safety; and (iv) physical and cultural resources. Other relevant guidelines 
and policies of ADB referred include: 

(i) Environmental Safeguards: A Good Practice Source Book, Draft Working 
Document, 2012 

(ii) Environment Operational Directions 2013–2020 
(iii) Social Protection Operational Plan 2014–2020 
(iv) Operation Manual Bank Policies (BP) and Safeguard Policy Statement, ADB, 2009 
(v) Handbook on Resettlement: A Guide to Good Practice 
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 National Laws, Policies, Acts and Rules 

11. The Constitution of Nepal defines the right of people to live in a clean environment as one 
of the fundamental rights of its citizens (Article 30). It guides the state to make legal provisions for 
a proper balance between environment and development and making structures environment 
friendly and sustainable. The country has to protect, promote and make sustainable use of natural 
resources and to adopt appropriate measures to abolish or mitigate existing or possible adverse 
environmental impacts on the nature, environment or biological diversity. 

12. In accordance to the guiding principle of the constitution, Government of Nepal has 
brought many national and sectoral policies and legislations for the environmental friendly 
development and conservation and protection of natural resources. The policy and legislative 
framework of Nepal most relevant to this project are summed up in Table 2.1. 

Table II-1: Policy and Legislative Frameworks of Government of Nepal 

SN 
Policies, Acts, 

Regulations, Guidelines 
Environmental Provisions 

A. National Plan and Policy  

1 Fifteenth Five Years Plan, 
2020−2024, Nepal 

• Requires all projects to be formulated and constructed based 
on methods that optimally utilize local skills and resources and 
generate employment opportunities.  

• Attention is paid towards minimizing the impacts of climate 
change and protecting environment. It aims to minimize 
adverse impacts on people, property, culture, environment 
and economy by disasters.  

• The policy aims to integrate disaster risk management in all 
development activities in order to reduce loss of people and 
property. 

 

2 Nature Conservation: 
National Strategic 
Framework for Sustainable 
Development 2015–2030 

National strategic framework on sustainable development with 
focus on the nature conservation. In order to achieve the purpose, 
this framework has set four strategic pillars: 

• Mainstreaming nature conservation in development efforts 

• Harmonization amongst sectoral strategies 

• Coordination amongst related agencies 

• Valuing and accounting ecosystem goods and services 
 

3 Water Induced Disaster 
Management Policy 2015 
(2072) 

• The latest policy of Government of Nepal which recognizes 
the climate change as one of the main cause for the water 
induced disaster in Nepal.  

• This policy is introduced to achieve the objectives of the 
National Water Resources Strategy and National Water Plan 
on water induced disaster management sector through 
participation and coordination of public, cooperatives and 
private sector institutions. It encourages people to participate 
with voluntary contribution of land for flood protection works. 

• It has the main objective of making the infrastructures 
sustainable and has the policy on involving communities, 
cooperatives and private sector. It stresses the need for 
medium and long-term disaster prevention and control 
programs and make them climate resilient and environment 
friendly. 
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SN 
Policies, Acts, 

Regulations, Guidelines 
Environmental Provisions 

4 Climate Change Policy, 
2011, Nepal 

The policy includes: 

• Climate adaptation and disaster risk reduction;  

• Low carbon development and climate resilience; 

• Access to financial resources and utilization;  

• Capacity building, peoples’ participation and empowerment; 

• Study, research, technology transfer, climate friendly natural 
resources management; and  

• Institutional set up with legal provisions and monitoring and 
evaluation. 

 

5 National Water Plan, 2005, 
Nepal 

• Recognizes environmental management plan to be a strategic 
document. 

• Stress the need of strategic environmental assessment (SEA) 
for the preparation of mitigation measures and implementation 
plan to be applied at strategic and project levels.  

• Monitoring and auditing of programs to be implemented, and 
institutional and procedural arrangements. 

 

6 Irrigation Policy, 2013, 
Nepal 

• Emphasizes minimizing adverse environmental impacts 
during construction and operation of irrigation systems 
through timely environmental assessment and implementing 
mitigation measures.   

• Focuses on public awareness on safeguards to be increased 
at the governmental, non-governmental and local level. 

• Use only remaining water in rivers for irrigation upon 
maintaining minimum required water flow in the river/rivulet. 

• Encourages participatory irrigation management, 
conservation of local lakes, ponds, wetlands and springs. 

 

7 Water Resource Strategy, 
2002 
 

• Provides a systematic framework for water resource 
development and identifies action plans to avoid and resolve 
conflicts to achieve water related development objectives. 

• Identifies the need to integrate and coordinate all the uses of 
natural resources within the catchment gives emphasis on 
integrated water resources management. 

 

8 Water Resources Act, 1992  • Exempts the permission for the utilization of the water 
resources in irrigating the land individually or collectively.  

• Empowers water users association for the utilization of water 
resources. 

• Use of water resources for irrigation purposes is second 
priority. 

• Requires any loss of land or property while utilizing water 
resources shall be compensated. 

• Empowers the government to fix the standard of water 
resource and issue permissible levels of pollution to maintain 
the water quality. 

• Mandates to avoid and/or minimize impacts of soil erosion, 
landslide, flood or other significant adverse environmental 
impacts during the utilization of water resources. 
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SN 
Policies, Acts, 

Regulations, Guidelines 
Environmental Provisions 

Water Resources Rules, 
1993 
 
 

• Provision for Water Resources Committee in each district for 
granting the license for water resources utilization. 

• Oblige the proponent to, inter alia, analyses environmental 
impacts of the proposed action and include environment 
protection measures including arrangements for the 
settlement of displaced people. 

• Provision and procedures for conflict resolution in water use.  

• Provision of a compensation fixation committee. 
 

9 Irrigation Regulation, 2000, 
Nepal 

• Details on formation and administration of water users’ 
associations (WUAs). 

• Promotes plantation of trees in right of way of canal. 

• WUA could also function as the CFUG with the permission 
from the respective DFO.  

• Authorizes the selling of the felled trees along the canal 
alignment. 

 

10 Environmental Protection 
Act, 2019, Nepal 

Umbrella act on environmental management in Nepal and has 
mandatory provisions on: 

• Need of EIA or IEE prior to start of any development project 
as per location, type and size of the projects; 

• Provision for dealing with pollution control, and conservation 
of national heritage; 

• Defines procedures for EIA/IEE and approval procedures; 

• Mandates public consultation in EIA/IEE; 

• Mandates that any person/party affected by pollution or 
adverse environmental impact caused by anybody may apply 
to the prescribed authority for compensation to be recovered 
from the polluter/pollution generator; and 

• Requires review of climate change impacts. 
 

11 Environmental Protection 
Rule (EPR) 1997 
(amendment, 2007), Nepal 
updated time to time 

• The EPR and its schedules clearly provide various stepwise 
requirements to be followed while conducting the EIA/IEE 
study. 

• It also obliges the Proponent to timely consult and inform the 
public on the contents of the proposal. 

• Provision for dealing with pollution control, and conservation 
of national heritage is also present. 

• Schedule 1 listed projects require IEE and Schedule 2 listed 
projects require EIA study. 

 

12 Forest Act, 1993 
(amendment, 2007), Nepal 
 

• Requires decision makers to take account of all forest values, 
including environmental services and biodiversity, not just the 
production of timber and other commodities.  Includes several 
provisions to ensure development, conservation, 
management, and sustainable use of forest resources based 
on appropriate planning. 

 

13 Forest Rules, 1995, Nepal • Elaborates legal measures for the conservation of forests and 
wildlife. Guides that tree cutting clearance is required from 
Department of Forest. Advises that the expenses incurred for 
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SN 
Policies, Acts, 

Regulations, Guidelines 
Environmental Provisions 

cutting trees and transportation to be borne by the 
infrastructure developer. 

 

14 National Park and Wildlife 
Conservation Act, 1973, 
Nepal 

• Contains provisions for the mobilization of Conservation Area 
Management Committee (CAMC) and the local user groups in 
natural resources management. 

• It calls for the formulation and implementation of the 
management plan(s) by detailing activities for natural 
resources management, wildlife conservation and their 
sustainable utilization. 

• Prohibits activities such as wildlife hunting and damage to 
flora and fauna, fishing etc. within the conservation area. 

• Lists 26 species of mammals, 9 species of birds, and 3 
species of reptile as protected species of wildlife. 

 

15 The Land Act, 2021 (1964) • The Land Act, 2021 (1964) also contains provisions related to 
compensation issues, particularly on the maximum size of 
individual landholdings.  

• According to the Act, a landowner may not be compensated 
for more than he/she is entitled to hold the land.  

• The Land Act also specifies the compensation entitlements of 
registered tenants on land sold by the owner or acquired for 
development purposes. 

 

16 Land Acquisition Act, 1977 
and Land Acquisition Rules, 
1969, Nepal 

• This Act empowers the government to acquire land for public 
purposes, by providing compensation for the private land and 
properties, as determined by the Compensation Fixation 
Committee. 

• Specifies procedural details on land acquisition and 
compensation with an aim to minimize hardships on project 
affected persons/families. 

 

17 Land Acquisition, 
Rehabilitation and 
Resettlement Policy for 
Infrastructure Development 
Project, 2071 (2014) 

This facilitates the land acquisition process for infrastructure 
project. The key highlights of newly introduced policy are: 

• Creation of scientific standard for land valuation 

• Extension of compensation equivalent to minimum market 
value of land; 

• Provision for action against those who try to disrupt land 
acquisition process 

• Categorization of projects based on economic and social 
impact assessment; 

• Relocation and rehabilitation of people affected by the project; 
and  

• Special consideration for vulnerable people, if affected by the 
project.   
 

18 Local Government 
Operation Act, 2017 

• Grants the local level units’ legislative, executive and judicial 
rights. 

• The local legislature has the power to formulate local laws in 
line with the Act drafts provided by the Centre, while the local 
judiciary can decide cases related to irrigation, daily wages 
and pastures, among others. 
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SN 
Policies, Acts, 

Regulations, Guidelines 
Environmental Provisions 

• The smallest units among three tiers of the government can 
set up their own city police force, issue land ownership 
certificates and collect revenue on property, besides 
registering births, deaths and marriages. 

• They are also allowed to levy the taxes on house rent, 
entertainment, property, tourism, among others, in 
compliance with the tax laws of the Central and Provincial 
governments. 

 

19 Labor Act, 2017 • Labor Act has set out the duties of employer towards workers 
which include making appropriate safety and health 
arrangement, arrangements ensuring no adverse effect on 
workers from use, operation, storage or transport of chemical, 
physical or biological liquids, disseminating necessary notice, 
information and training related to safety and health 
arrangements, etc. 

• It also sets out the general obligation of employer towards 
non-workers such as putting the signs to indicate the safety or 
health hazards, to manage the gas, chemicals waste of the 
entity so as not to cause adverse effect on local animals, 
people or environment, etc. 

 

20 Child Labor Prohibition and 
Regulation Act, 2001 

• Prohibits a child from engaging in work. 

• States nobody will engage in work a child who has not 
completed fourteen years of age as a labor. 

• States that nobody will engage a child in a risk full occupation 
or work set forth in the Act. 

• States that a child not to be engaged in work against his will 
by temptation or fear or pressure or by any other means.  

 

21 Explosive Material Act, 
1962, Nepal 

• It requires prior approval of Chief District Officer to purchase 
and use explosives. 

 

22 Solid Waste 
(Management and 
Resources 
Mobilization) Rules, 
2013 

• Provides authority to local bodies for the segregation, 
transportation and disposal of solid waste as well as operation 
of sanitary landfill site. 

• Authorizes local bodies to involve private sector in waste 
management. 

• Authority to local body to determine service charge for solid 
waste management. 

 

23 Ancient Monument 
Prevention Act 1956 

• Digging of ground for building, water supply pipes or sewerage 
in an area declared as preserved monument areas shall have 
prior approval/permit from the Department of Archaeology 
(Clause 5, Article 3). 

 

24 Aquatic Life Protection Act, 
1961 

• The Act obliges the proponent to construct fish ladder at the 
dam site to ensure the movement of the aquatic animal, 
particularly the fish. If it is not possible, the proponent should 
establish a fish hatchery or a nursery, close to the dam site of 
the water resources projects, for artificial reproduction and ex 
situ conservation.  
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Regulations, Guidelines 
Environmental Provisions 

25 National Environmental 
Impact Assessment 
Guidelines, 1993, Nepal 

• Provides guidance to project proponent on integrating 
environmental mitigation measures, particularly on the 
management of quarries, borrow pits, stockpiling of materials 
and spoil disposal, operation of the work camps, earthworks 
and slope stabilization, location of stone crushing plants, etc. 

 

26 Environmental Safeguards 
Guidelines for Irrigation and 
Water Induced Disaster 
Prevention Sector, 2015 

• It provides detailed guideline for environmental assessment 
for the irrigation and water induced disaster prevention sector. 

• Provides detailed format for the TOR, Scoping, IEE and EIA 
study reports.  

• It also highlights the donor requirements on environmental 
safeguards. 

 

27 Guideline on Forest Land 
Clearance, 2017 

• Introduced for making it easier for developers of large 
infrastructure projects to acquire wooded areas at their 
proposed construction sites. It offers two options to acquire 
forest land for development projects. 

• A developer can acquire forest land by buying an equivalent 
area of forest land in a similar ecosystem elsewhere and 
creating a similar forest on it and handing it over to the 
government. 

• Alternately, a developer can acquire wooded areas by paying 
a fee determined by the Forest Ministry. The payment made 
by the developer will be used to create a similar forest.  

• It will come into effect after the Ministry of Forest and 
Environment fixes the rates for different ecosystems. 

 

28 National Drinking 
Water Supply 
Standard, 2006 

The Nepal Drinking Water Quality Standards and Guidelines 
(including standard limits, guidelines for the required frequency for 
water quality monitoring, and the process and schedule for 
measuring the standards in active use in the country). 
 

29 Nepal Ambient Air 
Quality Standards 2012 
(2069B.S) 

Limits of the ambient air quality parameters around the 
construction sites 

30 Nepal Noise Standards 
2012 (2069 B.S.) 

Noise levels for different land use categories and noise generating 
equipment. 
 

 
 Multilateral Environmental Agreements 

13. Nepal is party to many multilateral environmental agreements (MEAs) and because of 
this, the provisions of those conventions, protocols and treaties also need to be complied with 
while designing and implementing the development projects. Most relevant MEAs to this project 
are briefly discussed here.  

(i) United Nation’s Framework Convention on Climate Change (UNFCCC) and 
Kyoto Protocol. 

(ii) United Nation’s Convention on Biodiversity (UNCBD): As per the requirement 
of convention, Nepal has developed National Biodiversity Strategy and Action Plan 
and is implementing it. This strategy is updated as per the Aichi Targets. 
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(iii) Convention on the International Trade in Endangered Species (CITES): 
Based on this, Nepal has already put many plant, animal, bird and aquatic species 
into the list of protected species in the country.  

(iv) Convention on Wetlands of International Importance Especially as Waterfowl 
Habitat (Ramsar Convention): As part of the convention Nepal is working in many 
wetland ecosystems for rehabilitation, conservation and protection.  

(v) World Heritage Convention under which many historical and archaeological sites 
are included under the world heritage sites.  

(vi) ILO Convention No. 169 is a legally-binding international instrument open to 
ratification, which deals specifically with the rights of indigenous and tribal peoples. 

 
14. Nepal is also party to pollution related conventions like Basel Convention on 
Transboundary Boundary Movement of Hazardous Wastes, Stockholm Convention on Persistent 
Organic Pollutants, and Rotterdam Convention. 
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III. DESCRIPTION OF PROJECT PROPOSAL 

 Project Location and Study Area 

1. Project Location 

15. The catchment of the West Rapti river basin lies between Northing 3,059,764 to 3,163,502 
(latitude 27°39'35.85" to 28°34'43.37"N) and Easting 574,652 to 726,518 (longitude  81°45'24.78 
to  83°18'57.52 E) in WGS 84, UTM Zone 45 N (Figure 3.1).  

 
Figure 3-1: West Rapti Location Map 

(Source: WRPPF: Morphological Assessment of West Rapti Basin, August 2018) 

16. West Rapti River system lies in Pyuthan, Rolpa, Salyan, Rukum, Gulmi, Arghakhanchi, 
Kapilbastu, Dang and Banke districts. The basin has 4264 settlements distributed over rural and 
urban municipalities with a population about 949,100 made up of 192,550 households (CBS, 
2011). Kohalpur (part of it), Gadawa, Lamhi, Bhaluwang, Bijuwar, Khalanga, Libang, and Khilji 
are the major cities, towns and settlements. West Rapti River basin has two well developed 
valleys - Madi Valley and Jhimruk valley - in the middle mountain catchment, and Deukhuri and 
lower Rapti Valley in the South, bounded by the Siwalik Hills. It has a small part of Terai in the 
south west. 

2. Study Area 

17. The West Rapti rises south of a prominent east-west ridgeline midway between the 
western Dhaulagiri Himalaya and the Mahabharat Range in the north western part of Rolpa 
District. The River descends south from rugged highlands of Rolpa District and crosses into 
Pyuthan. After the confluence with Jhimruk and Madi, the river is called West Rapti River. The 
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West Rapti flows for a short distance towards the south west and makes a turn and flows due 
North West, parallel to the Churia (Siwalik) range till Shamserganj in Banke district. Here it makes 
a turn and flows due south east. It joins Ghagra (Karnali) River in India. 

18. In the above mentioned two districts, the directly influenced municipalities and rural 
municipalities by the prioritized flood protection works are Gadhawa Rural Municipality and 
Lamahi Municipality in Dang District whilst Narainpur and Rapti Sonari Rural Municipalities are in 
Banke District.  

 Description of Site and Surroundings 

19. Flooding has a particular impact on communities residing in the Terai region including in 
the Banke and Dang districts. Agriculture is the basis of the economy for the whole Terai region 
with major crops such as rice, wheat, pulses, sugarcane, jute, and maize. The topography is 
generally flat with a gentle slope southward. Rivers originating from the mountain and hill areas 
descends south from rugged highlands of Rolpa District and cross into Pyuthan. After the 
confluence with Jhimruk and Madi, the river is called West Rapti River. The West Rapti flows for 
a short distance towards the south west and makes a turn and flows due North West, parallel to 
the Churia (Siwalik) range till Shamserganj in Banke district. Here it makes a turn and flows due 
south east. It joins Ghagra (Karnali) River in India. As Lamahi sub-metropolitan city is within the 
basin, being the commercial centre in western Nepal, it has many common urban problems like 
poorly maintained roads, poor drainage system, inadequate facilities for proper waste 
management, and the practice of dumping wastes on river banks or discharge of sewage into 
water bodies.  

20. The West Rapti basin is severely affected by floods causing damage to communities, 
agriculture and public infrastructure. A more detailed description of the area and the existing 
physical, biological and socio-economic-cultural environment is presented in Chapter 4. 

 Priority River Protection Works 

21. This sub-project will not only provide flood control infrastructures but also has “Community 
Based Disaster Risk Management (CBDRM)”. This component will add to the benefits of the sub-
project by preparing communities to deal with disastrous situations. While designing flood 
protection structures, the 1 in 50 years return period with climate change (scenario RCP4.5) is 
used. A selection of priority works was done in close cooperation with the WRPPF and DWRI 
(People’s Embankment Program Field Office), following a three-step approach: identifying 
tentative priority areas; verifying priority areas; and defining the priority areas. The salient features 
of the sub-project are presented in Table 3.1, the location of priority flood protection works in 
Figure 3.2 and details of each works in Table 3.2. In total, 12.5 3 of flood protection works, in the 
form of embankments, embankments with revetments and some spurs, are planned in West Rapti 
River basin within the stretch of Rapti River through Banke and Dang District. The section of 
design of embankments and spurs are presented in Annex II. 

Table 3-1: Salient Features of the Proposal 

1 Name of the Project Water Resources Project Preparatory Facility (WRPPF)  
Preparation of Priority River Basins Flood Risk Management 
Project 

2 Sub-Project classification West Rapti River Basin Flood Risk Management Sub-Project 

3 Province 5 
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Figure 3-2: Proposed Flood Protection Works in West Rapti (Dang District) 
 

 
Figure 3-3: Proposed Flood Protection Works in West Rapti (Banke District) 

(Source: WRPPF: Feasibility Study of West Rapti Basin, November 2018) 
 

4 Districts Dang and Banke 

5 Flood protection works in West Rapti River 

 i. Length 12,530 m  

 ii. No. of structures 5 

 
iii. Type of structures for flood 
protection 

Embankments, Revetments, Spurs  

 iv.  Flood shelters  No. of flood shelters not fixed yet 

6 
Rural Municipalities/ 
Municipalities  

Gadhawa Rural Municipality and Lamahi Municipality in Dang 
District, and Rapti Sonari Rural Municiality in Banke District  
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Table 3-2: Proposed West Rapti River Training works in Dang and Banke District 

SN 
Location 

Reference 
Length (m) District 

Municipality 
Ward No. 

