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EXECUTIVE SUMMARY 

 Introduction 

1. Nepal has a fragile geology and steep topography making it the 20th most disaster-prone 
country in the world and ranks 11th among 200 countries on flood hazards.1 Flooding occurs during 
the monsoon season between June and September which accounts for 80% of annual 
precipitation. With the increasing challenges to deal with climate change, Nepal ranks 4th in terms 
of climate risk according to the Global Climate Risk Index, which assesses the impacts of 
meteorological events in relation to economic losses and human fatalities.2 

2. Flooding poses a recurrent risk to large sections of the population particularly the 
communities residing in the Terai region (lowland region across southern Nepal). These areas 
are considered vulnerable due to population growth, productive agricultural and commercial land, 
lack of flood protection infrastructure and flood early warning systems, and low community 
awareness on how to respond to flooding. 

3. On 27 July 2012, the Asian Development Bank (ADB) provided assistance to the 
Government of Nepal to address the factors that constraints, among others, the prevention of 
water-induced disasters. Part of the outcomes of this assistance is the identification of priority 
river basins for flood risk management. Six priority river basins in the Terai region south of Nepal 
and six subprojects have been identified to reduce the incidence of severe floods and provide 
protection to people, houses, public infrastructure, and agricultural land.  

4. Building on these outcomes and to achieve the reduction of water-induced disasters, 
Government of Nepal, through the Ministry of Energy, Water Resources and Irrigation (MEWRI), 
requested the ADB for financing of about $40 million to cover the costs of (i) hydraulic structures 
to mitigate the impacts of flooding; (ii) flood forecasting and early warning system (FFEWS) 
capable of alerting people in the basin to a pending flood; and (iii) training of people and local 
government officials on community-based disaster risk management (CBDRM) to improve 
resilience in managing the adverse impacts of flooding. 

 Project Description 

5. The main objectives of the project are to improve the resilience of the communities in the 
six river basins to flooding, and to reduce the social and economic losses due to water-induced 
disasters. These objectives will be achieved through the implementation of the three outputs 
briefly described below:  

Output Description 

Output 1: Flood protection 
infrastructure improved. 

Reduce the direct impacts from flooding through: 
(i) construction of flood control infrastructure (embankments, 
spurs, and outlet structures); (ii) demonstration of nature-based 
solutions for better flood risk management, including 
bioengineering river embankments with suitable 
flora/vegetation to prevent soil erosion; and (iii) development of 

 
1  Government of Nepal, Ministry of Home Affairs. Disaster Risk Management in Nepal: Status, Achievements, 

Challenges and Ways Forward. 2017. http://drrportal.gov.np/uploads/document/892.pdf.  
2  Asian Disaster Preparedness Center and UN Office for Disaster Risk Reduction. Disaster Risk Reduction in Nepal, 

Status Report (July 2019). https://reliefweb.int/report/nepal/disaster-risk-reduction-nepal-status-report-july-2019. 

http://drrportal.gov.np/uploads/document/892.pdf
https://reliefweb.int/report/nepal/disaster-risk-reduction-nepal-status-report-july-2019
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Output Description 

flood protection infrastructure maintenance manuals and asset 
management systems. 
 

Output 2: Flood forecasting and 
response systems enhanced. 

Supports the government and the communities in flood-prone 
areas to improve early flood warning systems through: 
(i) installation of hydrometeorological stations and 
strengthening capacity for flood forecasting; (ii) enhancing early 
warning communications system, possibly using sirens or 
mobile phone technology, to communicate advance flood 
warnings to local communities; and (iii) maintenance of FFEWS. 
 

Output 3: Flood prevention and 
preparedness capacity improved 

This will be delivered by: (i) preparing and implementing a 
project stakeholder communication and outreach program; 
(ii) undertaking organizational capacity building program on 
flood risk management and infrastructure planning for 
Department of Water Resources and Irrigation (DWRI); and in 
(iii) developing community-based disaster risk management 
(CBDRM) plans in line with local development plans and 
budgets that integrate disaster risk information.3 
 

 
6. Specifically for the East Rapti basin, the components will be: (i) construction of five flood 
shelters, (ii) installation of 12 rain gauges, (iii) six water level and discharge stations, and 
(v) capacity building for flood prevention and preparedness following the CBDRM approach. 
Estimated capital cost for the East Rapti subproject is $255,600. 

7. There will be no river training works for East Rapti subproject as implementing structural 
measures may put the Chitwan National Park (CNP) at risk. The CNP was established in 1973 
and covers an area of about 923 km2 where 710 km2 (or about 23%) is within the East Rapti 
Basin. CNP was declared a UNESCO World Heritage Site in 1984. Another national park within 
the East Rapti Basin is the Parsa Wildlife Reserve National Park. 

 Implementation Arrangements 

8. MEWRI will be the executing agency and the six subprojects will be implemented by the 
Department of Water Resources and Irrigation (DWRI), and the Department of Hydrology and 
Meteorology (DHM). The project will be executed and implemented by the central government. 
Implementation arrangements of the project will follow the ongoing People’s Embankment 
Program (“PEP”) of the Government of Nepal4. Based on PEP implementation arrangements, 
field offices will be responsible for construction supervision at the field level. A project steering 
committee (PSC) will be arranged at MEWRI to provide guidance and direction, monitor and 
review the overall progress and outputs of project implementation. PSC will be chaired by the 
Secretary of MEWRI with members to include the Joint Secretary MEWRI, Joint Secretary 
Ministry of Finance, Director General of DWRI, Director General of DHM, and representation from 
Ministry of Home Affairs, National Planning Commission, Ministry of Federal Affairs and General 
Administration, and the concerned provincial governments. 

 
3  CBRM includes developing community flood risk maps and supporting implementation of non-structural measures 

prioritized in community plans, especially measures related to strengthening livelihood resilience. 
4  PEP is a government scheme in Terai where communities contribute to the construction of embankments through 

user associations funded by DWRI. 
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9. A project management unit (PMU) will be set up at MEWRI and a project implementation 
unit (PIU) at DWRI and DHM who will be responsible for the day-to-day management, monitoring, 
reporting, and coordination during implementation. DWRI will implement the six river basin flood 
risk management subprojects while DHM will be involved in the design and implementation of the 
FFEWS component. A project implementation consultant (PIC) will be engaged to support the 
PMU and will include an environment specialist to ensure compliance to the environment, health, 
and safety requirements of Nepal and ADB. DWRI will also designate an environmental liaison 
officer to provide additional technical support. 

10. The project is expected to be implemented from September 2020 until September 2027. 

 Environmental Requirements  

11. The Environment Protection Act (EPA) 1996 (amended 1999 and 2006) and the 
Environment Protection Rules (EPR) 1997 provide the legal basis to the concerned authorities for 
regulating the environmental impact assessment (EIA) and/or Initial Environmental Assessment 
(IEE). Section 3 of EPA 1996 requires proponents to conduct an IEE or EIA based on the 
prescribed proposal, plan or project that may cause changes in the existing environmental 
condition. Rule 3 of EPR 1997 provides that projects included in Schedule 1 require the 
completion of the IEE procedures while projects in Schedule 2 will comply with the procedures for 
environmental impact assessment (EIA). The project is within Schedule 1 (i.e., control of river 
more than 1 kilometer) requiring an IEE. 