Co-ordinates River 
Bank Start End 

1 PRTW.03 5655 Dang Gadhawa -4, 5 82°36'11.05"E 27°49'36.87"N 82°32'46.22"E 27°49'45.38"N L/B 

2 PRTW.04 500 Dang Lamahi-4 82°32'55.04"E 27°50'21.56"N 82°32'39.23"E 27°50'14.26"N R/B 

3 PRTW.05 500 Dang Lamahi-6 82°30'56.05"E 27°50'55.59"N 82°30'38.75"E 27°50'51.18"N R/B 

4 PRTW.06 750 Dang Gadhawa -7 82°31'12.05"E 27°49'54.07"N 82°30'49.00"E 27°50'05.66"N L/B 

5 PRTW.08 730 Banke Rapti Sonari -1 81°49'09.56"E 28°04' 57.85"N 81°49'19.46"E 28°04'37.89"N L/B 

6 PRTW.09 6170 Banke Rapti Sonari -7 81°43'35.69"E 28°03' 51.94"N 81°45'06.57"E 28°01'09.69"N L/B 

 Total 125230        
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 Flood Forecasting and Early Warning Systems (FFEWS) and Flood Shelters  

22. The FFEWS has already been developed in the West Rapti Basin under a World Bank 
Funded project, however additional gauging in the catchment is required. The project will include 
installations of 5 rain gauges, 8 hydrometric gauge network, and construction of 10 flood shelters. 
Community-based disaster risk management (CBDRM) are the non-structural measures included 
in the project while FFEWS will have some associated civil works. Project interventions will be 
designed to reduce the loss of life and injuries, and economic displacement from flood events. 

1. FFEWS 

23. The following components are included under this project: 

No. Component Description 

1 Rain gauge network Consists of (i) auto telemetry rain-gauge, and (ii) 
rain gauge network. An automated telemetry rain 
gauge system will have a rain gauge unit, e.g. 
tipping bucket rain gauge, an in-built data logger, 
and a Modem (GSM) for connecting to internet and 
transferring data to the server. six new auto 
telemetry rain gauge stations will cover the about 
437 km2 catchment area of West Rapti. 

2 Discharge measurement equipment, 
water level and discharge gauge 
network 

Six discharge measurement stations capable of 
measuring low to moderate flows while the water 
remains in the channel. The hydrometric gauging 
stations will be installed in easily accessible location 
in the neighborhood of a settlement. Where 
feasible, new gauges will be installed at bridge 
locations, for ease of access. 

 

24. Telemetry rain gauge and hydrometric stations will be installed in the project subbasins 
from which the data will be used in the hydrological and hydrodynamic flood inundation models 
already developed for DHM.  
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Figure 3-4: Locations of existing and proposed equipment of rain gauges  
in West Rapti Basin 
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Figure 3-5: Locations of existing and proposed equipment of water level  
and discharge equipment in Bakraha Basin 
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2. Flood Shelters 

25. The United Nations Environment-DHI Centre on Water and Environment defines flood 
shelters as “strong elevated structures that can be used by local residents for refuge during an 
extreme weather event generally made of concrete because they are easy to construct, strong 
and cost efficient, elevated on strong pillars with a deep foundation designed to withstand high 
winds, water levels, and potentially scour, in high flow environments.”2 

26. FFEWS complements flood shelters in order to inform the affected communities of 
possible adverse conditions in due time. Site selection for flood shelter will consider proximity of 
the communities to be evacuated. Practical Action uses a rule of thumb of a 15-minute walk to 
the flood shelters, which is about 1 km in distance.3 

27. Given the nature and purpose of flood shelters, there are no standard designs for flood 
shelters as the local conditions (e.g. available land and number of people) will influence the 
designs.  These shelters are mainly for emergency support and are not to be used for longer 
periods. The flood shelters will be used for a maximum of 3 days, but more often only a few hours. 
One flood shelter will be about 300 m2 and can be used by 150 – 160 people or a maximum of 
200 people. Basic requirements for a flood shelter will include the following: 

(i) The ground floor will be constructed above the measured highest flood level. In 
practise, Practical Action designs the flood shelters about 1.2 m (4 ft) above the 
ground level. A ramp will be constructed to allow disabled and elderly to access 
the ground floor easily. 

(ii) Safety is important as the shelter is an emergency evacuation. As such, the shelter 
will be earthquake-resistant, with strong handrails along the stairs and wider 
staircases so that elderly and disabled can receive support from others when going 
to the first floor. 

(iii) There will be an open common area, the first floor of the shelter will have at least 
4 rooms: one room with toilets for women, one room with toilets for men, one room 
as changing room, and one room for storage room. 

 
28. Since flood shelters will be used only in emergencies, during the dry season, these 
shelters can be used for other community activities such as training or community meetings.  
Figure 3.6 shows an example of a flood shelter. 

  

 
2  UNEP-DHI Centre for Water and Environment is a United Nations Environment Programme centre of expertise 

established in 2001 dedicated to improving the management of freshwater resources from the local to the global 
level. 

3  Practical Action is an innovative international development organisation putting ingenious ideas to work so people in 
poverty can change their world. https://practicalaction.org/.  

https://practicalaction.org/
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Figure 3-6: Example of Flood Shelter 
 

3. Selection Criteria for rain and hydrometric gauging and Flood Shelters 

29. Gauging Equipment. To support existing the FFEWS, rain and hydrometric gauges will 
be required, and the location of the equipment depends on the following: 

(i) In each basin auto telemetry rain gauges stations shall be designed. One rain 
gauge in every 68 km2 over the basin; 

(ii) The locations for hydrometric stations will be chosen carefully to allow for good 
calibration of run-off from the hydrological model and river levels in the 
hydrodynamic model; 

(iii) The equipment have a footprint of no more than 5 m2 each. Government land to 
be used for installation; and 

(iv) Locations to be finalized in consultation with Department of Hydrology and 
Meteorology 

 

30. Flood Shelters. Site selection will require a participatory approach with the local 
communities who will be the beneficiaries. The location will depend on: 

(i) Flood maps and identification of vulnerable communities; 
(ii) Reliable inventory of the different houses and buildings within the communities to 

identify the vulnerable from the non-vulnerable places; 
(iii) Non-vulnerable places such as schools or government buildings, which are 

generally in higher and stronger structures, can be used as temporary shelter 
during flood events; 

(iv) In case there are no structures that are non-vulnerable and cannot be used for 
shelter, consultations with local communities will be conducted in deciding the 
location for the flood shelter; 

(v) Availability and accessibility of government land; 
(vi) The location shall not be inside environmentally sensitive areas such as forest, 

national park, wildlife habitat or movement corridor, heritage sites, and landslide 
prone areas; and 

(vii) Local bodies groups need to take ownership of shelters. 
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4. Community-Based Disaster Risk Management (CBDRM) 

31. The CBDRM planning will follow the frameworks set out in the Disaster Risk Reduction 
and Management Act (2017) of the government utilizing the local disaster management 
committees. The CBDRM will complement the structural and FFEWS measures in the project 
through a participatory, community-based approach that aims to reduce the loss of life, household 
and community assets, property and livelihoods from flood-related and other disasters; and to 
strengthen community resilience creating a safer environment for economic and social 
development.  

32. Selecting the target communities in the sub-project will be based on the following criteria: 
(i) Located in the highest flood-prone areas and/or are among the most affected by 

previous flood disasters; 
(ii) Areas benefitting from the FFEWS to demonstrate its importance and to quantify 

its direct effect on the communities; 
(iii) High dependence on agriculture and/or other livelihoods vulnerable to flooding; 
(iv) Presence of a higher than average proportion of people with special needs: 

women/child-headed households, people with disabilities, a mix of caste/ethnic 
groups, and people from low socio-economic backgrounds; 

(v) Have not been the beneficiaries of ongoing or recent CBDRM projects; and 
(vi) Are located in administrative areas where there is a functioning municipality and 

elected Mayor. 
 

33. The process for identifying the target communities will be based on the following: 
(i) Feasibility studies - information on flood mapping, priority areas of intervention for 

structural works and settlement density (completed); 
(ii) Social surveys: Key findings from social surveys undertaken in the target river 

basins (completed); 
(iii) Current hazard mapping, administration maps and population data (available from 

other sources); 
(iv) Stakeholder consultations; and 
(v) Additional household surveying to fill in any knowledge gaps, if resources allow. 

 

34. The CBDRM will have the following components: 
(i) Institutional DRM capacity building - establishment of Local DM Committees, 

Development of Local Disaster Risk Management Plans, and FFEWS; and 
(ii) Community-based DRM capacity building - establishment of community disaster 

risk management committees, development of Community Disaster Risk 
Management Plans, establishment of Community Disaster Response Teams, and 
small-scale mitigation measures and livelihood support. 

 
 Clearance of Vegetation 

35. There is vegetation along the riverbanks in some stretches, either wild, privately grown or 
community grown trees. As vegetation along the banks protects from erosion, the prioritized 
locations for embankments and revetments are not included in such areas. Thus, there will be 
substantially no clearance of vegetation required due to the construction activities and the sub-
project will have no impact on vegetation and biodiversity of the area. 
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 Machines to be used 

36. The major machines used during the project will be excavators for collecting the source 
materials - boulders, gravel and sand - and tipper vehicles will be used for carrying the source 
materials from the upstream reach of the river to downstream river sections in 11 sites where the 
river protection works will be carried out. 

 Energy to be used 

37. During the construction period diesel fuel will be used to power construction equipment 
and transport vehicles, which emit hazardous air pollutants and greenhouse gases. Contractor 
shall supply LPG in their camp and use of fuelwood will be restricted. The estimated quantity of 
diesel to be used by construction equipment and transport vehicles is 336,000 litres (10 km 
average for supply of stone/boulders; 70 km for gabion wire; diesel consumption 5 km/l; 50 litres 
per day for heavy equipment in one location).  

 Area of Land Required 

38. Minor land acquisition in the sub-project throughout construction is anticipated. At a 
minimum, temporary land use will be required for storing construction materials and equipment 
during the construction period. At a maximum, permanent land acquisition will be for a swath of 
land that runs parallel to the riverbanks. Using an indicative width of 17 m and the length of 12.53 
km, the maximum permanent land loss will be no more than 21.3 hectares. 

 Public Infrastructure to be Affected 

39. No existing structures will be affected due to the implementation of the river embankments 
in West Rapti River. But the project will protect the existing public structures, houses, land, roads 
and bridges along the river section. 

 Source and Quantity of Construction Materials  

40. The West Rapti basin is the main source for construction materials like boulders, stones, 
riverbed materials, gravel and sand in the area, particularly in the dry period, which are collected 
with permission from the concerned local governments. As the design has considered the use of 
local materials, and after observing the basin during the filed survey, the potential locations for 
the supply of construction materials (boulders/stones) are shown in Figure 3.7 and the estimated 
quantity of construction materials are shown in Table 3.3.  
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Figure 3-7: Locations of Construction Materials in the Area (Field Survey, Oct 2018) 

 
Table 3-3: Estimated Quantity of Construction Materials 

S.N. Description of Materials Unit 
Quantity 

(estimated) 
Remarks 

1 Boulders/stones Cubic Meter 232,731 All structures 

2 Soil Cubic Meter 273,726 For embankments 

3 Gabion Wire (M/C netted) Square Meter 857,486 All structures 

4 Geotextile Square Meter 166,550 Revetments 
Source: Feasibility Design of Sub-Project, November 2018. 

 
 Human Resources Required  

41. During the Focus Group Discussions (FGDs) held at different locations of proposed sub-
project alignment, people informed that over the years they have built experience of working in 
flood protection works and recommend hiring local people for these works. According to 
interaction with the ward chairmen of the impacted local bodies, up to 120 people including women 
from each ward can be available for working in river protection works. According to the design of 
the sub-project, the estimated number of manpower for collection of boulders/stone, 
loading/unloading, filling of gabion wires, laying of geotextile, and excavation works are about 
1,230,000 person-days of unskilled workers and 77,000 person-days of skilled workers. Of the 
total workforce required, nearly 60% are estimated for collection of stone/boulders and their 
loading and unloading. Only the 40%, i.e. 489,000 workers (1,164 in average per day) will be 
required for construction of flood protection works in 11 locations within 2 years (14 months’ dry 
period). As such nearly 130 people will be required in each location every day.  
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IV. DESCRIPTION OF ENVIRONMENT (BASELINE DATA) 

 Physical Environment 

1. Land Use and Settlement  

42. A map and statistics for this basin were extracted from the ‘Land Use of the Chure Tarai-
Madhesh Area’ prepared by Chure Tarai Madhes Protection and Management Master Plan. The 
uncovered part was updated from the land use map prepared by Irrigation Master Plan 
Preparation team and imageries. The basin has two distinct characteristic land use patterns in 
the Middle Mountain and Siwalik hills and in the lower part of catchment, i.e., Dun valley and Tarai 
in Figure 4.1. 

 
Figure 4-1: Land use in the West Rapti Basin 

(Source: WRPPF: Morphological Assessment of West Rapti Basin, October 2018) 

43. The Dun Valley and Terai catchment has been predominantly used for forest, including 
riverine type and grass comprising about 71.9% of the total area. The forest area is under 
government jurisdiction, or community, which is rich in biodiversity and diverse wildlife species. 
The forest is home to 113 tree species, 107 herbal species and 85 shrubs and climber species 
and many wildlife species such as Bengal tiger, leopard, rhinoceros, bears, boars, dears and 
others. 

44. Agriculture accounts only for 20.3% in the whole of the West Rapti basin. Comparatively 
in the middle mountain catchment, land under agriculture is high at 32.8%. The Siwalik hill 
constitutes only 8.2% of its total area under agricultural land.  Low land parts of the catchment - 
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Dun valley and Tarai - comprise 23% of the total area under agriculture. Built-up areas comprise 
about 0.3% of the total land, which is occupied by major cities and towns.  

2. Topography 

45. The West Rapti rises south of a prominent east-west ridgeline midway between the 
western Dhaulagiri Himalaya and the Mahabharat Range in the north western part of Rolpa 
District. The River descends south from rugged highlands of Rolpa District and crosses into 
Pyuthan. After the confluence with Jhimruk and Madi, the river is called West Rapti River. The 
West Rapti flows for a short distance towards the south west and makes a turn and flows due 
North West, parallel to the Churia (Siwalik) range till Shamserganj in Banke district.  

46. The relief of the basin varies from 170m at Indo-Nepal border to 1,940 m at the northern 
ridge of the Siwaliks. Physiographically, based on the geomorphic properties, the basin can be 
divided into two units, i.e., Chure Hills and Terai. Chure Hills comprises the upper catchment area 
on the Siwalik rocks. The topography is rugged and steep (most area above 25-degree slope) 
with narrow river valleys. Large part of the area is covered with forest and shrubs (>90%). 
Landslides and erosion events are common, which contributes to a huge amount of sediment 
delivery in the rivers causing flooding downstream. Due to very rugged terrain the settlements are 
scattered and have low population.  

47. Terai region is a depositional zone, an extension of the Indo-Gangetic Plain which is a low 
flat land with a very gentle slope, i.e. <5%. Depending on the topography and sediment 
characteristics, Terai can be divided into Bhabar and Terai. Bhabar extends up to 9 km 
downstream from the foothill and topography, compared to Lower Terai, is steeper and composed 
of boulder, gravel and sand. Riverbeds are wide, shallow, braided and unstable. Lower Terai is 
comprised of sand and silt and the topography is very gentle with meandering rivers which cause 
erosion at outer bends. Frequent river shifts and course changes are common. This region is 
highly fertile and more than 50% of the land is under cultivation.  

3. Geology and soils 

48. The West Rapti basin is underlain by the Lesser Himalaya in the north, Siwaliks - the 
youngest parallel mountain chain in the Himalayan orogen (DMG, 2007) - in the middle and south, 
and by quaternary deposits comprising Dun in the middle and Terai in the south. 

49. The Siwalik ranges from the most tectonically active Himalayan belt, which has resulted 
in active deformation, dislocation and uplift of rocks, giving rise to a complex geologic structure 
and unstable and erodible landscape (Nakata, 1989; Lavé and Avouac, 2001).  

50. The stratigraphy of the lesser Himalayas, formed of the metamorphic rocks that consist of 
Jaljala Group (limestone, quartsz and schsist), Surkhet group (shale and limestone), Dadedhura 
group (granite), Midland group (quartzite and limestone) and under differentiated Lesser 
Himalayas (phyllite, quartzite schist and carboniferous rock). The geology is highly weathered 
due to tectonics and therefore landslides are common in all units. However, areas underlain by 
schist, slate and phyllites are highly prone to erosion and landslides. Similarly, on the fault and 
thrust zone, rocks are crushed, brittle and cracked and therefore highly susceptible to slope failure 
and erosion.  

51. Quaternary deposits consist of recent and post-Pleistocene alluvial fan or terrace deposits 
brought by the rivers draining the upper catchments of Chure hills and other Himalayan belts, 
which form Deukhuri Dun and smaller valleys further west enclosed by Chure hills. These deposits 
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are composed of boulder, gravel, sand and mud. The Terai part of the basin lying in the south 
west is also composed of deposits of recent to quaternary age. Figure 4.2 presents the geology 
of the basin.  

 
Figure 4-2: Geology and structure of hill slope catchment in West Rapti basin 

(Source: WRPPF: Morphological Assessment of West Rapti Basin, October 2018:) 

4. Hydrology, Flooding and Sedimentation 

52. There are three operating hydrometric stations in the West Rapti river and one each in 
Jhimuk and Madi river and the hydrology assessment is based on the results obtained from this 
station for running models (HEC-RAS models). According to the hydraulic modelling results for 
West Rapti river, the total discharge for 1 in 50 years return period at about 160.985 km upstream 
from the downstream point is 5,125 m3/s while it is 5,300 m3/s at the same point considering the 
impact of climate change. The discharges at the outlets (21.140 km) for the same period without 
and with climate change impacts are 9,752 m3/s and 10,532 m3/s respectively. As compared to 
the 3.79 m/s of velocity at the 160.985 km point, the lowest velocity of 0.75 m/s is predicted at the 
plain area at 112 km point (WRPPF: Hydrological Assessment of West Rapti Basin, November 
2018). Significant reduction in velocity in the flat plains despite increased volume results lots of 
sedimentation is deposited in the area resulting in floods. The majority of proposed structures are 
in those areas where there is high velocity and risk of erosions. Figure 4.3 shows the flood maps 
for a return period of 50 years with and without the proposed structures in the West Rapti basin 
starting as mentioned above and ending to the Nepal-India border.  
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Figure 4-3: Return period of 50 years without (left) and with structures (right) 

(Source: WRPPF: Feasibility Study of West Rapti basin, November 2018) 

 
5. Climate and Climate Change 

53. The upper West Rapti River basin has a temperate climate and the lower basin, including 
the Banke district, has a tropical to subtropical climate. The temperature reaches up to 46oC in 
summer in the lower part of the basin and falls below 2oC during winter in the upper part of the 
basin. The study area receives summer monsoon rainfall extending from June to September, 
accounting for about 80% of the total annual precipitation. The average rainfall for West Rapti 
River Basin is about 1,500 mm. The relative humidity goes as low as about 60% in May to above 
90% in January. The historical climatic data and the projected changes in the climate are taken 
from the World Bank: Climate Change Knowledge Portal, Nepal. Figure 4.4 presents the average 
monthly temperature and precipitation at Lamahi (location 28.67,80.63) from 1901–2015. Figure 
4.5 presents the projected change in maximum daily temperature in 2050 as compared to 
observed temperature from 1986 to 2005 for Nepal. And projected change in number of days with 
very heavy precipitation and mean monthly precipitation are presented in Figure 4.6 and Figure 
4.7 respectively.  
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Figure 4-4: Average Monthly Temperature and Precipitation at Lamahi  

(Location: 27.85,82.58) from 1901 to 2015. 
 

 
Figure 4-5: Change in Daily Maximum Temperature CMIP5 ensemble projection for 2050 

 



28 

 
 

Figure 4-6: Number of Days with Very Heavy Precipitation, CMIP5 Ensemble Projection 
 

 
Figure 4-7: Change in Mean Monthly Precipitation, CMIP5, Ensemble Projection for 2050 

 
54. As per Figure 4.5, the positive values indicate that warmest daily maximum temperatures 
will likely increase compared to the baseline. Similarly, Figure 4.6 shows the recorded number of 
Days with Very Heavy Rainfall (20mm/day) each year for 1986–2005, and projected values for 
2020–2100 under all RCPs of CIMP5 ensemble modelling. Positive values indicate that there will 
be more days with very heavy precipitation for 2020–2100. Figure 4.7 shows projected change in 
Monthly Mean Precipitation per month by 2050 compared to the reference period (1986–2005) 
under all RCPs of CIMP5 ensemble modelling. Positive values indicate that monthly rainfall will 
likely increase compared to the baseline, and vice-versa. The shaded area represents the range 
between the 10th and 90th percentile of all climate projections. 
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6. Air and Noise Quality 

55. Lamahi city which lies near to West Rapti River is the major city of Western Nepal. 
The East-West national highway passes from this city and quite a number of heavy trucks and 
busses emitting black smokes are seen in the highway. There are four crusher industries and 
some cement industries in the area, which are regarded as one of the main sources of air 
pollution. Being the commercial centre in western Nepal, there are a few agro-based industries 
with industrial boilers. The road network in the city is not good and resuspension of dust is one of 
the main sources for Total Suspended Solids in the area. Although there are no data available to 
show the air quality of Lamahi city, as other urban centres in Nepal, it is visible that it is polluted 
with particulate pollutants during the winter and dry months. Government of Nepal has a national 
ambient air quality standard but monitoring of air quality is only limited to Kathmandu Valley. West 
Rapti river flood plain (Figure 4.8) is used as the quarry for stone and sand and is regarded as 
one of the main sources of construction materials in the area. Movement of heavy vehicles and 
congestion is the main source of increasing noise volume and decreasing quality in the area. 

 
 
  
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Figure 4-8: Crusher Industry in the Sub-Project Area 
(Source: Field Survey, October 2018) 

7. Water Quality 

56. There is no water quality analysis report available for West Rapti river. During the field 
survey, which was carried out during the month of October, the river quality is seen clean. It is 
observed that some domestic wastes are dumped in the riverbanks and also public sewages are 
drained into this river in Lamahi. Because of this, the river quality downstream must be polluted 
and may be observed during the dry months. There are no industrial units in the area directly 
discharging their effluents in this river. As mentioned above, West Rapti riverbed is one of the 
main sources of construction materials (stone, gravel and sand) and during the dry period 
dredging and movement of trucks can pollute the river quality. The river water quality of West 
Rapti river upstream of the settlement areas where no discharges from settlements, the water 
quality is expected to be good. 
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 Biological Environment 

57. There are no protected areas such as national parks, wildlife reserves, hunting reserves 
and conservation areas, or their buffer zones, in the proposed sub-project sites. But there are 
some community forests in the area, namely: Durga Community Forest and Mahadev Community 
Forest at Gadhawa Rural Municipality (2 km far); and Hariyali Community Forest, Shiddha baba 
Community Forest, Rapti Pidit Community Forest, and Khaptad Baba Community Forest at Rapti 
Sonari Rural Municipality. The biological environment around the sub-project areas, based on 
secondary sources of information and observation during field survey, are presented here and 
are compared with CITES Appendixes, IUCN Red-lists, and protected by Forest Act and National 
Park and Wildlife of Nepal. Type of vegetation in the area, commonly found mammal species in 
the area, commonly found bird species in the area, and Herpetofauna (amphibians and reptiles) 
in the surrounds of the sub-project area are presented in Table 4.1, Table 4.2, Table 4.3, and 
Table 4.4 respectively. 

Table 4-1: Type of Vegetation in the Area 

Local 
Name 

English Name Scientific Name Family CITES IUCN Forest Act 

Aanp Mango Mangifera indica  Anacardiaceae - - - 

Bamboo Bamboo Bambusoideae Poaceae - - - 

Narival Coconut Cocos nucifera Palmae - - - 

Dabdabe Grey Downy 
Balsam 

Garuga Pinanata Burseraceae 
- - - 

Dhaiyaro Fire Flame Bush Woodfordia 
fruticosa 

Lythraceae 
- - - 

Katahar Jack Fruit Artocarpus 
heterophyllus  

Moraceae 
- - - 

Koiralo Orchid Tree Bauhinia 
variegata 

Fabaceae 
- - - 

Jamun Black Plum Syzigium cumini Myrtaceae - - - 

Karma Haldu Adina cordifolia Rubiaceae - - - 

Kadam Common Bur 
Flower tree 

Neolamarckia 
cadamba 

Rubiaceae 
- - - 

Kumbi Cotton Tree Cochlospermum 
religiosum 

Bixaceae 
- - - 

Kusum Ceylon Oak Schleichera 
oleosa 

Sapindaceae 
- - - 

Peepal Peepal Ficus religiosa Moraceae - - - 

Sal Sal Shorea robusta Dipterocarpaceae 

- - 

banned for 
felling, 
transportation 
and export for 
commercial 
purposes 

Saaj Silver Grey 
Wood 

Terminalia alata Combretaceae 
- - - 

Simal Cotton Tree Bombax ceiba  Malvaceae - - - 

Sissoo Sissoo Dalbergia sissoo Fabaceae - - - 

Source: Field Survey, October 2018 
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58. The surrounding area also has a few common wild animal species- Tiger (Panthera tigris), 
Golden Fox (Canis aureus), Deer (Muntiaus muntjak), Rabbit (Caprolagus hispidus), Monkey 
(Macaca mulatta), Wild Boar (Sus scrofa), and occasionally Elephant (Elephus maxima) and 
Leopard (Panthera pardus). Other wild animals include Squirrel (Ratufa spp.), Jungle Cat (Felis 
chaus) and Red Fox (Vulpes Montana). 

Table 4-2: Commonly found Mammal Species in the Area 

Name 
CITES* IUCN NPWC Act 

Local English Scientific 

Pate Bagh Tiger  Panthera tigris I Endangered (EN) Protected 

Ratuwa Barking Deer Muntiacus muntjak - - - 

Bandel Wild Boar Sus scrofa - - - 

Bandar Rhesus Monkey Macaca Assamensis II Vulnerable (VU) Protected 

Chituwa Common Leopard Panthera Pardus I 
Lower Risk/Near 

Threatened (LR/nt) 
- 

Syal Indian Fox Vulpes bengalensis III - - 

Kharayo Hare Caprolagus hispidus I Endangered (EN) Protected 

Nyauri 
Musa 

Common 
Mongoose 

Herpestes edwardsi III - - 

Nil gai Blue Bull 
Boselaphus 
tragocamelus 

- Least concern (LC) - 

 
Table 4-3: Commonly found Bird Species in the Area 

Name 
CITES IUCN 

NPWC 
Act Local English Scientific 

Bhangera  House Sparrow Passer domesticus - - - 

Kaag  Crow Corvus splendens - - - 

Suga Parrot Psittacula kramen - 
Least Concern 

(LC) 
- 

Luinche  Jungle Fowl Gallus gallus - - - 

Khar Mujur  Bengal Florican Eupodotis bengalensis I Endangered (EN) Protected 

Kalo Sarus  Black Stork Ciconia nigra II - Protected 

Seto Sarus  White Stork Ciconia ciconia II - - 

Raj 
Dhanesh 

Giant Hornbill Buceros bicornis I Vulnerable (VU) Protected 

Dhukur Laughing Dove Streptopelia senegalensis III - - 

Bakulla Cattle egret  Bubulcus ibis III - - 

Panihans 
Pink-headed 
Duck 

Rhodonessa 
caryophyllacea  

I 
Critically 

Endangered (CR) 
 

Source: Field Survey, 2018. 

 
 

http://www.arkive.org/cattle-egret/bubulcus-ibis/
http://www.iucnredlist.org/apps/redlist/details/141536/0
http://www.iucnredlist.org/apps/redlist/details/141536/0
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Table 4-4: Herpetofauna in the Area 

Name 
CITES IUCN 

NPWC 
Act Local English Scientific 

Ajingar (Python) 
Asiatic rock 
python 

Python molurus I Vulnerable (VU) Protected 

Sun Gohori (Golden 
Monitor) 

Golden monitor 
lizard 

Varanus 
flavescens 

I 
Indeterminate 

(I) 
Protected 

Kachhuwa (Tortoise) Land tortoise 
Testudinidae 
species 

I - - 

Goman (Cobra 
Snake) 

Cobra Naja naja II - - 

Raj Goman (King 
Cobra Snake) 

King Cobra 
Ophiophagus 
Hannah 

II - - 

Dhaman (Rat Snake) 
common rat 
snake 

Ptyas mucosus II - - 

 
 Socio-economic Environment 

1. Population 

59. The proposed project lies in one Municipality, and three other Rural municipalities of Dang 
and Banke districts. According to Nepal Population and Housing Census 2011 (updated for local 
bodies with ward numbers) is presented in Table 4-5. The total population in these affected ward 
numbers of these local bodies of both districts is 76,171 and number of households are 13813 
with average household size of 5.5. The percentage of male population (48.48%) is lower than 
that of the female population (51.52%).  

Table 4-5: Demography of Sub Project Area 

District 
Gaupalika / 
Municipality 

Wa
rd 

No. 

Household 
No. 

Total 
Population 

Male 
Population 

Female 
Population 

Banke Rapti Sonari Gaupalika 7 1888 10778 5389 5389 

Banke Rapti Sonari Gaupalika 6 1193 7407 3484 3923 

Banke Narainapur Gaupalika 6 933 4952 2545 2407 

Banke Rapti Sonari Gaupalika 5 1416 8739 4137 4602 

Banke Rapti Sonari Gaupalika 2 1703 8858 4240 4618 

Dang Lamahi Municipality 4 991 5035 2417 2618 

Dang Lamahi Municipality 6 1023 5014 2370 2644 

Dang Gadhawa Gaunpalika 7 916 4984 2350 2634 

Dang Gadhawa Gaunpalika 4 951 5128 2500 2628 

Dang Gadhawa Gaunpalika 5 1080 5844 2866 2978 

Dang Gadhawa Gaunpalika 2 856 4867 2395 2472 

Dang Gadhawa Gaunpalika 3 863 4565 2236 2329 

 Total  13813 76171 36929 39242 

Source: CBS: National Population and Housing Census, 2011 (updated for new local bodies) 
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2. Caste, Ethnicity and Religion 

60. The castes composition in Raptisonari and Nainapur rural municipalities of Banke district 
are Muslims, Ttharu, Chhetri/Brahmin, Magar, Kurmi and others. According to the local people, 
Muslim are found to be the most populous caste group in the affected rural municipalities. Majority 
of people follow Hindu religion followed by Muslim, Bhudhism and Christian. In the above 
mentioned affected local bodies in Dang, Tharu communities are in majority followed by 
Chhetri/Brahmin, Magar and others. Majority of population follow Hindu religion with some 
Christian and Buddhism. Majority of people speak Nepal and local languages like Tharu and Urdu 
is also common within those communities. 

3. Educational Facilities 

61. According to Census of 2011, the literacy rate of Banke and Dang district is 70% and 62%, 
respectively. Almost all the municipality and rural municipalities have campus level educational 
facilities. Three types of educational institution-primary education lower secondary and higher 
secondary level of educational facilities are also available within the project influence area.  

4. Health Care Services 

62. All the Municipalities of project area have health care facilities. The district Public Health 
Offices are primarily focused on public health and District Hospitals on curative cure. The major 
diseases that prevailed in the districts include intestinal worms, headache (migraine), ARI/lower 
respiratory tract infection, gastritis, presumed non-infectious diarrhoea (persistent), upper 
respiratory tract infection, amoebic dysentery, tonsillitis, pneumonia and scabies. Movement of 
WASH is going in the area as a preventive approach for many water, sanitation and hygiene 
related dieses. 

5. Drinking Water 

63. Tube-well and tap/piped water is the main source of drinking water. About 70% of the 
people living in the plain area along the river has tube-well and the side area is facilitated by the 
tap water system. Spout uncovered well/kuwa and covered well/kuwa are also used as sources 
of water in foothills of Chure areas. Over the years there is the competition amongst the local 
bodies to declare their local bodies as open defection free area, and because of this initiative, 
almost all the houses in the area have some sort of toilet facilities. 

6. Availability of Human Resources 

64. People with skill in construction activities are very few but they can be trained organizing 
short term courses like in gabion wire netting. As area is vulnerable for floods and river training 
works are ongoing in the area, many people have gained skills in such fields. Many women have 
also gained skills in stone crushing activities. 

7. Historical, Cultural and Aesthetic Sites and Value 

65. People of the project area celebrate more than two dozen of festivals. Main festivals are 
Dashain, Tihar, Maghi, Gaura, Holi, Teej, Aitbari, Shreepanchami, Shree Krishna Janma Astami 
(God Krishna’s Birthday), Shivaratri (God Shiva’s Birthday (Festival of Rana Tharu Caste), 
Dhuriya Pooja, Bhutuwa Pooja, Ran Putla (Brahmin Kshetri), Annantya, Bhuwa (Demonstrating 
Fighting Skills in War), Pouse 15 Dashi Ram Nawami etc. There are a lot of religious, mythological 
and historical places in this area. The important local religious places are Sarawoti Mandir 
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(Gadawa Rural Municipality), Mahadev Mandir, Shiva Mandir (Narainapur Rural Municipality) and 
Durga Bhawani Mandir (Rapti Sonari Rural Municipality).  

8. Communication Facilities 

66. The people of the project districts have access with communication facilities mainly 
through mobile telephone services provided by both government and private sector. In the project 
districts, people have access with local and national FM Radio networks and local newspaper 
facilities.  

9. Public Institutions 

67. Community based organization such as NGOs, and some community run saving and 
credit groups, farmer’s groups, community forestry user group, and cooperatives plays a key role 
in delivering livelihood enhancement services in the rural area. Membership of these community-
based organizations highlights the access of household to such services. Significant numbers of 
NGOs are registered and working for the social, environmental and other activities resulting in 
enhancing public awareness in these fields. 

10. Transportation 

68. The project sites are accessible through roads linked with the East-West Highway from 
Lamahi area. All the proposed sites are well linked with roads, the majority of them 
earthen/gravelled and few blacktopped. Although all the municipalities and rural municipalities are 
connected with roads, it is difficult to reach rural areas during rainy season. 
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V. ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES 
 

A. Anticipated Beneficial Impacts 
 

69. The likely beneficial impacts from the construction and operation of the river embankments 
and FFEWS and the proposed measures to maximize them are presented in the following 
paragraphs: 

1. Socio-Economic Benefits 

70. Implementation of the sub-project will result in significant reduction in the loss of human 
life, damages to houses, loss of agricultural lands and products, loss of livestock, and damages 
to public facilities. It aims for the protection of riverbank from erosion and thus preventing the loss 
of land due to riverbank erosion is averted and villages and farmlands will be protected. It will also 
help to convert the barren land into the arable lands. It will help to make the area attractive for 
investments and increasing economic activities in the area and creating income generating 
opportunities as well as stabilizing the livelihoods. This will further add to community development 
programs under the Peoples Embankment Program initiated in the area by the ministry. The sub-
project will result in protecting 808 ha of land directly benefiting 2,869 people or 639 households 
in a 1 in 50 years return period. 

71. The FFEWS, flood shelters, and CBDRM activities are expected to have beneficial 
impacts of saving lives and properties from water-induced natural disasters. The strengthening of 
integrated disaster risk management approaches and mainstreaming of CBDRM within the project 
area will improve the flood risk management capacity of both the institutions involved and the 
affected communities. 

2. Employment and income generation opportunity  

72. Impact. The construction work will require a large number of skilled, semi-skilled and 
unskilled workers. Employment generation for the local people will minimize seasonal migration 
to other parts of the country or in India in search of job. Money due to employment will be injected 
in the local economy during the construction. The amount that is earned in wages will directly 
enhance the operation of various economic activities in the villages. This impact will be direct, of 
high significance, regional but short-term in nature. 

73. Benefit Maximization Measure. Maximize work opportunity to the local people. 

3. Increased Business Opportunities 

74. Impact. The project requires certain quantities of different type of construction materials 
such as cement, sand, aggregate, boulders, wood, steel reinforcement, electrical fittings, sanitary 
fittings, paints etc. These materials shall be brought from the local or regional markets. The worker 
shall also buy their daily consumable goods from the local grocery and may take meal and snacks. 
Thus, the local businessman and suppliers shall be benefited from implementation of the project. 
The magnitude of the impact shall be medium, local, short term and of high significance. 

75. Benefit Maximization Measure. The benefit maximization measure shall be 
(i) recommend the contractor to employ local people by giving emphasis on women and 
vulnerable groups; (ii) ensure equal wages to male and female; (iii) promote use of local products 
and facilities, particularly consumables items. 
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4. Skills Enhancement  

76. Impact. Employment in the construction work is likely to enhance skills of the workers, 
and large number of local semi-skilled and unskilled workers will get practical hands-on training. 
This will enhance their technical skills in various areas of construction industry which could get 
them good job in future. They will also be trained for future repair and maintenance of the 
embankments and shelters. This impact is indirect, of high significance, regional and long-term in 
nature. 

77. Benefit augmentation measures. The benefit augmentation measures will be (i) workers 
will be encouraged to develop skill while working with international contractors through hands-on-
training; (ii) the executing agency may organize certified skill development training for workers, 
increasing opportunity to get employment in semi or skilled job earning higher wage in future; 
(iii) Project may prepare manual in Nepali with illustrative steps on construction procedure of 
embankments, bioengineering, filling boulders in gabion boxes and quality control. 

5. Appreciation of Land Value 

78. The land value will increase significantly after permanent protection from flood. The impact 
is indirect, medium, local and long term in nature. 

79. Benefit augmentation measures. Encourage local government in planned development. 

B. Anticipated Adverse Environmental Impacts 
 

1. Preconstruction Phase impacts and mitigation measures  

80. Impact. Minor land acquisition in the sub-project throughout construction is anticipated. 
Embankment construction is estimated to take up to two years working mainly in the dry seasons, 
based on using mainly manual labour. At a minimum, temporary land use will be required for 
storing construction materials and equipment during the construction period. At a maximum, 
permanent land acquisition will be for a swath of land that runs parallel to the riverbanks. This 
swath of land will be the width of the embankment times the total length of the subproject 
embankments (12,530 m, total from 6 structure locations). Using an indicative width of 17 m and 
the length of 12.53 km, the maximum permanent land loss will be 21.3 hectares. Within the 
maximum loss scenario, there can be very less land that is owned by the state or majority of land 
that is owned by private land owners but leaved unused to act as a buffer to protect against 
erosion and loss of crops such that the direct impacts related to the 21.3 ha will have effect on 
affected people. It is a long-term, local and medium magnitude impact. 

81. Mitigation Measures. Department of Water Resources and Irrigation is promoting 
Peoples Embankment Program (PEP) to rehabilitate the degraded land near riverbanks as well 
as protect the land from flooding and erosion in the future. As per this, people provide voluntarily 
their land for constructing the flood protection structures like embankments and revetments. 
During the consultation meeting (organized by PEP Dang Field Office in affected ward numbers 
on 24, 25 and 30 December 2018) with local affected people in the presence with local bodies 
representatives, people expressed happiness about the project and made recommendations 
While implementing the project, a negotiated approach will be followed for voluntary donation of 
land or determining the compensation between the Department, other Local Bodies and affected 
families. 
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2. Construction Phase Impacts and Mitigation Measures  

a. Physical Environment 

i. Impact on Water Quality 

82. Impact. There will be construction activities and movement and operation of heavy 
construction machineries in the water bodies resulting in high turbidity of river quality. High 
turbidity significantly affects the microbiological quality of drinking water. Risk of leakage of 
petroleum products into water bodies can contaminate the river water. Also, during the 
construction period along the riverbanks, increased turbidity in the streams as well as 
contamination with toxic substances due to leakage from poorly maintained machineries and 
equipment may occur. Poor storage of petroleum and chemicals during construction can lead to 
ground water contamination which is the main source of drinking water in the area. River water is 
also used for livestock, children often swim in such rivers, and local people also use the water for 
washing. Contamination of water will have adverse impacts on people and livestock using the 
water. It is short-term, local and low magnitude impact. 