12. The Ministry of Forest and Environment (MOFE) is the lead agency for environmental 
management in Nepal whose main responsibility is to ensure that all citizens enjoy the right of 
living in a clean and healthy environment and promote the environment friendly and climate 
resilient development in the country. According to EPA 1996 and EPR 1997, line ministries are 
authorized for the review and approval of the IEE reports. MEWRI is the line ministry responsible 
for the review and approval of IEE reports on energy, water resources, irrigation and water 
induced disaster management. 

13. The environmental requirements of ADB are embodied in its Safeguard Policy Statement 
(SPS) 2009. The SPS 2009 sets out the requirements for environmental safeguard which applies 
to all the projects and grants they finance.5 Under SPS 2009, projects or grants are screened and 
categorized based on their potential environmental impacts. 

14. Project interventions are likely to have potential impacts that are site-specific, few if any 
of them irreversible, and in most cases mitigation measures can be designed more readily. Thus, 
based on SPS 2009, the project has been classified as category B on environment requiring an 
IEE. This IEE was based on feasibility designs. An IEE was prepared and will be disclosed to the 
ADB website as required by SPS 2009 and Access to Information Policy (AIP) 2018. 

 Description of the Existing Environment 

15. The catchment of the East Rapti Basin extends from the southern slopes of the 
Mahabharata Range in the north, Chure Hills (Siwalik Hills, also known as sub-Himalayan hills, 
at low altitude) in the Middle and in Terai (meaning low flat land) in the south up to the Indo-Nepal 
border.  

 
5  ADB. Safeguard Policy Statement 2009. https://www.adb.org/documents/safeguard-policy-statement. 
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16. East Rapti River is the main water body, which is joined by the Mahanahari, Lothar and 
Budhi Rapti in the west. In the east it is joined by the Karra Khola, and Khukreni Khola and in the 
Southwest by Riu Khola. The catchment covers an area of 2,963 km2 in central Nepal, Province 
No. 3. The East Rapti River system lies in the districts of Hetuada and Chitwan.  

17. The basin has 1,564 settlements distributed over rural and urban municipalities with a 
population about 610,000 and households about 13,000 (CBS, 2011). Hetuada Municipality, 
Bhandara, Bhimphedi, Makwanpur Gadi, Bhainse, Bharatpur Metropolitan City, Ratnanagar, 
Ayodhapuri are the major cities, towns and settlements.  

18. East Rapti Basin has two valleys: The East Rapti Valley and the Madi Valley in the south. 
The famous Chitwan National Park and part of Parsa Wildlife reserve are located in this basin. It 
has two distinct characteristic land use patterns in the upper and in the lower catchment. 

19. The upper catchment (hills) has dominant non-agricultural land use types, such as forest, 
shrub and grass, dominating about 84.2% of the total area. Much of the cultivated land and 
settlement lie in the terraces or gentler foot slopes of the main tributaries of the East Rapti in the 
upper catchment. 

20. Agriculture appears considerable in the Hill catchment in the north of the Rapti Valley. 
The Hill catchment in the south of the Rapti Valley is all forested, which is under Chitwan National 
Park and stringently protected. The Dun Valley catchment (i.e., lower catchment) has also been 
predominantly used for forest, including riverine type and grass comprising about 50% of the total 
area.  

21. The forest area is under the Chitwan National Parks and the Parsa Wildlife Reserve, which 
are rich in biodiversity (i.e., over 700 wildlife species exist). The forest is home to 68 mammals, 
which includes rare mammals like Bengal tiger, leopard, rhinoceros, bears, boars, dears and 
others. The typical vegetation in the valley catchment is subtropical broadleaf forests with 
predominantly sal trees covering about 70% of the total forest. 

22. Agriculture accounts only for 34.4% which is highly productive. Apart from the forest area, 
agricultural land has intensively been cultivated and about 280 km2 of cultivated land in Chitwan 
is irrigated. Built-up area comprises about 0.1 and 1.7% of the total land which are occupied by 
major cities and towns. 

23. Geology in East Rapti basin is underlain by the Lesser Himalaya in the north, Siwaliks, the 
youngest parallel mountain chain in the Himalayan orogen and Lesser Himalayan rocks (DMG, 
2007) in the North, and by Terai, made of quaternary deposits in the South. The Siwalik Ranges 
from the most tectonically active Himalayan belt, which has resulted in active deformation, 
dislocation and uplift of rocks, give rise to a complex geologic structure, and unstable and erodible 
landscape (Nakata, 1989; Lavé and Avouac, 2001). 

24. The average relief in the upper catchment of the East Rapti Basin is 364 masl. The highest 
point lies in the Peak of Mahabharata Range near Sim Bhajhyang. The average slope of the upper 
catchment is 16.3o; such steep slope indicates high potential for erosive and erodibility in a fragile 
geological setting. The area above 25o slope is about 45.8%. 

25. East Rapti River is a perennial river with a number of tributaries. The flooding 
characteristics are dependent on the location of the site and can range from being considered 
prone to flash flooding in the upper parts of the catchment to a more delayed but sustained 
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flooding in the lower part of the catchment. There has been a history of 143 flood events between 
1991 and 2015 of which a significant proportion have caused widespread damage and loss of life. 

26. There are no available secondary data on ambient air quality, noise, and drinking water 
quality within the East Rapti basin. Given the small scale of work any potential impact on air, noise 
and water quality by the work is not expected. However, the contractor will measure water, air 
and noise quality at proposed flood shelter before starting the work. 

 Anticipated Impacts and Mitigation Measures 

27. The East Rapti subproject with associated civil works will only cover the installation of 
six rain gauges, five water level and discharge stations (FFEWS requiring an area of 5 m2), and 
five flood shelters (each requiring an area of about 300 m2). The associated potential 
environmental impacts will be mainly during the construction phase which are temporary, of short 
duration, localized and can be easily mitigated through the implementation of the environmental 
management plan (EMP).  

28. Installation of FFEWS will not require heavy equipment and machineries. The five flood 
shelters will involve considerably small-scale construction works. Locally available construction 
materials and resources will be used. 

29. Local hiring for non-skilled jobs will be given priority and also for available qualified skilled 
jobs. Transparency in recruitment will be enforced by the PMU and/or PIU. The Contractor will be 
required to comply with the requirements of the Labour Act 2017, and the Child Labour Prohibition 
and Regulation Act 2001 on recruitment and working conditions. 

30. Prior to any construction works, the PIU and PMU, together with the environment specialist 
in PIC and DWRI, will conduct an orientation to the workers and staff of Contractor on 
occupational health and safety (OHS), and environmental requirements of Nepal and ADB. 
The orientation aims are to create awareness on their obligation to comply with the EMP, effective 
record keeping, and environmental reporting. The briefing will include emergency procedures, 
awareness on communicable diseases like tuberculosis and about 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. 

31. PMU and/or PIU will require the Contractor to designate a staff as Emergency and Disaster 
Coordinator to guide the workers in case of an emergency or disaster. The Contractor will inform 
their workers and staff that attendance to mock emergency drills to be conducted regularly will be 
required.  

32. It is not known if the sites for the flood shelters and FFEWS may be of archeological and 
historical value. Since these components will require excavation, the EMP includes a “chance 
find” procedures. 

33. Construction sites for the flood shelters and FFEWS will be temporarily enclosed at least 
2-m high to contain the potential increase in dust and noise levels. Contractor will designate a 
security staff to prevent unauthorized access, potential theft and vandalism. Workers will be 
provided by the Contractor with personal protective equipment (PPE). The use of PPE and safety 
gears such as hardhats, working gloves, ear muffs, googles, masks and similar safety protection 
will be mandatory.  Contractor will also provide the workers with sanitary facilities, adequate and 
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appropriate garbage bins, safe drinking water, first aid kit, and fire-fighting system. Good 
housekeeping at the work sites and temporary space during breaks will be enforced at all times. 
Toolbox meetings will be conducted daily prior to start of work to reinforce the importance of safety 
in the workplace. Workers will be informed, during the orientation at the start of construction, that 
failure to attend the daily toolbox meetings would mean no work for the day.  

34. Site preparation may involve clearance of some trees. Government of Nepal lists 
restrictions on the harvest and sale of plant and tree species. These restrictions will be strictly 
enforced at the construction sites. If clearing of trees cannot be avoided, replacement equivalent 
to 25 times the number of cleared trees will be implemented if tree cleared is in forest area. 
Otherwise, plantation in 1:1 ratio will be done for private or public area trees. The PMU and PIU 
will consult the district forest office for proper guidance, as needed. 

35. Completion of construction works may cause improper clean-up and disposal of 
construction debris causing occupational and community safety and health risks. To prevent any 
potential adverse effect, the Contractor will be required 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 PPE. The PIU and PMU will monitor the compliance of the Contractor.  

36. Once the FFEWS, the flood shelters and the capacity building on CBDRM are working, 
they 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 East Rapti will improve the flood risk management capacity of 
both the institutions involved and the affected communities. 

 Analysis of Alternatives 

37. A “no project” option will entail increased flood risks in the Terai region. With the growing 
population, increase in the development of urban infrastructures, and challenges due to climate 
change, a business-as-usual scenario/do nothing approach is likely to cause more lives lost and 
damage to properties. This option is not sustainable. 

38. FFEWS is a crucial component of disaster risk management strategies. While the main 
purpose of early warning systems is to issue warnings when a flood is imminent or already 
occurring, implementing a stand-alone FFEWS will be insufficient to protect the people living and 
carrying out their livelihoods in the flood prone areas of the Terai region. It is important to train 
community members on how to respond when a warning is given. In the CBDRM component, 
people will be trained to guide the communities in the event of a flood warning. This will increase 
the resilience of affected people to respond at the community level by knowing what to do and 
where to go. The flood shelter is an efficient life-saving facility, a structure that can last for decades 
with a basic level of maintenance.  

 Information Disclosure, Consultation, and Participation 

39. Clause 7.2 of EPR 1997 provides that a 15-day public notice about the project should be 
published in a national daily newspaper to seek written opinions from concerned stakeholders 
and institutions on possible impacts of project implementation. Inclusion of the opinions, 
comments, and suggestions received during the public notice are required to be included in the 
IEE. Other than projects included in Schedule 1 and 2 of EPR 1997, there is no legally binding 
stakeholder or public consultation requirements. The East Rapti components (i.e., FFEWS, flood 
shelter, CBDRM) are not included in Schedule 1 and Schedule 2 of EPR 1997. However, the local 
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governments and stakeholders need to be informed about the project during the field survey and 
consultations in the preparation of the IEE. 

40. Consultations with affected persons and/or beneficiaries will continue during 
implementation. Important stages for consultations to be carried out are as follows: 

(i) during the finalization of the site selection for the FFEWS and flood shelters to 
determine the suitability of the various locations; 

(ii) prior to the detailed design of the FFEWS and flood shelters; 
(iii) prior to any civil works for the FFEWS and flood shelters; 
(iv) during the identification of target communities for CBDRM; and,  
(v) 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.  

 
41. Additional consultations may be conducted to monitor the operation of the FFEWS, flood 
shelters, 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. To meet the information disclosure requirements of ADB as indicated in 
SPS 2009 and AIP 2018, the IEE and the environmental monitoring reports will be posted to ADB 
website. Details of the grievance redress mechanism (GRM) such as contact person, a hotline 
phone number, and a simplified flowchart on how to file a complaint will be disclosed through the 
project websites of DWRI and DHM as well as in the 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 the 
head offices of DWRI and DHM in Kathmandu, in their local offices, and in project site office.  

 Grievance Redress Mechanism 

42. Aside from the requirements of SPS 2009, the GRM is also indicated in the Environmental 
Safeguard Guidelines for Irrigation and Water Induced Disaster Prevention 2015 of the 
Government of Nepal (introduced by the Ministry of Irrigation in 2015). 

43. GRM will involve a process that is understandable, transparent, gender-responsive, 
culturally appropriate, and easily accessible to affected persons without cost and retribution. All 
the costs associated to GRM will be borne by DWRI. 

44. Complaints can be submitted or lodged in person through the Site Engineer/Contractor 
(i.e., face-to-face meetings), written forms (i.e., letter, email or fax), and telephone conversations. 

45. The PMU will designate a staff as contact person responsible for managing the GRM. The 
contact person receives and sort complaints, reviews for eligibility, forwards complaints to the 
proper person, monitors the status of complaints, registers the complaint, and creates a logbook 
registration and complaints. The designated contact person will liaise with the grievance redress 
committee (GRC). PMU and/or PIU will disclose the details of the GRM such as contact person, 
a hotline phone number, and a simplified flowchart on how to file a complaint  through the project 
websites of DWRI and DHM as well as in the billboards at the construction sites. 

46. DWRI will establish GRCs at each subproject area. The GRC will be led by the rural 
municipality/municipality mayor with representation from complainant (one man and one woman), 
water user association or committee chairperson, representation from a local NGO and a 
representative from the project office.  
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47. All meetings related to the complaint will be documented properly by the GRC. If needed, 
the GRC will make field-based assessment to verify and examine the grievances. After proper 
examination and verification, the GRC will have the concerned parties to agree on a time-bound 
action plan to resolve the grievance. The GRC will meet every month to review, investigate (as 
needed) and resolve grievances. A complainant can seek redress in five levels. The complainant, 
if not satisfied with the resolution through the GRM, can always have legal recourse to judicial 
processes.  

 Environmental Management Plan 

48. The EMP, which includes an environmental monitoring plan and institutional 
arrangements, describes the measures to be implemented to ensure that the identified impacts 
during construction and post-construction are mitigated and monitored. 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.  

49. 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 

 Conclusion and Recommendation 

50. Project interventions aim to improve resilience of communities to flooding in East Rapti 
but its implementation may cause potential environmental impacts. Given this, the subproject is 
category B on environment based on SPS 2009 requiring an IEE and is consistent with the 
requirements of Government of Nepal as set forth by EPA 1996 and EPR 1997. 

51. While the components to achieve this objectives may cause potential environmental 
impacts during implementation, they are mainly during construction which are considered 
temporary, of short duration, and can be easily mitigated through the implementation of the EMP; 
compliance of the Contractor to the requirements of the EMP, environmental requirements of 
Nepal and ADB; and compliance monitoring of the PIU and/or PMU. The PMU and PIU will have 
the technical support of environment experts from the PIC and DWRI to ensure that the 
environment requirements are complied with. 