83. Mitigation Measures. While constructing the flood protection structures along the 
riverbanks, use coffer dams to ensure that no construction activity takes place on water bodies. 
Schedule the construction activities during the months when the flow in the river is low. Use 
sedimentation fence or coffer dam to prevent sediments reaching river. Ensure that all the 
equipment are properly maintained and no leakage of chemicals and petroleum products in the 
water bodies. Provide temporary and pre-fabricated mobile toilet to workers at work sites and 
proper toilet with septic tank at contractor’s and labor camp to avoid polluting the surface and 
groundwater. Test water quality of river at work sites prior to construction and bi-annually during 
construction, and as instructed by the Engineer. 

ii. Impact on Air Quality 

84. Impact. Construction activities and movement of heavy equipment and trucks in the 
unpaved rural roads will generate significant amount of dust/ particulate emissions in the roadside 
for short duration of time. Dusts/particulate emissions will also result in the construction site. 
Further, the winds on site could lead to dust/particulate emissions if the construction materials 
and spoils are not properly stored and contained. High concentration of particulates will directly 
impact the health of the people living nearby to the dusty roads and construction sites causing 
respiratory diseases, eye irritation, and throat irritation. High level of particulates/dust will corrode 
metals and masonry, soil structures and motor vehicles; incurs huge cost for cleaning of clothes, 
windows, floors, repainting, etc.; creates pressure on other resources like water and soaps for 
cleaning; and dusts the leaf surfaces of crops, trees and shrubs, which may injure or inhibit the 
growth of these valuable plants. Heavy equipment and trucks and vehicles will also emit some 
toxic gaseous pollutants like CO (carbon monoxide), oxides of nitrogen, oxides of sulphur, and 
very fine particles like PM2.5 of great health concern. As Rapti riverbed will be the main source 
for raw materials, the movement of trucks will be limited in the area. However, with materials 
needed for structures along West Rapti riverbed, movement of trucks in the cities will add dust 
and smokes in urban areas also. Slight increase in the sources of particulates will add air pollution 
problem during the construction period of nearly 14 months in two years (dry period only). It is 
short-term, localized and low magnitude impact. 

85. Mitigation Measures. Following are the mitigation measures recommended for the 
prevention and control of Particulate Pollution during the construction phase of the project: 
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(i) Test air quality prior to construction, and bi-annually during construction near 
sensitive receptors and as instructed by the Engineer; 

(ii) Use of Water Sprays - Regularly spray the water on the construction site and also 
on dusty village roads to minimize the impact on workforce and local communities 
living in the area; 

(iii) Limit the truck and other vehicle speed below 20 km/hour to minimize the 
resuspension of dust in the unpaved road. Speed bumps are commonly used to 
ensure speed reduction; 

(iv) Care will be taken to keep all material storages (spoil, aggregates, sands, etc) 
adequately covered and contained to prevent the emission of dusts due to winds 
on site. Also, loose materials or other construction materials transported to 
construction sites will be sprayed with water or covered properly; and 

(v) Ensure that the heavy machineries and construction equipment comply with the 
national standard and fully maintained as per the manufacturer’s specifications.  

 
86. Stone crushers who supply the material, must comply with the guideline for dust emission 
control.  

iii. Impact on Noise Quality 

87. Impact. The main noise generating activities during the construction phase is movement 
of trucks and heavy equipment, and operation of heavy machineries and construction activities. 
Nepal has set the national ambient noise quality standard for these activities and the noise level 
will be much higher than the current background level and will go above the prescribed national 
standards for the daytime. If the heavy machineries and trucks move during the night time, it’s 
impact will be much higher. It is a short term localized and low magnitude impact.  

88. Mitigation Measures. Ensure that all equipment and vehicles are maintained as per the 
manufacture’s requirement and fitted with mufflers. Make mandatory to use the earmuffs to 
workers working in high decibel equipment and nearby. Make aware the drivers that they do not 
use pressure horn. Do not schedule the works during the night time that generates noise and 
disturb the people living in the area. Mark the sensitive areas (like school, health post, etc.) as no 
horn areas. Schedule of operation of heavy machineries near sensitive receptors will be planned 
in consultation with the affected party. Measure noise level at work sites prior to construction and 
bi-annually near sensitive receptors, and as instructed by the Engineer. 

iv. Impact due to Waste Generation and Stockpiling of Construction Material 

89. Impact. During the construction period, waste is generated in the 
administration/residential buildings and labour camps if needed, in the form of food leftovers, 
vegetable peels, plastic, house sweepings, clothes, ash, waste paper, cardboard, plastic, used 
batteries, bulbs, tube lights etc., and which are classified as domestic waste. Most portion of this 
type of wastes if followed the proper segregation and good management practices can be 
reused/recycled and small portion only need for disposal. Also, defecation in construction sites 
can pollute the water bodies and make the air polluted with bad smells. The impact can be adverse 
in case of haphazard dumping in the public area and riverbanks. Otherwise it can easily be 
mitigated with simply following the good management practices. It is sight-specific, short-term and 
low magnitude impact. 

90. Mitigation Measures. Following mitigation measures will be adopted (i) Haphazard 
disposal of construction materials will be strictly prohibited; (ii) Reuse the spoil and other 
materials. Maintain proper material storage system and ensure to control littering of construction 
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materials outside the designated places; (iii) Stockpiling site of construction materials will be 
designated at demarcated place; (iv) Provide solid waste container inside the construction site; 
(v) Ensure that the labour camps have proper facilities for waste segregation and even for 
composting of the biodegradable waste (vi) Give health, hygiene and sanitation training to 
workers; (vii) provide temporary prefabricated mobile toilets in the construction sites; 
(viii) Separate provision for collection and disposal of hazardous waste, if any, as prescribed by 
government rule and regulations.  

v. Emission of Green House Gases 

91. Impact. During the construction period, use of heavy construction equipment and 
transport of construction materials at the site, fuelwood and LPG used in the construction camps, 
and vehicles used for project services are the source that will emit greenhouse gases. It is 
estimated that around 366,000 litres of diesel will be used by machineries and vehicles resulting 
in the emission of 887 tons of Carbon Dioxide, a GHG, during the construction period. the impact 
will be negligible in reference to national and global emissions.  

92. Mitigation Measures. The mitigation measures recommended in the impact on air 
pollution regarding the heavy construction equipment and transport vehicles, like maintenance as 
per the manufacturers’ specification, will reduce the volume of burning of fuel quantity as well as 
GHG emissions. Vegetation along the embankments (towards the agriculture and other land) can 
add to the protection as well as offset the GHG emissions due to burning of fuelwood and other 
fuel. 

vi. Closure of Construction Camps 

93. Impact. The contractor is required to properly remove all temporary structures built for 
operation of construction and workers camps. While doing so, the land will be brought back to 
original state. The impact is predicted to be direct, of low significance, confined to construction 
area, and long-term. 

94. Mitigation Measures.  (i) Contractor will prepare site restoration plans for approval by the 
Engineer. The plan will be implemented by the contractor prior to demobilization; (ii) On 
completion of the works, all temporary structures will be cleared away, all rubbish burnt, excreta 
or other disposal pits or trenches filled in and effectively sealed off and the site left clean and tidy, 
at the contractor’s expense, to the entire satisfaction of the Engineer; (iii) Residual topsoil will be 
distributed on spoil disposal area, barren areas as identified by the Engineer in a layer of thickness 
of 75mm – 150mm with proper turf and vegetation. 

vii. Quarry Operation  

95. In the event the Contractor will operate a quarry to meet the requirements of the 
construction works, the required permits from concerned government agency will be obtained 
prior to start of operation. The Contractor will assure PMU/PIU that the quarry to be used is 
maintained in a stable condition, appropriately and adequately landscaped, and when taken from 
the river, it will not affect the river flow or damage the riverbanks.  The warehouse for construction 
materials, if needed will be temporarily and properly enclosed with designated security personnel 
to prevent entry of unauthorized persons. The quarry will be properly closed, landscaped and 
vegetated with drainage facility. The trench excavated in the rivers for material extraction shall be 
controlled, of dimension and location as approved by Engineer. All measures to avoid river 
sedimentation shall be adopted by using coffer dam. 
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b. Biological Environment 

i. Impact on Vegetation 

96. Impact. There is vegetation along the riverbanks in some stretches either privately grown 
or community grown. As the vegetation along the banks are protecting the land erosions, the 
prioritized locations for embankments and revetments are not included in such areas. Because of 
this, the project will have no or minimal impact on the vegetation and biodiversity in the area. 
Project will have no impact on the protected areas and buffer zones as project activities will not 
be within the areas. Some of the protected species or endangered/threatened species generally 
roam around the surrounding of the project area, but project activities will not disturb any habitat 
or movement corridors of such species in the area and because of this there will be no impact on 
any protected species or other biodiversity. It is identified as negligible impact in the subproject. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure V-1: Vegetation along the Riverbanks 
 

97. Mitigation measures. Bioengineering is an important scope of the subproject. Hence, the 
project will be establishing a nursery or making arrangement with private nursery to supply 
different vegetations and plants required for bioengineering of the embankments. Hence, the 
implementing agency will make arrangement with the nursery to produce saplings of various tree 
species (fruit, fodder, timber or aesthetic) identified in consultation with local community and 
district forest office. The saplings shall be used as compensatory plantation at a ratio of 1:1 for 
cutting of any private trees. In addition, the community will be encouraged to scale-up plantation 
for greenery as well as protection from soil erosion. The workers will be instructed not to harm, 
disturb or kill any wildlife, birds and do fishing in waterbodies. A record of wildlife sighting shall be 
kept. Any purchase of wildlife parts or cutting of trees and use of fuelwood for cooking and heating 
will be strictly restricted. 
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Table V-1: Government Restrictions on the Harvest and Sale of Plant and Tree Species 

Government restrictions Medicinal and aromatic plants and tree species 

Banned for collection, use, sale, distribution, 

transportation, and export 

Kutki (Picrorhiza scrophulariiflora), Okhar bark (Juglans 

regia), and Panch Oule (Dactylorhiza hatagirea)  

Banned for export outside the country without 

processing 

Jatamansi (Nardstachys grandiflora), Jhyau (Lichean 

spp.), Loth salla (Taxus spp.), Sarpagandha (Rauwolfia 

serpentine), Shilajeet (Rock exudat), Sugandhawala 

(Valeriana wallichii), Talispatra (Abies spectabilis), and 

Yarsagumba (Cordyceps sinensis)  

Banned for felling, transportation, or export for 

business purpose (tree species) 

Chanp (Michelia champaka m. kisopa), Bijayasal 

(Pterocarpus marsupium), Khayar (Acacia catechu), 

Okhar (Juglans regia) in National Forests only, Sal 

(Shorea robusta), Satisal (Dalbergia latifolia), and Simal 

(Bombax ceiba) 

Source: Government of Nepal, Ministry of Forest and Soil Conservation. 2001. Nepal Rajpatra. 51 (36). Kathmandu. 

 
ii. Impacts on Wildlife 

98. Impact. Project will have no impact on the protected areas and buffer zones as project 
activities will outside of such areas. Some of the common and protected wildlife or 
endangered/threatened species may pass from surrounding subproject area. However, project 
activities will not disturb any habitat or movement corridors of such species in the area. Because 
of this there will be no impact on protected species or wildlife. It is identified as negligible impact 
in the subproject. 

99. Mitigation measures. The workers will be instructed not to harm, disturb or kill any 
wildlife, birds and do not resort to fishing, particularly using destructive methods in the river. A 
record of wildlife sighting shall be kept. Any purchase of wildlife parts for eating or as a souvenir 
will be restricted. 

iii. Impact on Aquatic Life 

100. Impact. West Rapti River has some fish species and during the construction period with 
influx of people from outside, there is the possibility of illegal fishing like use of electric wires, use 
of gelatine with detonator, which can result in loss of small fishes as well. High turbidity water 
during construction at water bodies may also have impact on reduced oxygen and aquatic 
resources supportive to fishes for a short time. It is local, short-term and low magnitude impact. 

101. Mitigation Measures. In order to prevent the illegal fishing in the river bodies, all the 
persons employed during the construction phase must be made aware that the use of destructive 
fishing is illegal and can invite legal action. Further use of coffer dams to avoid works in river will 
reduce the problem of turbidity that may impact fish. 

iv. Impacts on Occupational Health and Safety of Workers and Community 

102. Impact. During the construction, workforce will be exposed to high level of particulate or 
dust particles and noise pollution, risk of injury from operation of heavy equipment, chances of 
accidents, poor quality drinking water, and inadequate facilities are the main concerns for the 
occupational health and safety of workforces. Dusts and noise generated will also directly impact 
the health of people living in the surroundings of the project construction sites. It will also risk the 
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people from accidents due to resuspension of dusts in the road resulting in poor visibility. It is 
local, short-term and low magnitude impact. 

103. Mitigation Measures. Compliance to mitigation measures on air and noise quality as well 
as proper traffic management in the area will minimize the impacts on community health and 
safety as well as occupational health and safety. Further, ensure strict measures to prevent fires 
particularly in areas of storage of petroleum products and chemicals. OHS related guidelines of 
Ministry of Labor need to be complied with for the safety and health of workers and communities. 
In addition to these, follow the IFC Guideline on Environment, Health and Safety for the best 
practices in construction activities. The labor camps will be of modular structure or proper canvass 
tents on impervious floor, as approved by Engineer. No camps made of CGI sheet will be 
accepted unless it is colored new sheets fixed on iron frame. The camp area will be fenced, and 
rooms have proper window for ventilation, fan, lighting, and separate kitchen and toilets 
constructed using similar material. The camp area will be paved with removable concrete blocks 
or bricks, and have drinking water supply, drainage and solid waste management system. 
Mosquito net, routine anti-bacterial spraying in the area and area will be kept clean without water 
pools for vector proliferation. 

104. The Contractor will be required to implement the following measures to prevent 
occupational and community health and safety risks: 

(i) Occupational health and safety risks 

• Routine health check-up of workers before recruitment and every month; 

• Provide workers with appropriate safety gear such as hard hats, safety belts, 
and earmuffs/plugs, etc., and orient workers on safe building construction 
practices and other issues on safety;  

• Mandatory wearing of safety gears and the statutory age requirements for 
employment as provided for the Labour Act 2017, and Child Labour Prohibition 
and Regulation Act 2001 will be strictly enforced;  

• Provide sanitary facilities and safe drinking water to workers; 

• Appropriate scaffoldings, clear and visible warning signs and lighting will be 
installed; 

• Establish a medical bay at contractor’s camp with sick bed and required 
medicine served a full time assistant health worker; 

• First aid kits will be made available at the construction sites including fire-
fighting equipment will be provided onsite; and 

• Prior to start of work daily, toolbox meetings that last for a few minutes, will be 
held to remind workers on the importance of compliance to safety rules and 
procedures. 

 
(ii) Community safety risks 

• Conduct awareness on safety to nearby settlements before the start of 
construction works,  

• Inform the PIU and/or PMU and nearby settlements (if needed) on the schedule 
of construction activities that may pose risks to public safety; 

• Install proper fencing and enclosure (at least 2 m-high) at the construction site 
to prevent unauthorized access; 

• Assign and/or post security personnel at the construction site to discourage 
theft and unauthorized access; 
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• Provide clear and visible warning and danger signs at and around the 
construction site; and 

• Provide temporary crosswalks (if needed) and assign worker to direct traffic 
and pedestrians accommodating pregnant women, elderly, children, and 
persons with disability. 

 
c. Handling of Construction Material and Safety of Workers 

105. Impact. Handling of construction materials, particularly chemicals will always possess risk 
to the workers handling them. Any leakage or spillage may enter soil and water body, thus 
contaminating water and damaging productivity of soil. The impact on water quality is predicted 
to be direct, of low significance, confined to construction area, and short-term. 

106. Mitigation Measures. (i) All workers employed on mixing cement, concrete etc., will be 
provided with protective footwear and protective goggles. Workers, who are engaged in welding 
works, would be provided with welder’s protective eye-shields; (ii) Workers engaged in stone 
breaking activities will be provided with protective goggles and clothing and will be seated at 
sufficiently safe intervals; (iii) The use of any toxic chemical will be strictly in accordance with the 
manufacturer’s instructions; (iv) A register of all toxic chemicals delivered to the site will be kept 
and maintained up to date by the Contractor. The register will include the trade name, physical 
properties and characteristics, chemical ingredients, health and safety hazard information, safe 
handling and storage procedures, and emergency procedures for the product. 

d. Damage to Community Property and Crops and Mitigation  

107. Impact. Movement of heavy equipment and trucks in the village roads, construction of 
coffer dam, deposition of construction material or establishing camps might damage the land and 
crops. 

108. Mitigation Measures. The contractor will be responsible to compensate losses to the 
concerned landowner and keep the roads in a good condition. There will be a special clause in 
the bid document for making contractor responsible for compensating such damages upon 
signing written agreement with the landowner. A copy of the agreement will be submitted to 
employer before starting work in or use the area. A grievance redress mechanism (GRM) will be 
established and all stakeholders shall be made aware of it. It is a site-specific, short-term low 
magnitude impact. 

e. Socially Undesirable Activities  

109. Impact. The workers may use alcohol and other forms of intoxication, gambling, quarrel 
with locals, disrespect local culture and religion, and may promote socially undesirable activities 
in and around the project area. The impact is predicted to be direct, of medium significance, local, 
and short-term. 

110. Mitigation Measures. (i) Restrict movement of workers out of camp after certain hours in 
the night; (ii) restrict use of alcohol and gambling in the camp; (iii) supply water supply, daily 
consumable items, communication facility in the camp so as not to create additional pressure on 
the local services; (iv) orient workers to show respect to local tradition and culture; (v) prepare a 
code of conduct for all project staff, orient them and monitor that these are effectively followed by 
all; (vi) assign a public relation officer by the project to keep close and regular consultation and 
coordination with local communities; (vii) regular follow up and monitoring on workers behaviour 
and take appropriate measure on rule violators. 
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f. Employment and Business Opportunities 

111. Impact. As the technology selected is based on the available local materials and the local 
people can be trained for semi-skilled jobs like wire netting, stone filling, construction of 
embankments, revetments, it will create some job opportunities for local people during the 
construction period. It can also create some business opportunities to local transport service 
providers.  

112. Mitigation measures. Contractor will give preference to recruit local workers in the 
subproject work. This will give them skill development training by doing the work, and also inject 
economy through earnings from the work.  

g. Child Labor and Gender Equality 

113. Impact. Gender discrimination may occur as the contractor may not be sensitive towards 
gender equity. For sake of low wage, contractors may use women and sometimes child as labor. 
Construction area may not be gender friendly with required facilities. The impact is predicted to 
be direct, of high significance, local, and short-term. 

114. Mitigation Measures. The Project will ensure to (i) provide equal wage to male and 
female for similar nature of work; (ii) restrict use of child below 16 years of age in labor work (or 
as per government and ILO standard); (iii) provide female friendly construction environment with 
separate cabins and toilet for women in the camp, and if possible, child care facility for women 
with young babies. Prepare suitable work categorization for women. 

h. Infection of STDs and Other Communicable Diseases 

115. Impact. Workers with increased income may get indulged in unsocial activities such as 
prostitution and unsafe sex, which may not be socially acceptable and harmful to local people and 
vice versa. Such undesirable activities may lead to possibilities of transmission of infectious 
diseases like STDs and HIV/AIDS. The impact is predicted to be indirect, of high significance, 
local, and long-term. 

116. Mitigation Measures. (i) restrict alcohol, gambling and socially undesirable activities by 
workers living in labor camps, and instruct them not to indulge in such activities if they are living 
outside of labor camp; (ii) arrange awareness program to the workers and local communities on 
HIV/AIDS and STDs; (iii) erect posters on safety practices to prevent from STDs; (iv) distribute 
free contraceptives to workers as a part of educating them. 

3. Operation Phase Impacts 

a. Disturbances to Natural Drainage System  

117. Impact. While constructing the embankments and also the revetments, there is the 
possibility that the natural drainage system will be blocked which can even result in the damage 
to the structures. It can also block livestock to go to river for drinking water. It is site-specific, short-
term and low magnitude impact 

118. Mitigation Measures. Making of the Discharge Sluice including valve or gates can 
mitigate this problem. Also include outlets provision to provide water for livestock. Flood shelters 
will have good drainage arrangement to quickly drain flood water and household discharge from 
the people taking shelter. 
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b. Impact of Climate Change 

119. The above-mentioned projected change in the temperature and the precipitation in Nepal 
that will have impacts in the country as well as in the sub-project area are: 

(i) Floods and landslides are triggered by rapid snow and ice melt in the mountains 
as well as extreme, torrential rainfall episodes in the foothills during the monsoon 
season (June–September). Available research suggests that a significant increase 
in heavy rainfall events in future will result in an increased flood risk to society, 
physical infrastructure, and water quality. Increases in the frequency and severity 
of floods and droughts are projected to have an adverse effect on sustainable 
development.  

(ii) When monsoon rainfalls fall below normal, the following months of drier conditions 
will reduce rice cultivation in the project area. 

(iii) Floods and droughts have the potential to reduce yields or destroy crops 
altogether. In some cases, these impacts are immediate, but they can also wreak 
havoc on the longer term by increasing topsoil erosion. This, in turn, aggravates 
issues of food security, including malnutrition, which increases people’s 
vulnerability. 

(iv) According to the UN’s 2007 Common Country Assessment for Nepal, epidemics 
such as cholera and diarrhea (diseases manifested from poor water quality) take 
the largest human toll in Nepal every year. These are compounded by a lack of 
health facilities and medicine, widespread poverty, and a common lack of hygiene 
awareness. 

(v) A warming climate will generally enhance the hydrological cycle resulting in higher 
rates of evaporation and a greater proportion of liquid precipitation (more rain and 
less snow). The potential changes in precipitation (amount and seasonality) will 
affect soil moisture, groundwater reserves, and the frequency of flood and drought 
episodes.  
 

4. Climate Change Adaption and Mitigation Measures 

120. Nepal, as a least developed country party to UNFCCC had prepared the NAPA (National 
Adaptation Plan of Action) in 2010 and is currently in the process of preparing the latest National 
Adaptation Plan (NAP) through nationally driven consultation process. Nepal, in its Nationally 
Determined Contribution (NDC) submitted to UNFCCC during the Paris Convention of UNFCCC, 
has provided maximum priority for Adaptation measures and expects financial supports for the 
implementation of NAP through GCF (Green Climate Fund).   

121. Nepal has started well in developing the LAPA (Local Adaptation Plan of Action) and many 
districts are participating in this program. Sarlahi district also need to develop their own LAPA and 
be part of the national efforts in addressing the impacts of climate change. This priority flood 
protection structures planned in this sub-project consider the floods in 1 in every 50 years plus 
climate change scenario of RCP4.5. This sub-component will also establish the Early Warning 
System in the basin and will help communities to prepare for adaptation to the impact of climate 
change through trainings as part of the Community Based Disaster Risk Management activities 
of the sub-project. 

122. The planned works are only the prioritized works within the allocated budget. 
Communities, local governments and the district offices of DWRI wants more protection activities 
along the banks of both the river, therefore it is recommended to explore funding from GCF and 
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other climate related funds for having more flood protection structures in the basin with people’s 
participation. 

5. The Coronavirus Disease (COVID-19) Situation in the Project Area and 
Recommended Measures 

123. The COVID-19 infection rate in Nepal is rapidly increasing. As of 4 June 2020, a total of 
2,634 people were found to be infected, 290 have recovered, 10 died, and 2,334 are in isolation. 
As a precautionary measure to COVID-19, the Government of Nepal enforced lockdown starting 
from 24 March 2020. All Terai districts along the Indian border are sealed and movement across 
the country and within districts has been prohibited. There are 9 districts in Terai region where 
the activities under Priority River Basins Flood Risks Management Project (PRBFRMP) is planned 
to be implemented. Following is a brief on the status of COVID-19 in the concerned districts. 

a. West Rapti Basin Sub-Project, Dang and Banke Districts 

 

124. There were 73 people infected in Dang district and 255 people infected in Banke district. 
Of the 73 people infected in Dang district, 9 have recovered and 64 are under treatment in 
isolation. For Banke district, of the 255 people infected, 47 have recovered, 1 died, and 207 are 
under treatment in isolation. The Banke district borders with Uttar Pradesh state of India. 

125. On 2 April 2020, the Government issued specific circulars and guidelines about resuming 
work in on-going contracts and starting work in new projects following the prescribed protocol. 
Taking into account the prevailing pandemic situation and the guidance issued by Government of 
Nepal, the contractor will prepare Site-specific EMP (SEMP) that includes the occupational health 
and safety (OHS) plan and a Standard Operational Procedure (SOP) to manage COVID-19 
risks. The SEMP and OHS Plan will comply with the EMP measures and the government 
instruction/ guidelines for implementing construction work during the pandemic. The SOP will also 
follow the guidance issued by agencies like WHO, ILO and IFC. The executing agency will guide 
the contractor in preparing site-specific EMP and OHS plans with SOP giving a priority to the 
measures for responding to the COVID-19 risks during construction. The proposed plan will be 
costed, and a robust monitoring and reporting mechanism will be detailed out to ensure full 
compliance with the plan. 

126. The OHS plan and SOP, as a minimum, may look at the aspects of (i) record keeping and 
health screening of workers, and the note all required details for contact tracing in case needed, 
(ii) disinfecting/cleaning offices, yards, stores and labor camps, (iii) daily temperature checks and 
other health checks of staff and workers on site, (iv) social distancing measures in work areas 
and labor camps, (v) mandatory use of personal protective equipment including facemasks and 
gloves, (vi) provision of handwashing stations with soap and supply hand sanitizer at camps, 
kitchen, dining and work areas, (vii) keep a medical bay serviced by a fulltime assistant health 
worker oriented by an expert on communicable disease, (viii) information and education campaign 
for workers (and as required communities); and (ix) procedures to be adopted in the event any 
worker has COVID-19 symptoms. The EA will nominate a senior government officer in the project 
management office as a Nodal Officer to facilitate full compliance with the SEMP with OHS plan 
and SOP in overall project, a nodal staff in field office to monitor subproject level SEMP with OHS 
and SOP, and contractors will designate OHS supervisor and safety stewards for each contract 
package. The local communities will be regularly informed about the workplan and precautions 
the project has taken to mitigate the health and safety risks. 
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127. The proposed SEMP with OHS plan and SOP will be a dynamic document and will be 
updated as and when new government circular and guidelines are issued, and the best practices 
are advised time to time by the authorized agencies like WHO, ILO, IFC, World Bank and ADB. 
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VI. ANALYSIS OF ALTERNATIVES  

128. The Sub-Project alternatives including the alternatives for “No Project” option and 
alternatives to project location, technology, and alternative to project scheduling are briefly 
discussed here. 

A. No Project Alternative 

129. Nepal is considered one of the most disaster-prone countries in the world. Alongside other 
natural hazards, such as earthquakes and landslides, flooding poses a recurrent risk to large 
sections of the population. Flooding has a particular impact on communities residing in the Terai 
region. The floods in the Terai region damage farmland and crops and kill livestock, which is of 
critical importance to affecting lives, livelihoods and property of poor communities as well as 
important infrastructure such as embankments, roads, communication infrastructure and power 
supply, and all significantly impacting the development of the region. With the Terai region being 
the granary of Nepal, the floods not only negatively impact on the Terai region but the country as 
a whole. Flood risks are likely to increase in the Terai region as a result of high population growth, 
increase in urban and infrastructure development as well as due to the impact of climate change 
in general and changing rainfall patterns in particular.  

130. Local bodies and communities living along the riverbanks and within the basin catchment 
area, are very happy that West Rapti basin has been selected as one of the priority projects in 
the Flood Risk Management in the River Basins of Nepal. After the completion of the project, it 
will significantly reduce the risk of damage to human life and properties from floods, make the 
area attractive for investments, and remove the fear from the mind of people during rainy days. It 
is estimated that 808 ha of area in the basin will be protected after the project implementation. 
This project also has the component on Flood Forecasting and Early Warning System which will 
strengthen the capacity in flood forecasting and warning people beforehand. To train the local 
officers and people, CBDRM will be implemented in 20 communities, including the construction 
of 11 flood shelters. This Sub-Project has huge benefits as compared to the damage to the 
environment which is very minimal.  

B. Locational Alternatives  

131. The Ministry of Energy, Water Resources and Irrigation (MEWRI) is implementing the 
‘Priority River Basins Flood Risk Management Project’ in the Southern Nepal Terai region to 
minimize the loss of life and damages to properties and agricultural lands and crops. The project 
is the continuation of the pre-feasibility study: Package 3: Flood Hazard Mapping and Risk 
Management Project (FHRMP). During the pre-feasibility study of the 102 flood prone rivers that 
flow into the Terai region, 25 river basins were studied.  

132. Due to limited budget, flood protection works are prioritized within the basin based on the 
flood hazard map developed considering 1 in 50 years return period including climate change 
scenario based on RCP4.5. Prioritizing of subproject work area was done in close cooperation 
with the WRPPF and DWIDM field office. As per the DWIDM policy of the ranking of priorities 
which is on a) protecting settlements; b) protecting infrastructure; and c) protecting agriculture.  

C. Technology Alternatives 

133. The proposed technologies for the embankments, revetments and spurs are selected 
considering the following aspects: 
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134. Sustainability. It is important that the structures are sustainable and should not fail after 
one flood season. In the selected technologies for embankments, in order to avoid the 
erosion/damage to the crest and/or inner slope, besides protecting the outer slopes, also the crest 
and the inner slopes are considered in the design. Sufficient freeboard is applied to compensate 
possible increasing bed levels due to aggradation and changes in climate change projections. 
Maximum priority is provided to make use of local available materials. One of the advantages of 
gabions is that it is easy to add another layer of gabions on top of the existing structure to comply 
with possible changing hydraulic conditions in the future. Skill required to repair gabion mattress 
and bio-engineering will be easier for the beneficiary community. All these will ensure timely repair 
& maintenance, and sustainability of the constructed structure. 

135. Environmental friendly. The structures must have sufficient resistance and height to 
mitigate the impact of floods but should also become an integrated part of the surrounding 
landscape. Large areas of the West Rapti basin have a rural character. To integrate the structures 
into the landscape, the design has included environmental friendly solutions (bio-engineering). 
An environment-friendly solution is the use of e.g. Vetiver or other grasses into the design. Grass 
such as Vetiver grass is implemented in different countries to protect the embankments (bank 
stabilization) against floods and is also available in the Terai region. The root system of Vetiver 
grass is finely structured and very strong and stabilizing the soil making them resistant against 
the flood waters. These environmental friendly solutions also have the advantage that decreases 
the quantities of required construction materials thus minimizing the environmental impacts in 
getting them as well as reducing the cost of the project. Examples of environmental friendly 
solutions already implemented in the Terai region are shown in Error! Reference source not f
ound..  

136. Low cost solutions. Budgets are limited while many areas in the basin require protection 
against erosion and/or flooding. To minimize the costs, it is important to make use of local 
available materials. Materials such as (reinforced) concrete are more expensive compared to local 
available materials. This also benefits the maintenance works. Within the West Rapti basin, 
construction materials like boulders, stones, sand, etc. and quarries are excavated from the 
riverbed during the dry period, with permission from local governments. Use of local material is 
vital not only for this basin but also in other basins in Terai. It is equally vital in mid hill region 
where flooding is major disaster. Use of vegetative method of slope and riverbank protection is 
also considered cost-effective solution which utilizes local material and skills. 
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Figure 6-1: Example of environmental friendly embankment (bio-engineering) 
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VII. INFORMATION DISCLOSURE, CONSULTATION AND PARTICIPATION  

 Methodology in Information Disclosure, Consultation and Participation 

137. The following methodologies were followed for information disclosure, consultation and 
participation: 

(i) Information on the project activities and intended benefits from the sub-project 
were published into the national newspaper requesting for suggestions and 
comments from stakeholders and communities. As national newspapers are not 
easily available in villages and because of this, the same notice was placed in the 
local bodies offices, schools, and health posts within the project influential area. 
Peoples there were explained about the notices and their views were noted and 
agreed as minute; 

(ii) IEE study team members have visited all the local government offices within the 
project influence area. While consulting elected representatives, women 
representatives from each local body were also consulted. All local governments 
were handed over the letter from Project Director for their active support in the 
project design and implementation. Local governments are requested to provide 
written suggestions as per the regulation of Nepal; 

(iii) IEE study team members held consultation with local communities while going 
along the riverbanks in the proposed priority works area in the basin. All registered 
community organization like community forestry, community disaster risk reduction 
committees were consulted. People with lands along the river were specifically 
briefed about the project activities and likely benefits of the project. As women are 
represented in all community organizations, no separate meeting with women 
conducted. However, the feasibility study carried out the gender assessment as 
well; 

(iv) Peoples Embankment Program (Dang Field Office) invited the project affected 
people and brief them about the outcome of the IEE study and their suggestions 
are included in the minutes; and 

(v) During the project construction phase, booklets about the project activities, likely 
impacts and mitigation measures together with complaints handling mechanisms 
will be developed and distributed in the project area.  

 
 Summary of Comments and Suggestions Received from Local Governments and 

Communities 

1. Comments and Suggestions from Local Communities 

138. During the field survey, while going through the banks of the proposed structural locations, 
people living in the area were consulted. Summary of the comments or suggestions from the 
people are summed up here.  

(i) Local communities shared the difficulties faced during the monsoon season 
because of flooding in the area and expressed happiness about the sub-project 
being planned in their area,  

(ii) All the people recommended to cover all the identified flood sensitive areas for 
long-term sustainability, 

(iii) Over the years, they have gained some experiences in doing the flood protection 
works and would like to be involved during the construction period, 
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(iv) Local people with transport trucks should be given priority in the transport of 
materials of the project, 

(v) Loss of crops and trees due to movement of heavy vehicles and excavation works 
need to be compensated, 

(vi) Will provide full support in the implementation of the project, and  
(vii) Expressed happiness that there will be flood shelters in future in the area as well. 
 

139. The list of people contacted during the IEE study process and photographs of consultation 
are presented in Annex III. 

2. Comments and Suggestions from Local Governments 

140. All the local governments are very happy that the West Rapti basin have been selected 
for the priority projects on flood risk management, and the summery of their written comments 
and verbal recommendations during meeting are presented in the following Table 7.1. The notice 
published in newspaper and the written recommendations is presented in Annex IV. 

Table 7-1: Summery of Recommendations or Comments from Local Bodies 

Local Bodies Written Recommendations  Suggestions during meeting 

Lamahi 
Municipality 
(Ward No. 4 
and 6), Dang 

• Project will not have adverse impact on 
physical, biological, socio-economic 
and cultural environment  

• There is the need of flood protection 
works to save life, land and property 
and recommended for early start. 
 

• Provide preferences to local people in 
employment 

• More area need to be protected 
About 100 to 150 people are available 
in each ward to work 

Gadhawa 
Rural 
Municipality 
No. 1,2,5, and 
7 Dang 

• Project will not have adverse impact on 
physical, biological, socio-economic 
and cultural environment  

• There is the urgent need of flood 
protection works to save life, land and 
property 

 

• Provide preferences to local people in 
employment 

• More area need to be protected 

• About 100 to 150 people are available 
in each ward to work 

Rapti Sonari 
Rural 
Municipality 
Ward No. 1 
and 7, Banke 

• Project will not have any adverse 
impact on physical, biological, 
chemical, social, economic and cultural 
environment instead it will help to 
protect the land erosion and flooding in 
the area with great benefits. 

• Recommends for early implementation. 

• Good coordination with local bodies 
during implementation is required. 

• Preferences for local people in 
employment 

• About 100 people can easily be 
available for work in each ward 

Narainapur 
Rural 
Municipality 
Ward No. 6, 
Banke 

• Project will not have adverse impact on 
physical, biological, socio-economic 
and cultural environment  

• There is the urgent need of flood 
protection works to save life, land and 
property and recommended for early 
start. 

• Good coordination with local bodies 
during implementation is required. 

• Preferences for local people in 
employment 
About 100 people can easily be 
available for work in each ward 
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3. Comments and Suggestions from Stakeholders Meeting 

141. The Peoples Embankment Program (Field Office Dang) organized the stakeholders 
consultation meeting on December 24, 25 and 30, 2018, and 108 people participated in the 
meeting (Attendance and Minute in Annex V) and the summery of comments and suggestions of 
the meeting is summed up in Table 7-2 below. The key issues raised by the villagers of the 
subproject area were related with land acquisition, location for embankment, and some 
environmental issues such as protection of trees, dust nuisance from work, and safety which will 
be addressed through the EMP.  

Table 7-2: Recommendations Made during Public Consultation Meetings 
on West Rapti Basin 

SN. 
Municipalities / 

Rural Municipalities 
Decisions or Recommendations 

Consultation 
Date and 
Presence 

1 Gadawaha Rural 
Municipality  

• No any environmental impact due to the 
construction of Embankment in the proposed 
site of Gadawaha Rural Municipality. 

• Effective if old connected with proposed 
Embankment. 

• Considered the site for the domestic animal for 
the drinking and rearing. 

• Plantation should be done in the upper part of 
Embankment. 

• Proper management of Khahare Khola should 
be done. 

• 24 December 
2018 

 

• 50 People 
Participated 
(annex V) 

2 Lamahi Municipality  • No any environmental impact due to the 
construction of Embankment in the proposed 
site of Lamahi Municipality. 

• Plantation should be done in the upper part of 
Embankment. 

• Proper management of Khahare Khola ahould 
be done. 

• Considered the site for the domestic animal for 
the drinking and rearing. 

 

• 24 December 
2018 

• 22 People 
Participated 
(annex V) 

3 Rapti Sonar Rural 
Municipality  

• No any environmental impact due to the 
construction of Embankment in the proposed 
site of Rapti Sonar Rural Municipality. 

• 25 December 
2018 

• 18 People 
Participated 
(annex V) 

4 Nainpura Rural 
Municipality 

• There will be no adverse environmental 
impacts from the project  

• Plant trees along and upper part of the 
embankments  

• Provide access to river in the appropriate 
location for households animals to go river for 
drinking. 

• 30 December 
2018 

• 18 People 
Participated 
(annex V) 

 
 Consultations and Information Disclosure During Implementation 

142. Consultations with affected persons and/or beneficiaries will continue during 
implementation. Important stages for consultations to be carried out are as follows: 
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(iii) during the finalization of the site selection for the FFEWS and flood shelters to 
determine the suitability of the various locations;  

(iv) prior to the detailed design of the FFEWS and flood shelters; 
(v) prior to any civil works for the FFEWS and flood shelters; 
(vi) during the identification of target communities for CBDRM; and 
(vii) during the identification of priority small-scale risk reduction measures 

recommended in the Community Disaster Risk Management Plans and the Local 
Disaster Risk Management Plans.  
 

143. Additional consultations could be on monitoring of the operation of the FFEWS and the 
outcome of CBDRM initiatives. A record and proper documentation of all the consultations done 
during implementation will be included in the environmental monitoring reports to be submitted to 
ADB. 

144. To meet the information disclosure requirements of ADB as indicated in SPS 2009 and 
AIP 2018, the following documents will be posted to ADB website: 
 

(i) IEE prepared before approval of the project; 
(ii) Revised or updated IEE during implementation; 
(iii) Environmental monitoring reports; and 
(iv) Corrective action plan in the event of non-compliance to any of the environmental 

provisions in the Loan Agreement. 
 

145. In addition, the GRM and details of the contact person will be posted in billboards at the 
construction sites. A one-page project brief-cum-Q&A flyer (both in Nepali and English) will be 
posted at the website of MEWRI, DWRI, and DHM. Hard copies will be made available also to 
interested individuals in their head offices in Kathmandu, in their local offices and in project site 
office. The one-page flyer or Q&A will include details on the GRM and designated contact person. 
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VIII. INSTITUTIONAL ARRANGEMENT AND GRIEVANCE REDRESS MECHANISM 

 Institutional Arrangement  

146.  The Ministry of Energy, Water Resources and Irrigation is the leading ministry of the 
Government of Nepal responsible for overall planning and execution of the plans for the overall 
development of water and energy sector in Nepal. MEWRI, which has a division on Environment 
within its organogram, is also the authority for approval of IEE reports. Department of Water 
Resources and Irrigation is the implementing arm of the ministry with field offices in each district 
for dealing with flood protection works. DWRI also has a section on Environment within its 
organogram. All the resources needed for the EMP implementation even for the operation phase 
will be provided by the ministry through DWRI and its field offices (People’s Embankment Program 
Field Office) will ensure the EMP implementation. The PIU in the Field Office of DWRI in Dang 
district will assign a technical officer as the liaison officer for environmental management, OHS 
implementation and compliance of SOP during the construction phase to ensure effective and 
safe subproject implementation. 