52. Consultations will continue during implementation to ensure that persons affected and/or 
beneficiaries will be included every step of the way from site selection, design, and 
construction/installation of FFEWS and flood shelters. 

53. Overall, with the project, it is expected to minimize human fatalities, injuries and health 
risks, infrastructure damage, and reduces costs related to post-flood rehabilitation and rebuilding.
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country in the world and ranks 11th among 200 countries on flood hazards.6 Flooding occurs during 
the monsoon season between June and September, which accounts for 80% of annual 
precipitation. With the increasing challenges to deal with climate change, Nepal ranks 4th in terms 
of climate risk according to the Global Climate Risk Index, which assesses the impacts of 
meteorological events in relation to economic losses and human fatalities.7 

2. Flooding poses a recurrent risk to large sections of the population particularly the 
communities residing in the Terai region (lowland region across southern Nepal). These areas 
are considered vulnerable due to population growth, productive agricultural and commercial land, 
lack of flood protection infrastructure and flood early warning systems, and low community 
awareness on how to respond to flooding. 

3. On 27 July 2012, the Asian Development Bank (ADB) provided assistance to the 
Government of Nepal to address the factors that constraints, among others, the prevention of 
water-induced disasters. Part of the outcomes of this assistance is the identification of priority 
river basins for flood risk management. Six priority river basins in the Terai region south of Nepal 
and six subprojects have been identified to reduce the incidence of severe floods and provide 
protection to people, houses, public infrastructure, and agricultural land.  

4. Building on these outcomes and to achieve the reduction of water-induced disasters, 
Government of Nepal, through the Ministry of Energy, Water Resources and Irrigation (MEWRI), 
requested the ADB for financing of about $40 million to cover the costs of (i) hydraulic structures 
to mitigate the impacts of flooding; (ii) flood forecasting and early warning system (FFEWS) 
capable of alerting people in the basin to a pending flood; and (iii) training of people and local 
government officials on community-based disaster risk management (CBDRM) to improve 
resilience in managing the adverse impacts of flooding. 

A. Overview of the Project 

5. The main objectives of the project are to improve the resilience of the communities in the 
six river basins to flooding, and to reduce the social and economic losses due to water-induced 
disasters. The six priority river basins are within the Terai region.8  Table 1.1 presents the project 
outputs and Figure 1.1 shows the project location. 

Table 1.1 Project Outputs 

Output Description 

Output 1: Flood protection 
infrastructure improved. 

Reduce the direct impacts from flooding through: 
(i) construction of flood control infrastructure (embankments, 
spurs, and outlet structures); (ii) demonstration of nature-based 
solutions for better flood risk management, including 
bioengineering river embankments with suitable flora/ 
vegetation to prevent soil erosion; and (iii) development of flood 

 
6 Government of Nepal, Ministry of Home Affairs. Disaster Risk Management in Nepal: Status, Achievements, 

Challenges and Ways Forward. 2017. http://drrportal.gov.np/uploads/document/892.pdf.  
7 Asian Disaster Preparedness Center and UN Office for Disaster Risk Reduction. Disaster Risk Reduction in Nepal, 

Status Report (July 2019). https://reliefweb.int/report/nepal/disaster-risk-reduction-nepal-status-report-july-2019. 
8 The six basins are: Mawa–Ratuwa, Bakraha, Lakhandei, East Rapti, West Rapti, and Mohana–Khutiya River Basins 

located in the Terai region, which is a lowland region in southern Nepal. 

http://drrportal.gov.np/uploads/document/892.pdf
https://reliefweb.int/report/nepal/disaster-risk-reduction-nepal-status-report-july-2019
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Output Description 

protection infrastructure maintenance manuals and asset 
management systems. 
 

Output 2: Flood forecasting and 
response systems enhanced. 

Supports the government and the communities in flood-prone 
areas to improve early flood warning systems through: 
(i) installation of hydrometeorological stations and 
strengthening capacity for flood forecasting; (ii) enhancing early 
warning communications system, possibly using sirens or 
mobile phone technology, to communicate advance flood 
warnings to local communities; and (iii) maintenance of FFEWS. 
 

Output 3: Flood prevention and 
preparedness capacity improved 

This will be delivered by: (i) preparing and implementing a 
project stakeholder communication and outreach program; 
(ii) undertaking organizational capacity building program on 
flood risk management and infrastructure planning for 
Department of Water Resources and Irrigation (DWRI); and in 
(iii) developing community-based disaster risk management 
(CBDRM) plans in line with local development plans and 
budgets that integrate disaster risk information.9 
 

 
6. Specifically for the East Rapti basin, the components will be: (i) construction of five flood 
shelters, (ii) installation of six rain gauges, (iii) five water level and discharge stations, (v) five flood 
shelters, and (v) capacity building for flood prevention and preparedness following the CBDRM 
approach. Estimated capital cost for the East Rapti subproject is $255,600. 

7. There will be no river training works for East Rapti subproject as implementing structural 
measures may put the Chitwan National Park (CNP) at risk. The CNP was established in 1973 
and covers an area of about 923 km2 where 710 km2 (or about 23%) is within the East Rapti 
Basin. CNP was declared a UNESCO World Heritage Site in 1984. Another national park within 
the East Rapti Basin is the Parsa Wildlife Reserve National Park. 

B. Project Implementation Arrangements 

8. The executing agency will be MEWRI and the project will be implemented by the DWRI 
and the Department of Hydrology and Meteorology (DHM). The project will be executed and 
implemented by the central government. Implementation arrangements of the project will follow 
the ongoing People’s Embankment Program (PEP) of the Government of Nepal.10 Based on PEP 
implementation arrangements, field offices will be responsible for construction supervision at the 
field level.  

9. A project management unit (PMU) will be set up at MEWRI and a project implementation 
unit (PIU) at DWRI and DHM who will be responsible for the day-to-day management, monitoring, 
reporting, and coordination during implementation. DWRI will implement the six river basin flood 
risk management subprojects while DHM will be involved in the design and implementation of the 
FFEWS component. A project implementation consultant (PIC) will be engaged to support the 
PMU and will include an environment specialist to ensure compliance to the environment, health, 

 
9  CBRM includes developing community flood risk maps and supporting implementation of non-structural measures 

prioritized in community plans, especially measures related to strengthening livelihood resilience. 
10  PEP is a government scheme in Terai where communities contribute to the construction of embankments through 

user associations funded by DWRI. 
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and safety requirements of Nepal and ADB. DWRI will also designate an environmental liaison 
officer to provide additional technical support. 

10. A project steering committee (PSC) will act as an oversight body providing guidance and 
direction, monitor and review the overall progress and outputs of project implementation. 
The PSC will be chaired by the Secretary of MEWRI. The members will include: Joint Secretary 
MEWRI, Joint Secretary of the Ministry of Finance (MOF), Director General DWRI, Director 
General DHM and representation from the Ministry of Home Affairs (MOHA), National Planning 
Commission, Ministry of Federal Affairs and General Administration (MOFAGA), and the 
concerned provincial governments. 