147. The Project Management Unit (PMU) will be coordinating overall implementation of the 
sub-project. PMU and PIUs will be supported by the Project Implementation Consultant (PIC). 
PIC will have one Senior Environmental Specialist/OHS expert (national) to provide technical 
support to local and government counterparts and ensure that ADB and Nepal environmental 
safeguard principles are fully complied with. He/she will also provide technical support in 
preparing the monitoring report. The Field Offices (PIUs) will be supported by safeguards monitors 
mobilized under PIC and under overall supervision and guidance of the Senior Environmental 
Specialist/OHS Expert. 

148. Local bodies particularly the municipalities also have the mandate of ensuring compliance 
with environmental requirements in any projects in their respective jurisdiction. These bodies will 
have an independent monitoring responsibilities. 

149. Contractor shall have the main responsibility to ensure the compliance. The contractor will 
submit a site-specific EMP (SEMP) with OHS Plan and SOP seeking approval of Employer before 
field mobilization. They will strictly follow the SEMP/OHS/SOP requirements. Contractor shall 
urgently comply with corrective actions for any noncompliance as instructed by the Engineer. 
Action Plan for any noncompliance will be duly agreed in the SEMP, and procedure & provision 
of taking action including financial action will be clearly written in the contract agreement. The 
contractor will mobilize an environmental assurance officer to ensure full compliance with SEMP. 
The contractor will also mobilize a senior safety superintendent under whom a team of safety 
stewards will work at each work site. Contractor will also assign an Engineer with the responsibility 
of coordinating with environmental assurance officer. The Senior Environmental Specialist will 
provide safeguard and EMP compliance orientation to all environment monitors and safeguard 
team of contractor. 

 The Grievance Redress Mechanism 

150. The grievance redress mechanism (GRM) shall be established to ensure:  

(i) The basic rights and interests of every person affected by poor environmental 
performance of the project are protected; and  

(ii) Concerns arising from the poor environmental performance of the project during 
the conduct of pre-construction, construction and operation activities are 
effectively and timely addressed.  
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151. GRM is proposed to be simple, transparent and responsive. GRM will address only the 
concerns arising due to the project implementation activities, mainly during construction stage. It 
will be a three-tier mechanism with scope for availing Nepal’s legal system which can be availed 
at any time irrespective of lodging any concerns in the first and second tier of GRM.  

152. As mentioned above in the institutional arrangement, the Environmental Liaison Officer in 
PMU will distribute the project booklets designed to inform general public about their rights as per 
the EMP by following the provision of GRM, and also complaints forms to the chiefs of all local 
bodies. The affected person or community desiring to register complain about the impact of 
construction works on their property, production system, economic well-being, and any other 
environmental impacts such as quality of surface and ground water, quality of air and noise, 
health, safety, welfare, or any other assets of their lives shall make their complaint using these 
complaints forms and register in the grievance redress committee. 

153. DWRI through its Field Offices (FOs) will coordinate with local bodies at the project 
influence area to resolve grievances related with the project activities. A grievance redress 
committee (GRC) will be established at district administration office chaired by the chief district 
officer and representatives from ward and municipality, district revenue office, and district survey 
office as members. The Field Office (IA) chief will be the member secretary. The grievance 
redress mechanism will provide applicants with a culturally sensitive and inclusive mechanism. 
Submitted grievance will be addressed in timely and amicable resolution of the grievances, 
preferably at the project level (1st level of grievance handling). For any grievance filed by a 
marginalized or vulnerable person, such as an indigenous or poor person, extra attention will be 
paid to ensuring the following: (i) complainant will be aided in recording their grievance (FOs to 
write up verbal complaint verbatim), (ii) complainant can be represented and supported by a local 
leader (such as an indigenous leader), (iii) the GRC will use locally established grievance redress 
system if relevant (in the case of IPs) and (iv) the outcome of the grievance will be delivered in 
writing and in person by the responsible FO person, to ensure comprehension of the outcome 
and any follow up actions. All grievances shall be recorded in grievance register (including in 
Nepali or local language), and entire process shall be tracked and reported through quarterly and 
annual progress report and semi-annual social and environmental safeguards monitoring reports. 
Legal redress can be accessed at any stage in the GRM. The grievance redress process shall 
include the following stages: 

154.  Level 1: Aggrieved person/household (AP) shall file the complaint at subproject level. 
The receiving agent will be obliged to provide immediate written confirmation of receiving the 
complaint, and document that in GRM register. The grievance will be discussed with the APs and 
SD in the FO supported by the environment monitors to reach an agreement to settle the issue 
locally (within 15 days). If after 7 days the aggrieved AP does not agree with grievance redressal 
proposal by the PIU, the complaint may be forwarded to PMU/PIU DHM seeking appropriate 
resolution. 

155. Level 2: PMU/PIU DHM in consultation with AP and support from Local Body will try to 
solve the problem within 15 days of receipt of the complaint received in their office. If no amicable 
solution is reached at PMU/PIU DHM level within 15 days, the grievance shall be forwarded to 
GRC chaired by Chief District Officer. 

156. Level 3: Project will form a GRC at district level chaired by the Chief District Officer, and 
representatives from FO/PIU, concerned municipality, and the ward chair will be the member, and 
the FO chief will be the member secretary. The PIU chief supported by safeguard monitors will 
function the role of member secretary. The GRC will consult with the complainant and propose to 
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resolve the issue. The GRC may invite concerned line agencies, and community group for 
discussion to find an amicable solution. 
 

Figure 8-1: Grievance Redress Mechanism 

CDO= Chief District Officer, GRC = Grievance Redress Committee, PIC = Project Implementation Conusltant, PMU = 

Project Management Unit. 

 Other Dispute Redress Mechanisms 

157. The complainant, if not satisfied with the resolution through the GRM, can always have 
legal recourse to judicial processes at any stage of grievance redressal. In the ADB Accountability 
Mechanism, people adversely affected by ADB-financed projects can express their grievances; 
seek solutions; and report alleged violations of ADB’s operational policies and procedures, 
including safeguards. This is a separate resolution mechanism from the GRM described above.  

158. The Accountability Mechanism has two separate but related phases. First is problem 
solving, led by ADB’s special project facilitator, to assist complainant in finding solutions to their 
problems. The second is the compliance review led by a three-member panel that investigates 
alleged violations of ADB’s operational policies and procedures, including safeguard policies, that 
have already resulted in, or are likely to result in, direct adverse and material harm to Project-
affected people. It recommends how to ensure Project compliance with these policies and 
procedures. 
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IX. ENVIRONMENTAL MANAGEMENT AND MONITORING PLAN 

 Environmental Monitoring Plan 

159. This monitoring plan is developed to ensure the compliance with the national requirements 
or environmental quality standards of Government of Nepal. This is divided into two phases- the 
Construction Phase Monitoring Plan and Operational Phase Monitoring Plan.  

1. Construction Phase Monitoring Plan 

160. The sub-project basin has the east-west highway passing through it and also all the local 
bodies are municipalities. Construction activities are ongoing and some polluting industries like 
sugar mill and also few brick kilns are already in operation. As there is no information on the status 
of air and water quality, it is recommended to have campaign monitoring activities on air, noise 
and river water quality is recommended during the construction period to compare the ambient 
environmental quality with national prescribed standards: 

(i) Monitoring of air quality, particularly Particulate Pollutants (TSP, PM10 and PM2.5) 
near to the project site in the Lamahi municipality, is required once prior to 
construction and once during construction. Dust and smoke should be observed 
regularly during the construction period. 

(ii) Monitor Noise Quality (dB (A)) at the same site as air quality, same frequency 
methodology as above and observe it during the construction phase. 

(iii) Monitor Surface Water quality at West Rapti river, as per the national standard for 
drinking water and irrigation water, once prior to construction and once during 
construction phase during the dry season. 

(iv) Inspection on the loss of property and crops nearby to sites. 
(v) Regular inspection on solid waste and hazardous waste collection and 

management. 
 

2. Operation Phase Monitoring Program (Impact Monitoring) 

(i) Monitoring of the impact of the project preventing the damages of houses, 
properties, land and crops, once in a year. 

(ii) Evaluation of the effectiveness of the technologies in achieving the outcome of the 
project. 

 
161. The monitoring plan is presented in Error! Reference source not found. with parameters o
f monitoring, frequency of monitoring, responsibility and the estimated cost (Annex VI, quotation 
of monitoring). 

 Environmental Management Plan 

162. Environmental Management Plan is developed to ensure the compliance with the 
recommended mitigation measures to avoid, minimize or compensate the adverse environmental 
impacts of the project for all three phases (pre-construction, construction and operation) on 
physical, biological and socio-economic environments. The environmental monitoring plan 
identifies the parameters to be monitored, frequency of monitoring, location, implementing 
responsibility, and supervision. The EMP will be included in the bidding and contract documents 
and the cost of its implementation will be part of the Contractor’s budget. The mitigation measures 
were prepared also referring to the measures provided in Annex VII and Annex IX. The project 
will comply with the mitigation measures provided in the following table and the two Annexes. The 
detailed EMP is presented in Table 9.2. 



59 
 

 

 

163. Environmental monitoring reports will be prepared by the PMU as soon as the ADB loan 
becomes effective and will be submitted to ADB semi-annually during construction and annually 
during post-construction. The environmental monitoring reports will be reviewed by ADB and will 
be posted in the ADB website following the requirements of SPS 2009, and AIP 2018. Monitoring 
will continue until a PCR is issued. In the case of unanticipated impacts that require substantial 
revision of EMPs, revised EMP/IEE will be reviewed by ADB and disclosed in ADB website. 
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Table 9-1: Environment Monitoring Plan 
 

Environmental Quality/ 
Issue 

Methodology Parameter Location Frequency 
Responsibility Cost 

(NPR) Implementing Supervision 

Construction Phase   

Air Quality  Filtration method 
using portable dust 
monitoring 
equipment 

TSP, PM10 
and PM2.5  

Construction 
site near 
sensitive 
receptors; 
quarry, and 
crusher 
plant. 

• Prior to 
construction 

• Bi-
annually 
during 
construction 

• As 
instructed by 
Engineer 

Contractor  PIC 
 
Field Office 
of DWRI 

250,000.00  

Noise Quality  Hand-held decibel 
meter 

dB(A)  Construction 
site near 
sensitive 
receptors; 
quarry, and 
crusher 
plant. 

• Prior to 
construction 

• Annually 
once during 
construction 

Contractor  PIC 
 
Field Office 
of DWRI 

 

Spoil and Waste 
Management   

Volumetric analysis; 
and visual 
inspection  

Volume 
management 

Camp site 
and 
construction 
sites  

• Daily 
Weekly 
checklist  

Contractor  PIC 
 
Field Office 
of DWRI 

-  

River Water Quality  Lab test for water 
quality 

National 
standards for 
drinking and 
irrigation  

Immediately 
D/S of 
construction 
site 

• Once prior 
to 
construction 

• Bi-
annually 
during 
construction  

Contractor  PIC 
 
Field Office 
of DWRI 

150,000.00  

OHS plan; 
 
Workers health  
 
 

• Checklist 
monitoring 

• Safety protocol 

• Orientation 
Spot check 

• As per 
approved 
SEMP and 
OHS Plan 

• Workers 
health check-
up 

• Construct
ion site  

• Labor 
camp 

• Quarry 
site  

• Flood 
shelters and 

• Before 
construction 

• Daily & 
weekly 
monitoring 
and recording 

• Daily 
toolbox talk 

Safety 
supervisor of 
contractor  
PIC for 
orientation 

PIC 
Field Office 
of DWRI 
PMU 

-  
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Environmental Quality/ 
Issue 

Methodology Parameter Location Frequency 
Responsibility Cost 

(NPR) Implementing Supervision 

FFEWS 
sites  

• Monthly 
health camp 

Job for local beneficiaries Registration Check 
registration 
book of 
workers  

• Contract
or’s office  

•  
Contractor’s 
daily report 

Monthly  Contractor  PIC 
 
Field Office 
of DWRI 

-  

Orientation of workers on 
HIV/AIDS,  

Compliance 
Monitoring  

Number of 
participants 
oriented  

Project 
office  

• Once 
before 
construction 
works  

• On-going 
activity time 
to time 

PIU/PMU and 
Environment
al Liaison 
Officer 
Contractor  
 

PIC 
Field Office 
of DWRI 

Included in 
project cost  

Operation and Maintenance Phase  

Evaluation of the 
effectiveness of selected 
technologies  

Impact monitoring  • Damage 
to structures  
Efficiency of 
structural 
performance 

• Work 
sites in the 
river basin 

• Priority 
project sites  

• Routine 
inspection 
during 
monsoon 

• Once in 
winter 

DWRI, 
central office  

 100,000.00  

Impact of climate change  Impact monitoring  Effectiveness 
of adaption 
measures   

River basin, 
priority 
project sites  

• Once a 
year  

• After 
extreme 
climatic event 

Field office  DWRI 100,000.00  

Condition 
of flood 

shelters  

• Inspecti
on and 
recording  

• Roof  

• Electrical wiring  

• Door handles, 
windows, hinges 

• Walls and 
ceiling  

• Stairways and 
fire exit/ escape  

• Storm water 
drains   

 Flood 
shelters  

Once a year  Field office DWRI Included in 
operating cost  

DWRI= Department of Water Resources and Irrigation; PMU= Project Management Unit; PIU = Project Implementation Unit.  
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Table 9-2: Environmental Management Plan (EMP) 

Project Activity 
Potential 

Environmental and 
Social Impacts 

Proposed Mitigation Measures 
Implementation 
Responsibility 

Supervision 
Responsibility 

Cost (NPR) 

Pre-Construction Phase  

Approvals, permits 
and clearances 

• Regulatory and 
Statutory 
Requirement 

• All permits/clearances should be secured prior 
to construction. 

PMU/PIU/DWRI DWRI  

Land Acquisition  • In the worst 
scenario, about 7.4 
ha of land for flood 
protection works 
need for 
acquisition.  

• No one will loss 
more than 10% land 
and houses and 
structures  

• As per the People’s Embankment Program, a 
voluntary donation or negotiated approach will 
be followed to determine the benefit sharing 
from the program. A detailed survey on actual 
loss of property is ongoing and through 
negotiated approach a compensation plan will 
be agreed soon. If needed, LARP will be 
developed and implemented.  

 

District Offices of 
DWRI 

MEWRI    

Site survey and 
design of the new 
building  

• Improper design 
may cause 
accidents or failure 
of flood shelters  

• Safety and health 
risks to flood 
evacuees  

• Comply with relevant national regulations  PIU  DWRI field office 
PMU  

Included in 
the project 
cost  

Construction Phase  

Construction 
activities along the 
riverbanks- 
embankments, 
revetments, and 
spurs    

• River water quality 
deterioration  

• Chances of ground 
water contamination 
due to leakage of 
petroleum products 
and chemicals  

• Use coffer dams to ensure that no construction 
activities take place on water bodies.    

• Schedule the construction activities during the 
months when the flow in the river is low.    

• Ensure that all the equipment are properly 
maintained and no leakage of chemicals and 
petroleum products in the water bodies.  

Contractor  Environmental 
Liaison Officer 
DWRI field office 
(PIU) 
 
PIC 

No 
additional 
Included in 
civil works 
cost 

Deterioration of air 
quality in the area    

• Use of Water Sprays on the construction site, 
dusty village roads  

• Limit the truck and other vehicle speed below 20 
km/hour    

Contractor  Environmental 
Liaison Officer 
DWRI field office 
(PIU) 
 
PIC 

3,600,000 
(spraying 
water in 
village 
roads, 360 
days 
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Project Activity 
Potential 

Environmental and 
Social Impacts 

Proposed Mitigation Measures 
Implementation 
Responsibility 

Supervision 
Responsibility 

Cost (NPR) 

• Adequately cover the material storages (spoil, 
aggregates, sands, etc.)    

• Cover trucks carrying the spoils or other 
construction materials      

• Proper maintenance of equipment, vehicles as 
per the manufacturer’s specifications.  

• Stone crushers supplying raw material comply 
with guideline for dust emission control.  

@10,000 
per day) 
(180 days in 
a year for 2 
years 
construction 
period)  

Deterioration of noise 
quality in the area  

• Inform workers before any construction work on 
the required noise limits  

• Ensure that all equipment and vehicles are 
maintained as per the manufacture’s 
requirement and fitted with mufflers  

• Make mandatory to use the earmuffs to workers 
working in high decibel equipment and nearby  

• No pressure horns  

• Do not schedule the works during the night time. 
Schedule high-level noise generating activities 
during daytime only (but will be adjusted 
contingent to weather and season)  

• Drivers of construction vehicles will be required 
to observe low speed, and blowing of horns or 
whistle will be prohibited unless absolutely 
necessary  

• Require regular tune-up of construction vehicles 
and proper maintenance of machinery  

• Mark the sensitive areas (like school, health 
post, etc.) as no horn areas.  

Contractor  PIU and PMU 
Environmental 
Liaison Officer 
DWRI field office 
(PIU) 
 
PIC 

Included in 
the cost of 
contractor  

Labour camps and 
Construction sites  

Waste Management  • Strictly follow the Good Practices in construction 
management to deal with domestic and 
hazardous wastes  

• Labor camp shall be of proper canvass camp for 
mobile camps and central labor camp will be 
properly constructed with modular boards, 
impervious floor, light and ventilation as per the 
camp specification mentioned in SEMP and 
contract agreement, or as instructed by 

Contractor  PIU and PMU 
Environmental 
Liaison Officer 
DWRI field office 
(PIU) 
 
PIC 

Included in 
the cost of 
contractor  
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Project Activity 
Potential 

Environmental and 
Social Impacts 

Proposed Mitigation Measures 
Implementation 
Responsibility 

Supervision 
Responsibility 

Cost (NPR) 

Engineer. In no case CGI sheet structure will be 
used for labor camp. 

• Adequate segregation facilities  

• No dumping in public places and riverbanks  

• Movable toilets in construction sites  

• Composting of organic wastes in camps  

• Proper collection of hazardous materials and 
disposal    

• Observe good housekeeping at the construction 
site at all times and monitor compliance of 
workers  

• Burning of solid waste at the construction site will 
not be allowed at any time    

• Identify disposal site prior to construction works 
and arrange for proper collection, handling, and 
disposal.  

• Fire extinguisher at camp and work area 

Operation of Quarry 
and Borrow Area 

Erosion, land use 
change, changes in river 
regime, riverbank 
cutting, landslide, 
degradation of 
vegetation, water 
logging, natural 
drainage obstruction. 

 

• Quarry site duly approved by Engineer 

• No blasting shall be resorted 

• Quarry will not damage forest and cause erosion 
and landslide 

• Quarry will not alter natural drainage 

• Negative slope cutting will be avoided 

• No watershed and habitat loss 

• No impact on water sources 

• No river flow obstruction 

• Air, noise and water pollution shall be minimized. 

Contractor DWRI field office 
(PIU) 
 
Municipality/Ward 
 
PIC 

 

Operation of heavy 
equipment, 
movement of 
trucks and 
vehicles  

Emission of Green 
House Gases  
  

• Maintenance of equipment, vehicles as per 
manufacturers requirements  

• Plan vegetation along the embankments and 
revetment sides    

Contractor and 
community 
organizations  

DWRI  No 
additional 
cost  

Construction 
activities, 
movement and 
operation of 
equipment,  

OHS and Community 
Health  

• As per SEMP with OHS plan included and 
approved by Engineer 

• Mitigation measures on air and noise quality  

• Fire prevention and control measures in storage 
of petroleum products  

Contractor  Environmental 
Liaison Officer 
DWRI field office 
(PIU) 
 

No 
additional 
cost  
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Project Activity 
Potential 

Environmental and 
Social Impacts 

Proposed Mitigation Measures 
Implementation 
Responsibility 

Supervision 
Responsibility 

Cost (NPR) 

  • Follow the best practices in construction 
activities  

PIC 

Construction 
activities along the 
river lines  

Damage to community 
property and crops 
along the canal line  

• Compensate the loss to farmers as per the 
commitment in contract agreement    

• Mitigation measures on dust pollution control    

Contractor  Environmental 
Liaison Officer 
DWRI field office 
(PIU) 
 
PIC 

Responsibili
ty of 
contractor, 
no 
additional 
cost  

Construction 
activities, labour 
camps and offices  
 
  
  

Employment and 
business opportunities  

• Train local people for semi-skilled jobs  

• Hire transport facilities from local suppliers  

• Use local products  

Contractor   Environmental 
Liaison Officer 
DWRI field office 
(PIU) 
 
PIC 
Local bodies 

No cost  

Orientation of 
workers and staff  

• Awareness of 
environmental 
requirements and 
their responsibility    

• Understanding the 
responsibility of 
Contractor in 
implementing the 
EMP, compliance to 
ADB requirements 
and the government  

• Provide HIV-AIDS 
education and 
disease prevention 
awareness talks to the 
workers and staff  

• Identify areas to be monitored and the required 
mitigation measures  

• Create awareness of sexually transmitted 
diseases such as HIV/AIDs to prevent potential 
incidence in the workplace.    

• Workers will be required to strictly follow the 
rules and regulations of avoiding any activities 
within the buffer zone of the Chitwan National 
Park and the Parsa National Park.  

• Workers will be informed of the penalty if caught 
buying wildlife from poaching or if caught 
poaching wildlife themselves during non-working 
hours in these national parks.  

Contractor  DWRI field office 
(PIU and PMU) 
 
PIC 

Included in 
the 
contractor 
cost  
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Project Activity 
Potential 

Environmental and 
Social Impacts 

Proposed Mitigation Measures 
Implementation 
Responsibility 

Supervision 
Responsibility 

Cost (NPR) 

Recruitment 
workers  

Conflict due to lack of 
transparency in hiring  

• Priority of local hiring for non-skilled jobs    

• Contractor will be required to comply with the 
relevant provisions set forth in the Labour Act 
2017, and Child Labour Prohibition and 
Regulation Act 2001 on recruitment and working 
conditions.  

Contractor  DWRI field office 
(PIU and PMU) 
 
PIC 

Included in 
the cost of 
contractor  

Emergency 
response  

• Awareness of 
procedures  

• Readiness in the 
event of emergency  

• A staff will be designated by the Contractor as 
Emergency and Disaster Coordinator to guide 
the workers in case of an emergency or 
disaster.  

• A detailed emergency response plan will be 
prepared and emergency contact details will be 
posted in the vicinity 

• Contractor will inform their workers and staff that 
attendance to mock emergency drills to be 
conducted regularly will be required.  

• An ambulance will always remain standby 

• Medical bay with bed and medical supplies 
served by Asst. Health Worker at contractors 
camp. 

Contractor  DWRI field office 
(PIU and PMU) 
 
PIC 

Included in 
the cost of 
contractor  

Lack of baseline 
environmental 
quality 
measurements 
within the locations 
of FFEWS and 
flood shelters  

No basis of comparison 
for environmental 
monitoring during 
implementation. 

• Contractor to conduct baseline environmental 
quality measurements on air quality, noise and 
drinking water for construction sites  

Contractor  DWRI field office 
(PIU and PMU) 
 
PIC 

Included in 
the cost of 
contractor  

Site preparation 
and construction 
works  

Deterioration of air 
quality in the area due to 
potential increase in 
dust levels  

• Temporarily provide fencing and enclosures of 
the construction site (at least 2 m-high)  

• Spray water to areas and work sites causing dust 
generation, as and when needed particularly 
during the summer season  

• Use tarpaulin or any appropriate material to 
cover the excavated soil including the stockyard 
during non-working hours, and excess soil will be 
removed from the worksite to the designated 
disposal site or borrow area  

Contractor  DWRI field office 
(PIU and PMU) 
 
PIC 

Included in 
the cost of 
contractor  
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Project Activity 
Potential 

Environmental and 
Social Impacts 

Proposed Mitigation Measures 
Implementation 
Responsibility 

Supervision 
Responsibility 

Cost (NPR) 

• Allocate space at the construction site for the 
required materials to reduce delivery of 
construction materials and minimize vehicular 
emissions  

• Safety mask, googles or any personal protection 
gear will be provided to workers assigned to 
dusty areas    

• Delivery or transport of material generating dust 
will be covered with suitable material to suppress 
dust  

• Maintain construction vehicles and diesel 
generators (if required) regularly to prevent 
smoke belching  

• Burning of garbage, liquid waste and other 
combustible materials within the construction 
site will not be allowed.    

  Vegetation clearing  • Government restrictions on the harvest and sale 
of plant and tree species will be strictly enforced.  

• If clearing of trees cannot be avoided, 
replacement equivalent to 25 times the number 
of cleared trees will be implemented.  

• The PMU and PIU will consult the local office of 
the Department of Forest for proper guidance.  

Contractor  PIU and PMU  Included in 
the cost of 
contractor  

  Occupational health 
and safety risks  

• All instructions, guidelines, manuals and circulars 
issued by government, ADB and other authorized 
international agencies such as WHO, IFC, WB 
etc. shall be complied as per the instruction of the 
Employer. 

• OHS as a part of SEMP approved by Engineer 
and follow strictly 

• A safety supervisor with required number of 
safety stewards at each work site mobilized by 
contractor 

• Provide workers with appropriate safety gear 
such as hard hats, safety belts, and 
earmuffs/plugs, etc., and orient workers on safe 

Contractor  DWRI field office 
(PIU and PMU) 
 
PIC 

Included in 
the cost of 
contractor  
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Project Activity 
Potential 

Environmental and 
Social Impacts 

Proposed Mitigation Measures 
Implementation 
Responsibility 

Supervision 
Responsibility 

Cost (NPR) 

building construction practices and other issues 
on safety    

• Mandatory wearing of safety gears  

• Compliance to the statutory age requirements for 
employment as provided for the Labour Act 2017, 
and Child Labour Prohibition and Regulation Act 
2001  

• Provide sanitary facilities and safe drinking water 
to workers  

• Appropriate scaffoldings, clear and visible 
warning signs and lighting will be installed  

• First aid kits will be made available at the 
construction sites including fire-fighting 
equipment will be provided onsite  

• Prior to start of work daily, toolbox meetings that 
last for a few minutes, will be held to remind 
workers on the importance of compliance to 
safety rules and procedures.    

• Keep an ambulance at standby 

• A medical bay will be established with bed, 
medicine and served by full-time Asst. Health 
Worker   

  Community and safety 
risks  

• Conduct awareness on safety to nearby 
settlements before the start of construction 
works    

• Inform the PIU and/or PMU and nearby 
settlements (if needed) on the schedule of 
construction activities that may pose risks to 
public safety  

• Install proper fencing and enclosure (at least 2 
m-high) at the construction site to prevent 
unauthorized access  

• Assign and/or post security personnel at the 
construction site to discourage theft and 
unauthorized access  

• Provide clear and visible warning and danger 
signs at and around the construction site  

Contractor  DWRI field office 
(PIU and PMU) 
 
PIC 

Included in 
the cost of 
contractor  
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Project Activity 
Potential 

Environmental and 
Social Impacts 

Proposed Mitigation Measures 
Implementation 
Responsibility 

Supervision 
Responsibility 

Cost (NPR) 

• Provide temporary crosswalks (if needed) and 
assign worker to direct traffic and pedestrians 
accommodating pregnant women, elderly, 
children, and persons with disability.    

Clearing after 
completion of 
construction 
works  

• Improper disposal of 
debris and improper 
and/or inadequate 
clean-up  

• Occupational health 
and community 
safety risks  

• Contractor to reinstate all the areas potentially 
damaged during construction phase.    

• All workers assigned to do clean-up and 
restoration works will be provided with proper 
safety gear and equipment.  

• The PIU and PMU will monitor the compliance of 
the Contractor.  

 Contractor DWRI field office 
(PIU) 
 
PIC 

Included in 
the cost of 
contractor  

Operation Phase    

Operation of the 
system  

Blockage to drainage 
system    

• Making of the Discharge Sluice including valve 
or gates can mitigate this problem.  
 

Contractor    Environmental 
Liaison Officer 
DWRI field office 
(PIU) 
 
PIC 

Part of 
design, no 
additional 
cost  

Impact of climate 
change  

Flooding and erosion in 
the river basin  

• Evaluation of the constructed technologies  

• Planning of LAPA and implementation  

DWRI District 
Field Office  

MOEWRIDWRI -  

• Operation of 
FFEWS  

• New flood 
shelters  

• CBDRM 
initiatives and 
capacity 
building  

Reduction in the loss of 
lives and damage of 
properties  

• Upscale beneficial impacts  PIUDWRI Field 
Office  

PMUDWRI Included in 
the 
operating 
budget of 
DWRI and 
DHM  

CBDRM = Community Based Disaster Risk Management; DHM = Department of Hydrology and Meteorology; DWRI=Department of Water Resources and Irrigation; 
FFEWS= Flood forecasting Early Warning System; MOEWRI: Ministry of Energy Water Resources and Irrigation; PMU= Project Management Unit; PIU = Project 
Implementation Unit. 
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X. CONCLUSION 

164. The Priority River Basins Flood Risk Management Project, funded by ADB and 
implemented by the Ministry of Energy, Water Resources and Irrigation, aims to manage the flows 
through river channels to reduce the incidence of severe floods and provide protection to people, 
houses, public infrastructure, and agricultural land in selected river basins in the Terai region of 
southern Nepal. Department of Water Resources and Irrigation is promoting Peoples 
Embankment Program to rehabilitate the degraded land (land in flood plain or bagar) near 
riverbanks as well as protect the land from flooding and erosion in the future. 

165. West Rapti River Basin Flood Risk Management sub-project is located in the Terai region 
of Western Nepal in Banke and Dang districts of State 6. Directly impacted municipalities and 
rural municipalities are Gadhawa Rural Municipality and Lamahi Municipality in Dang District and 
Narainpur and Rapti Sonari Rural Municipalities in Banke District. For designing the flood 
protection structures, a 1 in 50 years return period including the impact of climate change scenario 
RCP4.5 is used. The selection of priority works was done in close cooperation with the WRPPF 
and DWIDM field office, following a three-step approach: identifying tentative priority areas; 
verifying priority areas; and defining the priority areas. The proposed flood protection structures 
in West Rapti River basin will be of 12.53 km long within the stretch of Rapti River in Banke and 
Dang District. Similarly, as per the Environmental Protection Regulation of Nepal, this sub-project 
with more than 10 km of flood protection works in West Rapti basin, also requires IEE report to 
be prepared and approved by the Ministry of Energy, Water Resources and Irrigation.  

166. Implementation of the sub-project will result in significant reduction in the loss of human 
life; damage to houses; loss of agricultural lands and crops; loss of livestock; and damage to 
public facilities. It aims for the protection of riverbank from erosion, thus averting the loss of land 
due to riverbank erosion and villages and farmlands will be protected. It will also help to convert 
barren land into arable lands. It will help to make the area attractive for investments and increasing 
economic activities in the area and create income generating opportunities as well as stabilizing 
the livelihoods of the people living in the sub-project areas. 

167. The proponent should implement the environmental mitigation measures proposed in this 
IEE study for the good practices of the environment management in the sub-project area during 
the construction and operations stages of the project. 
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Annex I: Rapid Environmental Assessment Checklist 
 

Rapid Environmental Assessment (REA) Checklist   
Country/ Project Title : NEP: WRPPF: West Rapti River Basins Flood Risk Management Project 
Sector Division : Water Resources  

SCREENING QUESTIONS YES NO REMARKS 

A. Project Siting:  
Is the subproject area adjacent to or 
within any of the following 
environmentally sensitive areas?  

   

• Adjacent to or within any 
environmentally sensitive areas? 

 √  

• Cultural heritage site  √  

• Protected Area  √  

• Wetland nearby  √  

• Buffer zone of protected area  √  

• Special area for protecting biodiversity  √  

B. Potential Environmental Impacts 
Will the Project cause… 

   

• loss of precious ecological values (e.g. 
result of encroachment into 
forests/swamplands or historical/cultural 
buildings/areas, disruption of hydrology 
of natural waterways, regional flooding, 
and drainage hazards)? 

 √ .   

• conflicts in water use rights and related 
social conflicts? 

 √  

• impediments to movements of people 
and animals? 

 √  

• dislocation or involuntary resettlement 
of people? 

 √  

• potential social conflicts arising from 
land tenure and land use issues? 

 √  

• Noise from construction equipment?  √  

• dust during construction? √  General impact in any 
construction work. 

• poor sanitation and solid wastes 
disposal in construction camps and 
work sites and possible transmission of 
communicable diseases from workers 
to local populations?  

√  General impact in camps 
constructed for construction 
workers. 

• creation of temporary breeding habitats 
for diseases such as those transmitted 
by mosquitoes and rodents?  

 √  

• introduction of increase in incidence of 
waterborne or water related diseases? 

 √  

• social conflicts between construction 
workers from other areas and 
community workers? 

 √ Most of the workers will be hired 
from the locals communities 
during the construction phase 

IRRIGATION 
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SCREENING QUESTIONS YES NO REMARKS 

• increased road traffic due to 
interference of construction activities? 

√  More vehicular movement will take 
place in the construction area. 

• continuing soil erosion/silt runoff from 
construction operations? 

 √  

• increase in risks due to rehabilitation or 
construction of dams?  

 √  

• loss of downstream beneficial uses 
(water supply or fisheries)?  

 √ No downstream impact. 

 
 
Based on the above assessment the project may be categorized as “B” as per SPS, 2009. 
 
The following questions are to help identify potential Climate and Disaster risks. 

Screening Questions Score Remarks1 

Location and 
Design of 
project 

Is siting and/or routing of the project 
(or its components) likely to be 
affected by climate conditions 
including extreme weather-related 
events such as floods, droughts, 
storms, landslides? 

0 The project site is at low from 
landslides and high from flooding.  

 Would the project design need to 
consider any hydro-meteorological 
parameters level, (e.g., sea-peak 
river flow, reliable water level, peak 
wind speed etc)? 

1 The basin has a low risk for 
flooding.  

Materials and 
Maintenance 

Would weather, current and likely  
future climate conditions(e.g. 
prevailing humidity level, 
temperature contrast between hot 
summer days and cold winter days, 
exposure to wind and humidity   
hydro-meteorological parameters) 
affect  the selection of project inputs 
over the life of project outputs (e.g. 
construction material)? 

0 The increase in temperature, 
precipitation, and flooding will not 
likely affect the selection of 
construction materials. 

 Would weather, current and likely 
future climate conditions, and 
related extreme events likely affect   
the maintenance (scheduling and 
cost) of project output(s)? 

1 Increased precipitation in future 
may require more maintenance 
works of the project to ensure they 
are usable particularly during 
incidents of heavy rain and flash 
floods 

Performance 
of project 
outputs 

Would weather/climate conditions, 
and related extreme events likely 
affect the performance (e.g. annual 
power production) of project   
output(s) (e.g. hydro-power   
generation facilities) throughout 
their design lifetime? 

0 The design life of the project, 
particularly the embankment will 
be shortened if the required 
maintenance works are not 
undertaken. 
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Options for answers and corresponding score are provided below: 

Response Score 

Not Likely 0 

Likely 1 

Very Likely 2 

Responses when added that provide a score of 0 will be considered low risk project. If adding all 
responses will result to a score of 1-4 and that no score of 2 was given to any single response, 
the project will be assigned a medium risk category. A total score of 5 or more (which include 
providing a score of 1 in all responses) or a 2 in any single response will be categorized as high-
risk project. 
Result of Initial Screening (Low, Medium, High): MEDIUM 
Other Comments:_____________________________________________________________ 
 
_______________________________________________________________________ 
Prepared by:  
 

1 If possible, provide details on the sensitivity of project components to climate conditions, such 
as how climate parameters are considered in design standards for infrastructure components, 
how changes in key climate parameters and sea level might affect the siting/routing of project, 
the selection of construction material and/or scheduling, performances and/or the maintenance 
cost/scheduling of project outputs. 
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Annex II: Section of Embankments, Revetments and Spurs
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Annex III: Consultation During Field Survey 
 
 
 
 
 
 
 
  

Consulted People Farmers and Community members 

S.N. Name Address 

1 Deshuram Chaudhary Gadwa-4 

2 Labaruu Chaudhary Gadwa-4 

3 Basudev Chaudhary Gadwa-4 

4 Chudamani Chaudhary Gadwa-4 

5 Premlal Chaudhary Gadwa-4 

6 Ganapat Chaudhary Gadwa-4 

7 Krishna kumar Chaudhary Gadwa-4 

8 Salikram Chaudhary Gadwa-4 

9 Sitaram Chaudhary  Gadwa-4 

10 Shankar Chaudhary Gadwa-4 

11 Resham Chaudhary Gadwa-4 

12 Shiv Narayan Chaudhary Gadwa-4 

13 Chabilal Chaudhary Gadwa-6 

14 Januram Chaudhary Gadwa-6 

15 Bisram Chaudhary Gadwa-6 

16 Hom Narayan Chaudhary Gadwa-6 

17 Dhaniram Tharu Rapti Sonari-2 

18 Mohan Tharu Rapti Sonari-2 

19 Man Bhadhur Tharu Rapti Sonari-2 
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Annex IV: Notices and Recommendations from Local 
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Annex V: Attendance and Minutes of Consultation Meeting 
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Annex VI: Quotation for Environmental Quality Monitoring 
 
 

Monitoring and Analysis Quotation 
 

A. Air Quality Monitoring and Analysis 

S. 
N. 

Parameters 
Unit 
Rate, 
(NRs) 

Remarks 

A. Particulate Matter 

1.  TSPM @ 24 hours 

35,000.00 
24-Hour Wind Direction @ 1 hour basis and 

inclusive of Windrose diagram 
2.  PM10 @ 24 hours 

3.  PM2.5 @ 24 hours 

B. Gaseous Pollutants 

4.  
Sulphur Dioxide @ 24 
hours 

5,000.00 - 

5.  
Nitrogen Dioxide @ 24 
hours 

5,000.00 - 

6.  
Carbon Monoxide 
(CO) single peak time 
only 

3,000.00  

7.  
Power Backup @ 24 
Hour 

5,000.00 - 

8.  Transportation (LS) 30,000.00 - 

9.  
Manpower 2 persons 
@ 24 hours  

30,000.00 This manpower is also involved for SPL monitoring 

 
B. Ambient Sound Pressure Level Monitoring and Analysis (24 Hour basis) 

S. N. Parameters Unit Rate, (NRs) 

1.  Daytime Average Sound Pressure Level (Ld) 5,000.00 

2.  Nighttime Average Sound Pressure Level (Ln) 5,000.00 

3.  24 Hour Average Sound Pressure Level (Ldn) 5,000.00 

4.  Percentile Level 1,500.00 

Note: 
▪ The sound pressure level will be monitored for different time zones (early morning, 

morning, late morning, etc.) within 24 hour. 
 
C. Water Quality Sampling and Analysis 

S. N. Parameters Unit Rate, (NRs) 

Surface Water 

1.  pH 100.00 

2.  Turbidity 150.00 

3.  Conductivity 150.00 

4.  Total Dissolved Solids 350.00 

5.  Total Suspended Solids 350.00 

6.  Total Hardness 250.00 

7.  Total Alkalinity 250.00 

8.  Total Phosphorous 450.00 



 

 

 

S. N. Parameters Unit Rate, (NRs) 

9.  Oil & Grease 750.00 

10.  Biological Oxygen Demand 1,050.00 

11.  Chemical Oxygen Demand 1250.00 

12.  Total Nitrogen (Organic+Ammonia+Nitrate+Nitrite) 1650.00 

13.  Metals (Fe+Mn+Pb+Zn) 2400.00 

14.  Dissolved Oxygen 650.00 

15.  E. Coli 1,050.00 

Drinking Water 

1.  PH 100.00 

2.  Conductivity 150.00 

3.  Turbidity 150.00 

4.  Total Hardness 250.00 

5.  Total Alkalinity 250.00 

6.  Chloride 300.00 

7.  Ammonia 450.00 

8.  Nitrate 250.00 

9.  Nitrite 250.00 

10.  Calcium 200.00 

11.  Magnesium 200.00 

12.  Iron 600.00 

13.  Manganese 600.00 

14.  Arsenic 1050.00 

15.  E. Coli 1250.00 

 
 
Notes: We analyzed more other parameters in water and wastewater. We will provide additional 
quotation of analysis as per request. We advise water sampling from the different sites at a time 
of air and noise quality monitoring. 

▪ Field cooperation and security to the monitoring team shall be maintained through the 
client. 