11. The project is expected to be implemented from September 2020 until September 2027. 
Figure 1.2 presents the project management structure. 
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Figure 1.1 Project Location and August 2017 flood affected areas  
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Figure 1.2 Project Management Structure 

C. Need for Environmental Assessment  

1. Requirements of the Government 

12. The Environment Protection Act (EPA) 1996 (amended 1999 and 2006) and the 
Environment Protection Rules (EPR) 1997 provide the legal basis for the concerned authorities 
for regulating the environmental impact assessment (EIA) and/or Initial Environmental 
Assessment (IEE). Section 3 of EPA 1996 requires proponents to conduct an IEE or EIA based 
on the prescribed proposal, plan or project that may cause changes in the existing environmental 
condition.  

13. Rule 3 of EPR 1997 provides that projects included in Schedule 1 require the completion 
of the IEE procedures while projects in Schedule 2 will comply with the procedures for 
environmental impact assessment (EIA). The project is within Schedule 1 (i.e., control of river 
more than 1 kilometer) requiring an IEE. 

2. Requirements of ADB  

14. The environmental requirements of ADB are embodied in its Safeguard Policy Statement 
(SPS) 2009. The SPS 2009 sets out the requirements for environmental safeguard which applies 
to all the projects and grants they finance.11 Given this, projects to be funded by ADB will be 
subject to screening and categorization based on their potential environmental impacts. 
The categorization determines the required environmental assessment.  

15. Project interventions for the East Rapti basin will be limited to construction of five flood 
shelters and flood forecasting and early warning system (FFEWS), and capacity building for a 
community-based disaster risk management (CBDRM). Construction of the flood shelters and the 
installation of FFEWS will have associated civil works and due to the potential environmental 
impacts, it is classified as category B on environment requiring an initial environmental 
examination (IEE). A category B project is considered likely to have adverse environmental 
impacts that are less adverse, site-specific, few if any of them irreversible, and in most cases 
mitigation measures can be more readily designed. 

 
11 ADB. Safeguard Policy Statement 2009. https://www.adb.org/documents/safeguard-policy-statement 
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16. The SPS 2009 and the Access to Information Policy 2018 (AIP 2018)12 provide for the 
requirements of disclosure of project information from projects and grants funded by ADB. To 
comply with the disclosure requirements, the IEE for East Rapti will be disclosed to the ADB 
website. 

3. The IEE Report 

a. Objective and Scope 

17. The overall objectives of the IEE report are to: 
(i) Describe the existing natural and socio-economical resources in and surrounding 

project areas; 
(ii) Identify and assess potential significant impacts based on existing environmental 

condition 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, 
(vii) Recommend institutional arrangement including capacity building to ensure the 

implementation during construction and operation phases.  
 

b. Methodology 

18. The following approach was followed in preparing the IEE: 
(i) Literature review. Published literatures with priority to publications of government 

institutions as well as international organization are reviewed to collect information 
on project surroundings. National policy and legislative frameworks were reviewed 
to understand the national priorities and also legally binding requirements that 
needs to be complied with during project implementation.  

(ii) Project site visits. Ocular inspection of the sites was conducted to gather 
information needed to describe the existing environment of the area and/or location 
that will be affected. Informal consultations were done during the site visits to know 
the observations of the local people within the project area. 

(iii) Data Analysis. Evaluate and examine the data and information collected during 
the site visits, desktop review, internet search and other sources from government 
publications and relevant international organizations. 

(iv) Impact Evaluation. Potential impacts are assessed based on whether they are 
reversible or irreversible, nature, magnitude, extent and duration. Identified 
potential impacts are evaluated to examine opportunities for environmental 
enhancement and identify measures to mitigate adverse effect. 

(v) Public Consultation.  As provided for by the Environment Protection Regulation 
(EPR) 1997 (amended 2007), a public notice in national daily was published 
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 general 
public like schools, hospitals etc. Public notice aims to cover a wider involvement 

 
12 ADB. Access to Information Policy. https://www.adb.org/sites/default/files/institutional-document/450636/access-

information-policy.pdf  

https://www.adb.org/sites/default/files/institutional-document/450636/access-information-policy.pdf
https://www.adb.org/sites/default/files/institutional-document/450636/access-information-policy.pdf
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and participation of the prevailing users’ communities formed and working at 
different municipalities and rural municipalities. 

(vi) Report Format. The IEE was prepared following the requirements of Annex 10.1 
of the Environmental Safeguards 2071 for Irrigation and Water Induced Disaster 
Prevention Sectors, Schedule 3 of EPR 1997, and SPS 2009 of ADB.   
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II. POLICY, LEGAL, AND ADMINISTRATIVE FRAMEWORK 

A. National environmental requirements  

19. Article 30 of the Nepal Constitution defines the right of people to live in clean environment 
as one of the fundamental rights of its citizens. This guides the state to make legal provisions for 
a proper balance between the environment and development and making structures environment-
friendly and sustainable. The country is responsible 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. 

20. Consistent to the guiding principles of the Constitution, the Government of Nepal 
formulated several national and sectoral policies and legislations for the environmental-friendly 
development, and conservation and protection of natural resources.  

21. The Environment Protection Act 1996 (EPA), and the Environment Protection Regulation 
1997 (EPR) are the key legal provisions to mitigate adverse environmental impacts and integrate 
environmental sustainability in development activities. These legislations have made Initial 
Environmental Examinations (IEEs) or Environmental Impact Assessment (EIA) mandatory for 
both government and private sector development projects. They ensure that environmental and 
social issues are addressed in all development projects. 

22. A summary of relevant policies and legislations is given in Table 2.1.  

Table 2.1 Relevant National Regulations and Policies 

Title Brief Description 

Government of Nepal Guidance on 
Managing COVID-19 Risks while 
Commencing Work in Construction 
Project, 2 April 2020 

Commence work in construction projects by following: 

• Keep workers inside the camp and do not allow to come 
into contact with family members and other individuals 
from outside the sites 

• The minimum physical distance between individuals shall 
be maintained on the sites 

• The health-related protocol issued by the Ministry of 
Health and Population shall be followed 

• Measure temperatures daily, distribute masks, and keep 
sanitizers, soap and water at places inside work area 

• Keep an ambulance ready at all time 

• Provincial and local government may monitor compliance 
  

Three-Year Plan, 2017–2020 • Requires all projects to be formulated and constructed 
based on methods that optimally utilize local skills and 
resources and generate employment opportunities.  

• To ensure minimizing the impacts of climate change and 
protecting environment. It aims to minimize adverse 
impacts on human, 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 
human lives and properties. 
 

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

National strategic framework on sustainable development 
focussing on nature conservation. To achieve the purpose, 
this framework has set four strategic pillars: 
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Title Brief Description 

(i) Mainstreaming nature conservation in development 
efforts; 

(ii) Harmonization amongst sectoral strategies; 
(iii) Coordination amongst related agencies; and, 
(iv) Valuing and accounting ecosystem goods and services 

 

Water Induced Disaster Management 
Policy 2015 (2072) 

• Recognizes climate change as one of the main causes 
for water- induced disasters in Nepal.  

• 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.  

• Aims to make infrastructures sustainable by involving 
communities, cooperatives, and private sector. Stresses 
the need for medium- and long-term disaster prevention 
and control programs, and making them climate-resilient 
and environment-friendly. 

• Gives priority for people’s participation in the 
implementation of flood protection works. It makes the 
User’s Group responsible for providing the land for the 
construction of flood protection works as well as entrust 
the responsibility to ensure smooth implementation of the 
projects without any obstacles from the communities. 
 

Integrated Water Resource Management 
Policy (Draft), 2010 

• Promotes protection of watershed of river basins by using 
bio-engineering techniques, protection of surface and 
groundwater.  

• Addresses mitigation measures for climate change 
impacts for conservation of water resources. 
 

Climate Change Policy, 2011 Includes the following: 
(i) Climate adaptation and disaster risk reduction;  
(ii) Low-carbon development and climate resilience; 
(iii) Access to financial resources and utilization;  
(iv) Capacity building, peoples’ participation and 

empowerment; 
(v) Study, research, technology transfer, climate friendly 

natural resources management; and.  
(vi) Institutional set up with legal provisions and monitoring 

and evaluation. 
 

National Water Plan, 2005 • Recognizes environmental management plan to be a 
strategic document;  

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

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

Irrigation Policy, 2013 • Emphasizes the reduction of adverse environmental 
impacts during construction and operation of irrigation 
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Title Brief Description 

systems through timely environmental assessment and 
implementing mitigation measures;  

• Focusses 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; and, 

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

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 and 
emphasizes integrated water resources management. 
 

Water Resources Act, 1992  • Article 3 states the water resource right of the 
Government of Nepal 

• Article 4 prohibits use of water resources without 
securing license except the specified uses under the Act 

• Article 7 establishes the priority order on the use of water 
resource 

• Article 8 specifies the procedure for water resource 
licensing 

• Article 16 empowers the Government of Nepal to utilize 
the water resources and acquisition of other land and 
property for the development of water resource as 
specified in the Act 

• Article 18 provides for the right of the Government of 
Nepal to fix the water quality standards  

• Article 19 prohibits pollution of water resource above the 
prescribed pollution tolerance limits 

• Article 20 stipulates not to cause harm and adverse effect 
on environment while developing the water resource 
project 
 

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, and,  

• Provision of a compensation fixation committee. 
 

Irrigation Regulation, 2000  
 
 

• Provides the details on formation and administration of 
water users’ associations (WUAs) developed and 
operated by the Government of Nepal or farmer groups; 
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Title Brief Description 

• Provides for the election and dissolution of the executive 
committee of WUAs; 

• Outlines the functions, duties and responsibilities of 
WUAs; 

• Promotes plantation of trees in the right- of- way (ROW) 
of canal; 

• WUA could also function as the Community Forest Users 
Group (CFUG) with the permission from the respective 
District Forest Office (DFO); 

• Authorizes the selling of the felled trees along the canal 
alignment; and, 

• Specifies the requirements for public participation and 
compensation to the land contributed to the structures of 
irrigation system by the farmer. 
 

Environment Protection Act, 1996 Main regulation on environmental management with 
mandatory provisions on the following: 

• Need for an EIA or IEE prior to the start of any 
development project based on location, type and size of 
the project; 

• Pollution control and conservation of national heritage; 

• Defines procedures for EIA/IEE and approval 
procedures; 

• Mandates public consultation in EIA/IEE; and, 

• 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. 
 

Environment Protection Regulation (EPR) 
1997 (amended 2007),  

• Provides clear requirements to be followed while 
conducting the EIA/IEE study (i.e., screening, scoping, 
consultations, approval procedure, mitigation measures, 
monitoring, etc.); 

• 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; 

• Schedule 1 lists projects requiring IEE and Schedule 2 
lists projects that require EIA study; and, 

• Stipulates the responsibility of the Ministry to carry out 
environmental examination of the project after the two-
year completion of construction. 
 

Forest Act, 1993 (amended 2007) • Requires decision makers to take account of all forest 
values, including environmental services and 
biodiversity, not only 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. 
 

Forest Rules, 1995 • Elaborates the legal measures for the conservation of 
forests and wildlife. 
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Title Brief Description 

• Guides that tree cutting clearance is required from 
Department of Forest.  

• Advises that the expenses incurred for cutting trees and 
transportation to be borne by the infrastructure 
developer. 
 

National Park and Wildlife Conservation 
Act, 1973 

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

• Calls for the formulation and implementation of 
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; 

• Prohibits the collection of samples from National parks 
and Reserves without obtaining license; and, 

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

Local Government Operation Act, 2017 • Grants the local level units’ legislative, executive and 
judicial rights; 

• Power of the local legislature 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.  

• 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 

• Smallest unit of government will be allowed to levy taxes 
on house rent, entertainment, property, tourism, among 
others, in compliance with the tax laws of the Central and 
Provincial governments. 
 

Labour Act, 2017 • Sets 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. 
 

Child Labour Prohibition and Regulation 
Act, 2001 

• Prohibits a child from engaging in work; 

• Sets the age requirements of 14 years old who can 
legally work; 
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Title Brief Description 

• No child will be engaged in a risk-full occupation or work 
as provided for in the Act; and, 

• No child will be engaged in work against his will by 
temptation, fear, pressure, or by any other means.  
 

Explosive Material Act, 1962 It requires prior approval of Chief District Officer to 
purchase and use explosives 
 

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; and, 

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

Solid Waste Management Act 2011  • Provisions to minimize the solid waste at source, re-
using, processing or disposing of the solid waste; and, 

• Requires maintenance of a clean and healthy 
environment by minimizing the adverse effects of solid 
waste to public health and environment 
 

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). 
 

National Environmental Impact 
Assessment Guidelines, 1993 

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. 
 

Environmental Safeguard Guideline for 
Irrigation and Water Induced Disaster 
Prevention Sector, 2015 

Provides detailed guidance to project proponent to prepare 
the EIA/IEE reports in the irrigation and disaster 
management sectors. It also provides details on national 
and donor requirements for ensuring compliance with 
donor safeguards and national safeguards.  
 

National Drinking Water Supply Standard, 
2006 

Provides for guidelines, standard limits, required frequency 
of monitoring, process and schedule for measuring the 
standards for water supply.  
 

Nepal Ambient Air Quality Standards, 2012 Set of limits and ambient air quality parameters  

Nepal Noise Standards 2012 Noise levels for different land use categories and noise- 
generating equipment.  
 

 
1. Environmental agency  

23. The Ministry of Forest and Environment (MOFE) is the lead agency for environmental 
management in Nepal whose main responsibility is to ensure that all citizens enjoy the right of 
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living in a clean and healthy environment and promote the environment friendly and climate 
resilient development in the country.  

24. As the leading ministry on environmental management, it ensures that policies and 
legislations are complied with. There are six divisions all headed by joint secretary-level officers. 
The Environmental and Biodiversity Division (EBD) reviews and approves the EIA reports of major 
development projects. Under the EBD is the Environmental Impact Assessment unit primarily 
responsible for initial review and administration of the environmental assessment procedures. 
A Technical Committee headed by the Division Chief is constituted to facilitate the review of EIA 
reports in Nepal. According to EPA 1996 and EPR 1997, line ministries are authorized for the 
review and approval of the IEE reports. 