▪ All the required information shall be communicated to the laboratory prior to field visit. 
▪ About two liter sample is required for testing. 
▪ Samples shall be appropriately labelled. 
▪ We kindly request to contact laboratory prior to sampling. 
▪ Laboratory provide sampling containers and preservatives. 
▪ The payment shall be assured by the client. 
▪ Laboratory provides test reports to the client after completion of testing and payment 

clearance. 
 
 
 
       __________________ 
    (Sunil Babu Khatry, QCM)         
Wednesday, September 26, 2018 
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Annex VII: Environmental Codes of Practice 

The following table presents the environmental codes of practice (ECoP) to provide guidance in 

managing potential environmental impacts during construction phase. 

ECoP 1.0 “Chance find” of physical cultural resources 

ECoP 2.0 Managing air quality 

ECoP 3.0 Managing noise and vibration 

ECoP 4.0 Waste Management 

ECoP 5.0 Occupational health and community safety 

Area of Concern Project Activity Management Measures 

ECoP 1.0 “Chance find” of 
physical cultural 
resources 

Excavation for flood shelter 
foundation and other 
earthmoving works 
 

The Contractor will ensure that: 
 

• Excavation works within the area 
of “chance find” will be stopped. 

• Identify and mark the area with a 
global positioning system (GPS) 
unit to determine the exact location 
and take photographs. 

• Secure the area discovered to 
avoid potential damage, loss or 
removal of any movable or 
transportable object. 

• Inform the PIU of the “chance find” 
and designate a security 
personnel until a representative 
from the Department of 
Archaelogy. 
 

ECoP 2.0 Managing air 
quality 

• Use of construction 
vehicles and machinery 

Contractor will do the following: 
 

• Prepare air quality management 
plan as part of the overall 
construction management plan 
and consult PIU for concurrence. 

• Keep construction vehicles in good 
working condition and limit idling 
time of not more than 2 minutes. 

• Cover trucks and other vehicles 
transporting materials that 
generate dust. 

• Implement speed limits on 
vehicular movement within the 
construction sites. 

• Sprinkle water to crusher and 
orient workers to follow good 
practices while handling material 
in concrete-mix plant. 

 



 

 

 

Area of Concern Project Activity Management Measures 

• Construction activities The Contractor will do the following: 

• Spray water regularly (or as 
needed) to unpaved and opened 
land areas, material stockpiles, 
and access roads to contain dust. 

• Dust-generating construction 
activities will be enclosed to 
contain dust dispersion. 

• Workers assigned to activities 
generating high dust level will be 
provided with PPE such as masks, 
goggles, etc. 

• Must ensure that there will be 
minimum generation of dust and 
waste while unloading the 
materials from delivery trucks or 
construction vehicles. 

• Materials generating dust such as 
sand and gravel will be covered 
particularly during non-working 
hours. 

• Re-vegetate opened areas (if 
possible) to limit area of exposed 
land. 

• Stock cement and other dust-
generating materials in covered 
space. 

• Provide area for mixing and 
loading of construction materials. 

• Burning of solid waste within the 
construction site will not be 
allowed. 

• Batching plant will be located 
upwind of the construction sites. 

 

ECoP 3.0 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Managing noise 
and vibration 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

• Vehicular traffic The Contractor will ensure: 
 

• Regular upkeep and maintenance 
of construction vehicles to 
minimize generation of unwanted 
noise. 

• Drivers of construction vehicles to 
comply with speed limits 

• Use of horns will be allowed only 
when necessary. 

• Divert routes to minimize traffic, 
observe loading and unloading 
procedures, and to minimize 
unnecessary noise at the 
construction site. 
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Area of Concern Project Activity Management Measures 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

• Use of construction 
machinery and equipment 

The Contractor will ensure: 
 

• Enclosure and/or isolation of 
noise-generating machinery and 
equipment to contain noise levels. 

• Identify and organize all noise-
generating activities to minimize 
increase in ambient noise levels. 

• Proper and regular maintenance of 
equipment and machinery to avoid 
unwanted generation of noise. 

• Avoid the use of alerts, horns, or 
sirens unless absolutely 
necessary like emergency. 

 

• Construction works Contractor will ensure that: 
 

• Nearby local residents are notified 
of noise generating activities, time 
and duration. 

• Operators of heavy equipment and 
machineries will be 
educated/oriented on construction 
techniques to reduce generation of 
noise. 

• Temporary noise barriers or 
enclosures are installed, where 
needed. 

• Onsite deliveries will be planned to 
minimize noise from delivery 
trucks. 

• Noise-generating activities will be 
conducted only during daytime 
(7AM to 10 PM). 

• Schedule of noise-generating 
activities and deliveries of 
materials will be coordinated with 
the PIU to ensure minimal 
disruption to nearby settlements. 

 

ECoP 4.0 Waste 
Management 

• Generation of waste at 
construction sites 

Contractor will do the following: 
 

• Identify the activities that will 
generate waste and identify 
location for disposal. 

• Develop waste management plan 
for different waste streams prior to 
start of construction works. 

• Orient workforce on disposal of 
waste, the location of disposal site 
and specific requirements for 
management of these sites. 



 

 

 

Area of Concern Project Activity Management Measures 

• Wastes that cannot be re-used will 
be disposed of safely at 
designated sites. 

• Minimize generation of waste by 
implementing 3Rs (Reduce, Re-
use, Recycle), and segregate 
waste at source. 

• Waste will be transported in fully 
covered trucks to prevent spillage 
along the way. 

• Provide appropriate 
bins/containers for waste at 
construction sites. 

• Conduct orientation to workforce 
on waste management practices 

• Require workers to observe good 
housekeeping at all times. 

 

• Handling of hazardous 
waste 

Contractor will ensure that: 
 

• Chemical wastes are stored in 
sealed container and properly 
labeled. 

• All chemical containers such as 
paints are labeled properly for 
easy identification. 

• Material Safety Data Sheets 
(MSDS) of all chemicals onsite 
during construction are maintained 
and properly recorded. 

• Chemical and other hazardous 
materials are stored in bunded 
place or in an area lined with 
impervious material to prevent soil 
contamination and away from 
drainage system. 

• Store sufficient stock of absorbent 
materials for used chemicals or 
spent lubricants, lube oil, etc. 

 

ECoP 5.0 
 
 
 
 
 
 
 
 
 
 
 
 

Occupational health 
and community 
safety 
 
The Contractor will 
be responsible to 
include the 
protection of every 
person and nearby 
property from 
construction 
accidents. The 
Contractor will be 

• Construction works for the 
flood shelters and FFEWS 

The PIU and the Contractor shall 
inform the communities and adjacent 
settlements along the access roads of 
the following: 
 

• Schedule of construction works, 
routing of traffic (if needed), 
possible health concerns 
(exposure to dust, noise, and 
vibration). 

 
 

Contractor will do the following: 
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Area of Concern Project Activity Management Measures 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

responsible for 
complying with all 
safety requirements 
of Nepal and any 
other measures 
necessary to avoid 
accidents, including 
the following: 
(i) Notice or 
signboards shall be 
properly installed at 
the construction site 
(ii) Conduct safety 
training or 
orientation to 
workers prior to 
start of work; 
(iii) Provide 
required PPE to 
workers and its use 
will be mandatory; 
(iv) In case of an 
emergency, 
suspend all work.  
 
To maintain good 
community 
relations, the 
Contractor will: 
(i) Inform local 
authorities and 
community about 
construction and 
work schedules, 
interruption of 
services, and 
rerouting of traffic.  
(ii) Restrict 
construction 
activities at night. If 
needed, ensure that 
night work is 
carefully scheduled 
and the community 
is properly informed 
so they can take 
necessary 
measures. 
 
 
 
 

 

• Set-up a health and safety 
committee and designate a Safety 
Officer. 

• Provide workers with personal 
safety equipment (PPE) such as 
footwear, gloves and eye 
protection devices, helmets, etc. 

• Prepare an emergency action 
plan. 

• Maintain PPE properly by cleaning 
dirty ones and replace damaged 
sets. 

• Provide adequate lighting, 
drainage systems to prevent water 
stagnation, and adequate space to 
administer first aid. 

• Implement appropriate standards 
of safety to all workers and site 
visitors to comply with the national 
requirements and the World Bank-
IFC Environmental, Health and 
Safety Guidelines 2007. 

• Conduct toolbox meetings prior to 
start of construction works. Record 
names of workers present during 
the meetings. Worker not joining 
toolbox meeting will not be allowed 
to work. 

• Enforce safety procedures and 
provide training on PPE to 
workers. 

• Designate someone to deal with 
community and occupational 
health and safety. 

• Clear and visible danger and 
warning signs shall be placed as 
soon as construction begins and 
will remain until works are 
completed. 

• Keep a record of workers and 
place assigned. 

 

• Child labor  Contractor will not hire children below 
15 years old. 
 

• Training and record 
keeping 

The Contractor will: 
 

• Keep a record of occupational 
accidents, diseases, and injuries. 

• Prevent work-related accidents or 
injury by minimizing workplace 



 

 

 

Area of Concern Project Activity Management Measures 

 
 

hazards consistent with 
international best practice. 

• Ensure health care facilities and 
first aid kits are readily available. 

• Train construction workers about 
general health and safety 
practices, and on specific hazards 
related to their work. 

 

• Security of construction 
site 

Contractor will ensure that: 
 

• Security personnel will be deployed 
to prevent unauthorized entry at 
construction site. 

• All the tools, equipment and 
construction materials at the site 
are accounted for, identified, clearly 
labeled/marked, and recorded. 

• Maintain a record of tools’ serial 
numbers and check inventory on a 
regular basis. 

• Implement an inventory system 
where tools and equipment are 
checked in and out, securely stored 
when not in use to prevent theft. 

• Provide proper fencing of 
construction site perimeter with 
secured chain and lock. 

• Construction site will have 
controlled access points to allow for 
close monitoring of entry and exit 
from the site. 

• Workers will have proper 
identification while within the site. 

• Staff or workers required to have 
access to the site after working 
hours will be notified with the PIU. 

• Job site will be adequately lighted. 

• Pre-employment investigations are 
conducted to verify previous 
employment, references (if 
needed), education and criminal 
background. 
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Annex VII: Outline of Environmental Due Diligence Report (DDR) 

Name of the Sub-Project  

Address  

Telephone/Fax  

Email  

Project Investment  

 

1.0 Subproject Description: 

(a) Introduction 
(b) Existing Environmental Setting 

 
 

Salient Environmental and Socioeconomic Features of the Project Area 

Indicator Description 

Climate  

Rainfall  

Relative Humidity  

Windspeed  

Ambient Air Temperature  

Air Quality  

Ambient Noise Level  

Soil and elevation  

Terrestrial 
Ecology  

Flora  

Fauna  

Existing sources of air 
and noise pollution 

 

Existing sources of water 
pollution 

 

Source of water supply  

Availability of power  

Land use  

Demography  

Employment  

 

(c) A map or figure showing the environmental features of the flood shelters and its 
surrounding 

(d) Environmental Sensitivity and Due Diligence: (REA Checklist) 
(e) Budget 
(f) Emergency preparedness and response plan 
(g) Conclusion and Recommendation 

 



 

 

 

Annex IX: Standard Construction Contract Environmental Clauses 

A. Environmental Protection and Pollution Control 

1. General  

The Contractor shall observe and comply with all National Laws, Regulations, and Guidelines 

pertaining to environmental protection, pollution control, waste management, and biodiversity 

protection. In conducting his/her construction activities, the Contractor shall take all necessary 

precautions to minimize environmental disturbance to the project area and surroundings and to 

prevent the escape of polluting substances into streams, water courses, and ground water. The 

Contractor shall also utilize all necessary practicable methods and devices as are available to 

prevent and otherwise minimize atmospheric emissions or discharges of air contaminants.  

Except where otherwise agreed or provided for by the Employer or expressly stipulated in 

Particular Specifications or Technical Specifications forming part of the Contract Documents, no 

separate payment will be made for complying with the provisions of this Clause and attendant 

sub-clauses; and all costs shall be deemed to be included in the prices for the Contractor’s 

mobilization for construction, and the various rates and lump sum items for the works included in 

the priced Bill of Quantities.  

2. Pollution of Water Courses and Streams  

The emission of polluting liquids or other waste into drains, water courses, or ground water shall 

not be permitted.  

No concrete or cement washings from the works or drainage from the Contractor's concrete 

batching and mixing areas, asphalt (hot mix) plants, or other manufacturing or production facilities 

shall be allowed to discharge into streams or drains without passing through an adequate system 

of settling ponds.  

Storage of fuels, fueling and maintenance of equipment and vehicles, etc. shall take place only 

on sites and under conditions that that do not allow spilt fuels to be discharged to water bodies. 

Fuel storage and fueling areas shall be equipped with adequate protective measures to confine 

and retain accidental spillages. No drainage from fuel store and plant maintenance depots shall 

be allowed to be discharged without passing through an adequate arrangement of oil traps and 

separators.  

Washing of vehicles shall not be permitted in rivers/streams but only in specially designated and 

equipped areas.  

Operations in quarries and borrow areas shall be carried out in such a way as to minimize any 

possible pollution from particulate matter entering the streams. Adequate sanitary waste control 

facilities shall be provided in site offices and workers camps, and sewage waste shall be collected 

regularly and disposed in accordance with relevant environmental legislation.  

The Contractor shall accordingly be responsible for the installation, operation and maintenance 

of a comprehensive drainage system to all areas of the Works. The system shall be constructed 

such that no discharges of oil, cement, silt or other liquid or solid waste matter can enter the 
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streams and water courses at the site; and it shall have all necessary solid waste and sediment 

traps, settling ponds, oil separators, etc., required to ensure that pollution of streams 

watercourses and natural bodies of water does not occur. The Contractor shall be responsible for 

maintaining the system to the satisfaction of the Employer’s Construction Supervisor and all costs 

of providing the system shall be deemed to be included in the various rates and lump sum items 

for the works included in the priced Bill of Quantities.  

3. Air Quality 

The Contractor shall take all necessary steps to minimize air pollution resulting from his/her 

operations.  

Except where stipulated in these Specifications for the disposal of natural vegetation and organic 

materials from clearing operations, the burning of waste materials for disposal, particularly oil and 

petroleum wastes, rubber, plastics and similar materials will not be permitted.  

During the performance of the work required under the Contract or of any operations appurtenant 

thereto, whether on the Project Site or elsewhere, the Contractor shall take all steps necessary, 

and shall furnish all labor, equipment, materials and means, required to reduce dust nuisance 

from the Works, and to prevent dust originating from his/her operations from damaging crops, 

orchards, cultivated fields, and dwellings; or causing a nuisance to persons. The Contractor shall 

be held liable for any damage resulting from dust originating from his operations including on 

Government roads, rights-of-way or elsewhere.  

The emission of dust into the atmosphere shall not be permitted during the manufacture, handling 

and storage and handling of cement and of concrete aggregates, and the Contractor shall use 

such methods and equipment as are necessary for the prevention, or the collection and disposal, 

of dust during such operations. All truckloads of loose materials shall be covered during 

transportation  

Concrete batching and mixing areas, or other manufacturing or production facilities shall be sited 

at least 500m from the nearest habitation. Emission outlets shall be fitted with pollution control 

devices in compliance with relevant current Government emission control legislation.  

The cost of spraying water on haul roads, access roads, government roads, aggregate stockpiles, 

etc.; or of any other methods of reducing the formation of dust; and the cost of furnishing and 

applying materials to maintain the works areas, adjacent areas, and roads, in a dustless condition, 

shall be deemed to be included in the various rates and lump sum items for the works included in 

the priced Bill of Quantities.  

4. Noise and Vibration 

The Contractor shall take all necessary precautions to minimize the amount of noise and 

vibrations coming from construction activities  

The Contractor shall ensure that all plant and equipment are properly maintained in good 

operating condition, and that noisy construction activities shall be effectively sound reduced by 

means of silencers, mufflers, acoustic linings or shields, acoustic sheds or screens or other 



 

 

 

means, to avoid disturbance to any nearby noise sensitive receivers. All plant and equipment shall 

comply with relevant Government legislation covering sound emissions.  

Operation of trucks and heavy vehicles and machinery shall be restricted to the hours of 06:30 to 

19:00.  

All necessary measures shall be undertaken to protect schools, hospitals and other adjacent 

noise sensitive receptors, including the use of noise barriers.  

5. Damage to Property, Crops, and Vegetation  

The Contractor shall limit the movement of his/her employees and equipment within the project 

area and on adjacent land, including access routes approved by the Employer’s Construction 

Supervisor, so as to minimize damage to natural vegetation, crops and property, and shall 

endeavor to avoid any damage to land.  

The Contractor shall strictly ensure employees and equipment do not enter any sensitive 

environmental areas that are demarcated as “no-entry” zones.  

The Contractor shall preserve existing trees, plants and other vegetation that are to remain within 

or adjacent to the Works and shall use every precaution necessary to prevent damage or injury 

thereto. Trees or shrubs shall only be felled or removed where such impinge directly on the 

permanent works or necessary temporary works areas; and where such is approved by the 

Employer’s Construction Supervisor.  

On completion of the Works all areas disturbed by the Contractor’s construction activities shall be 

restored by the Contractor to their original condition, or as may be acceptable to the Employer.  

The Contractor shall be responsible directly to the Employer for any excessive or unnecessary 

damage to crops or lands arising from his/her operations, whether within the project area, on 

lands adjacent thereto, or adjacent to approved access roads: and deductions will be made from 

the payment due to the Contractor to cover the cost of such excessive or unnecessary damage, 

as determined by the Employer.  

6. Occupational Health and Safety, and Environmental Health and Safety of 
Community 

The Contractor shall comply with applicable national safety laws, rules, and regulations.  

Personal protective clothing and equipment shall be furnished and maintained by the Contractor 

without cost to employees whenever such equipment is required as a condition of employment or 

is required by any national laws or regulations. 

The Contractor shall provide information and training to employees on communicable diseases 

to which he/she may have routine workplace exposure. Information and training shall include the 

symptoms of diseases, modes of transmission, methods of self-protection, workplace infection 

control procedures, special precautions and recommendations for immunizations where 

applicable.  

B. Reporting  
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The Contractor shall maintain a record of all emissions and spills of liquid, solid and gaseous 

matter which occur at the site, whether into water courses, streams, on land, or into the air. This 

record shall be compiled daily and shall include details of date, time and nature of the event, along 

with details of the remedial and clean-up measures carried out.  

Copies of these records shall be given to the Employer monthly.  

The Contractor shall also maintain a record of any complaints made by any Governmental or 

Community Organization or by the public, regarding his/her operations. This record shall contain 

the date and time of receipt of the complaint, the name and address of the complainant and the 

action taken to remedy the situation. Copies of these records shall be given to the Employer 

monthly.  

C. Environmental Management Plan  

The requirements of this clause and attendant sub-clauses on Environmental Protection and 

Pollution Control notwithstanding; the Contractor shall observe and comply with all relevant 

environmental protection and mitigation, monitoring, and reporting requirements in the 

environmental management plan (EMP) as stipulated in the Particular Specification. In the event 

of any conflict between the foregoing sub-clauses and the environmental protection and mitigation 

measures and pollution control requirements of the EMP, the EMP shall take precedence.  

The Contractor shall prepare and submit to the Employer’s Construction Supervisor a site specific 

environmental management plan (SEMP) demonstrating the manner in which the Contractor will 

comply with the requirements of the foregoing sub-clauses on Environmental Protection and 

Pollution Control, the EMP, and any particular environmental mitigation measures as stipulated 

in the Particular Specifications or Technical Specifications forming part of the Contract 

Documents.  

The SEMP shall be submitted within 15 working days of the Contractor receiving the Notice to 

Proceed with the Works, and shall include the set of management plan listed as part of the EMP 

(e.g. waste management plan, dust management plan, noise management plan, surface water 

management plan, emergency management plan, health and safety management plan, or any 

other management plan as stated in the EMP). Training shall be provided to workers about the 

appropriate implementation of the SEMP. Construction or rehabilitation works at the sites 

cannot start until the SEMP is approved by the EA.  

Where stipulated in the Particular Specifications or Technical Specifications forming part of the 

Contract Documents, and provision has been made in the Bill of Quantities; payment for the 

implementation of the SEMP will be made in accordance with the Unit Rates, Lump Sum or 

Provisional Sum Items included in the Priced Bill of Quantities. 

  



 

 

 

Annex X: Nepal’s Drinking Water Quality Standards 

 

 
Government of Nepal, National Planning Commission. Central Bureau of Statistics. 2019 Environment Statistics of 
Nepal. Kathmandu.  

 