25. In 2012, Government of Nepal established the Department of Environment (DOE) tasked 
for monitoring and auditing of projects to ensure that the commitments made in the EIA and IEE 
reports are complied with. Under the DOE is the Environmental Impact Assessment and 
Environmental Monitoring with 12 technical officers. DoE has a section on Environmental Pollution 
Control and Monitoring, and Environmental Laboratory. These are relatively new units in the 
process of institutional strengthening. 

2. Relevant agencies 

26. MEWRI is the line ministry responsible for the review and approval of IEE reports on 
energy, water resources, irrigation and water induced disaster management. Key responsibility of 
MEWRI is in establishing good coordination and cooperation among the provinces in the design 
and implementation of flood control measures and implementation of the flood protection works. 
MEWRI, as the main development ministry, has gained significant experiences over the years in 
the review and evaluation of EIA and IEE in the energy and water resources sector. A separate 
section on Environment headed by the Under Secretary (Technical) is responsible for initial review 
and evaluation of the submitted IEEs. There is a technical committee to support the evaluation of 
the IEEs. Project proponents are required to present the IEE report to the committee and address 
the comments received.  

27. DWRI is the result of merging the Department of Irrigation (DOI) and the Department of 
Water Induced Disaster Prevention (DWIDP). DWRI has a section on Study, Design and 
Environment headed by an Under Secretary (Technical) officer with two officers (i.e., one 
Environmental Inspector, and one Irrigation Engineer). DWRI has developed the Environmental 
and Social Safeguard Guidelines for the irrigation and water induced disaster sector. With 
experience in managing major development projects, DWRI has built the institutional capacity in 
ensuring the compliance to the environmental and social safeguard requirements of both 
Government of Nepal and ADB. DWRI is also responsible for providing technical support to the 
District level offices in the implementation of EMPs. 

28. The DHM, originally under the MOFE, is now under MEWRI. The DHM is responsible for 
monitoring all the hydrological and meteorological activities in Nepal. No agency is entitled to 
carry out such activities without a proper liaison with DHM. DHM is based in Kathmandu and has 
three basin offices: (i) Karnali Basin Office in Surkhet, (ii) Narayani Basin Office in Pokhara and 
(iii) Kosi Basin Office in Dharan. DHM has four divisions headed by Joint Secretary-level officers 
and within these divisions there are 15 sections. As member of the World Meteorological 
Organisation (WMO), DHM contributes to the global exchange of meteorological data on a regular 
basis. DHM has gained good experiences in design and implementation of FFEWS. 
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29. Peoples Embankment Program (PEP) Field Offices. All the six priority river basins have 
PEPs (Field Offices) which will be directly involved in the implementation of subprojects. 
The Bharatpur Field Office will look after the East Rapti basin. Each field office is headed by an 
Under Secretary (Technical) level officer with three civil engineers, three civil sub-engineers, one 
finance officer, and seven other administrative staff. A civil engineer will be designated as the 
Environmental Liaison Officer. These offices get technical support from the Environment Section 
of DWRI. 

3. Environmental Approval Process 

30. The environmental assessment system in Nepal is governed by the EPA 1996 and the 
EPR 1997 requiring environmental assessment for major development projects. EPR 1997 
provides that the projects included in Schedule 1 require the completion of the IEE procedures 
while projects in Schedule 2 will comply with the procedures for environmental impact assessment 
(EIA). Projects requiring IEE/EIA in the energy and water resources sectors are presented in 
Table 2.2 and the procedures followed for conducting IEE are presented in Figure 2.1. EPR 1997 
has provided the authority of reviewing and approval of the projects requiring IEE to the 
line/sectoral ministries while the approval of projects requiring an EIA will be through the MOFE. 

31. MEWRI has the authority for approval of the IEE in the energy and water resources sector. 
Projects requiring IEE/EIA in the energy and water resources sectors are presented in Table 2.2 
and the procedures followed for conducting IEE are presented in Figure 2.1.  

Table 2.2 Projects Requiring IEE or EIA in the River Training (Flood Protection) and 
Building Works 

Projects Description IEE Threshold EIA Threshold 

Flood Protection  • More than 10- kilometer (km) of 
river training works 

 

Construction of 
Residential, 
Commercial or 
Combination Buildings 

• 5,000 square meters (m2) to 
10,000 m2 built up or floor area 

• 10 floor or 25 meters to 16 floor 
or 50-meter-tall buildings 

• More than 10,000 m2 built up or floor 
area 

• More than 16 floors or 50-meter-tall 
buildings 

 

Construction of Cinema 
Hall, Community Hall, 
Theater, Stadium, 
Concert Hall, Spot 
Complex 

• Arrival and exit at a time of 
1,000 to 2,000 people  

• Arrival and exit at a time 2,000 or 
more people 

Others • Any water resources related 
projects resulting in 
displacement of 25 to 100 
people with permanent 
residences 

• Any water resources related 
projects resulting in displacement of 
more than 100 people with 
permanent residences 

• Multi-purpose reservoir 
development 

• Inter-basin water transfer 
 

Projects in Sensitive 
Areas 

 Any project located in following areas:  

• Historical, cultural and ancient 
areas  

• National park, wildlife reserve, 
wetland and conservation areas  

• Water source areas for public 
drinking water supplies 
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Figure 2.1 IEE Procedures of Government of Nepal 
 

32. Securing of Permits The following permits must be obtained by the project during 
IEE/EIA study or prior to construction activities (Table 2.3):  

(i) IEE/EIA survey permit within forest areas from the Department of Forest; 
(ii) Tree cutting clearance from the MOFE or Cabinet approval for occupying forest 

areas for development work; and,  
(iii) Permit from the Department of Archaeology for work in sensitive archaeological 

areas. 

 
33. Given the locations and extent of interventions, the requirements listed above will not 
affect the project. 

Table 2.3 Permits/Clearance Required 

No. Clearance Act/Rule/Notification/Guideline 
Concerned 

Agency 
Responsibility 

A. Pre-construction Stage 

1 Environmental 
Clearance 
(categorized as “B” 
with IEE requirement) 

EPA 1996 and EPR 1997 (with 
amendments). 

MEWRI PMU, PIU  

B. Implementation Stage 

3 Permission for 
construction material 
quarrying (stone, 

Local Government Operation Act, 
2017; Soil and Watershed 
Conservation Act, 1982 and 

Concerned 
Rural 

Contractor 
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No. Clearance Act/Rule/Notification/Guideline 
Concerned 

Agency 
Responsibility 

cobble, sand, gravel, 
soil etc.) 

Watershed Conservation Rule, 
1985; EPA 1996 and EPR, 1997 
(with amendments) 

Municipality or 
Municipality 

 
34. Other Environmental Safeguard Consideration The PMU, PIU, and People 
Embankment Program (Field Offices) shall follow a set environmental protection approach in 
implementing the works to ensure environmental sustainability. The general principles for 
environmental management in the construction activities shall be included in the bid documents 
or scope of work under the Terms of Reference (in case of implementation through community 
contract) together with the environmental management plans in the IEE or due diligence reports 
(see format in Appendix 2). General safeguard principles for implementing construction projects 
are presented in Appendix 3. In addition to these, the following principles shall be followed: 

(i) PMU shall be responsible for undertaking overall environmental compliance in the 
project activities; 

(ii) Environmental Focal Person at the Field Offices shall be responsible for 
undertaking overall environmental compliance in the subproject activities in the 
districts. A qualified person with environment/social experience shall be 
designated to lead as the Safeguard Focal Person and s/he shall be assisted by 
an environmental specialist at the PIC for subproject-specific safeguard screening, 
EMP compliance monitoring, and reporting; 

(iii) All the FFEWS works to be funded by the project shall be subject to environmental 
screening/assessment in order to prevent adverse environmental impacts; 

(iv) Comply with the Environmental Safeguard Guideline for Irrigation, Water Induced 
Disaster Prevention prepared by MEWRI to avoid or minimize adverse 
environmental impacts (if any); 

(v) Priority shall be given on the use of locally-available construction materials; 
(vi) Avoid sensitive ecological areas, and encourage planting trees for vegetative 

barrier and promoting green development; and 
(vii) Environment-friendly and energy-efficient options (solar power) shall be promoted, 

whenever appropriate.  
 

4. Applicable environmental standards 

35. The following tables present the applicable environmental standards. Table 2.4 shows the 
national ambient air quality standards, Table 2.5 presents the national ambient noise level limits, 
Table 2.6 gives the national drinking water quality standards.  
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Table 2.4 National Ambient Air Quality Standards 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Table 2.5 National Ambient Noise Level Limits 

Environmental 
Setting/Area 

Noise Level, dB(A) 

Typical Range of Ldn*, 
dB(A) 

Average Ldn, 
dB(A) 

High traffic 64–86 74.36 

Old residential 59–73 66.28 

New residential 48–69 62.00 

Commercial-cum-residential 69–75 72.75 

Commercial-cum-tourist 59–76 69.25 
* day-night noise level, the Leq (equivalent noise level) over a 24-hour period also known as 
the day night indicator 
Source: Nepal Health Research Council 2003 
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Table 2.6 National Drinking Water Quality Standards 

 

Group Parameter Unit 
Maximum Concentration 

Limits 

Physical and 
chemical 

Turbidity 
pH 
Color 
Taste & Odor 
Total Dissolved Solids 
Electrical Conductivity 
Iron 
Manganese 
Arsenic 
Cadmium 
Chromium 
Cyanide 
Fluoride 
Lead 
Ammonia 
Chloride 
Sulphate 
Nitrate 
Copper 
Total Hardness 
Calcium 
Zinc 
Mercury 
Aluminum 
Residual Chlorine 

NTU 
 
TCU 
 
mg/l 
µc/cm 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 

5 (10)** 
6.5-8.5* 
5 (15)** 
Would not be objectionable 
1000 
1500 
0.3 (3)** 
0.2 
0.05 
0.003 
0.05 
0.07 
0.5-1.5* 
0.01 
1.5 
250 
250 
50 
1 
500 
200 
3 
0.001 
0.2 
0.1-0.2* 

Microbiological 
E-Coli 
Total Coli form 

MPN/100ml 
MPN/100ml 

0 
95% in sample 

Note : * These standards indicate the maximum and minimum limits. 
** Figures in parenthesis are upper range of the standards recommended. 
 
Sources: 
-Environment Statistics of Nepal 2008, Government of Nepal, National Planning Commission Secretariat, Central Bureau of 
Statistics, Kathmandu, Nepal 

 
36. SPS 2009 provides that during construction, the GOB will apply pollution prevention and 
practices that are in line with international good practice as given by international standards such 
as the IFC-WB EHS General Guidelines 2007. In addition, should the regulations of the 
Government differ from the levels and measures set by the IFC-WB EHS General Guidelines 
2007, the Government will achieve whichever is more stringent. The relevant standards from IFC-
WB EHS General Guidelines 2007 are given in Table 2.7. 
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Table 2.7 Relevant Environmental Standards from IFC-WB EHS Guidelines 2007 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5. Relevant international environmental agreements 

37. Aside from the national environmental regulations, the international environmental 
agreements, where Nepal is a party, will be referred to in the design of the flood shelters and 
FFEWS, and in the implementation of the project. Table 2.8 lists the relevant international 
environmental agreements that can provide guidance to the East Rapti subproject. 

Table 2.8 Relevant International Environmental Agreements  

International Environmental Agreement Description 

United Nation’s Convention on Biodiversity 
(CBD) 1992 

Nepal ratified the Convention on 23 November 1993. A 
framework that requires signatories to develop national 
strategies (National Biodiversity Strategy and Action 
Plan) for the conservation and sustainable use of 
biological diversity. 
 
The Nepal National Biodiversity Strategy and Action Plan 
2014–2020 aims to provide a strategic framework for the 
conservation and sustainable use of Nepal’s biodiversity. 
 

Convention on the International Trade in 
Endangered Species of Wild Fauna and 
Flora (CITES) 1973 
 

Came into force on 1 July 1975, this convention 
addresses the exploitation patterns and overharvesting 
that threaten species of flora and fauna. Under this 
Convention, the governments agree to restrict or regulate 
trade in species that are threatened by unsustainable 
patterns and to protect certain endangered species from 
overexploitation by means of a system of import/export 
permits. 
 
Following this agreement, Nepal has included plant, 
animal, bird and aquatic species into the list of protected 
species in the country. 
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International Environmental Agreement Description 

Convention Concerning the Protection of the 
World Cultural and Natural Heritage (Paris 
1972). 

Accepted by Nepal on 20 June 1978, this convention 
defines and provides for the conservation of the world`s 
heritage by listing the natural and cultural sites whose 
value should be preserved.   
 

Convention on Wetlands of International 
Importance Especially as Waterfowl Habitat 
(Ramsar Convention) 1971 

Nepal acceded to the convention on 17 December 1987.  
The convention aims to control the global loss of wetlands 
and to conserve those that remain through sustainable 
use and management requiring international cooperation, 
policy making, capacity building and technology transfer.  
  

Vienna Convention for the Protection of the 
Ozone Layer 1985 

Nepal ratified the Convention in 1994. A framework for 
efforts to protect the globe’s ozone layer by means of 
systematic observations, research and information 
exchange on the effects of human activities on the ozone 
layer and to adopt legislative or administrative measures 
against activities likely to have adverse effects on the 
ozone layer. 
 

Montreal Protocol on Substances that 
Deplete the Ozone Layer (a protocol to the 
Vienna Convention for the Protection of the 
Ozone Layer) 1987 

Nepal acceded to the Protocol in 1994 which is designed 
to protect the ozone layer by phasing out the production 
of numerous substances that are responsible for ozone 
depletion.  This treaty also requires controlling emissions 
of substances that deplete ozone. 
 

Rotterdam Convention 2004 Came into force on 5 October 2007, this convention 
promotes shared responsibility and cooperative efforts 
among participants in the international trade of certain 
hazardous chemicals in order to protect human health 
and the environment from potential harm. 
 

Kyoto Protocol 1997 An international agreement adopted on 11 December 
1997 and ratified in Nepal on 16 September 2005.  This 
agreement commits its Parties to set internationally- 
binding emission reduction targets. This agreement is 
linked to the United Nations Framework Convention on 
Climate Change (UNFCCC). 
 

Paris Agreement 2015 Ratified by Nepal on 5 October 2016, this is an agreement 
within the UNFCCC that deals with greenhouse gas 
(GHG) emissions mitigation, adaptation and finance 
beginning 2020. 
 

United Nation’s Framework Convention on 
Climate Change (UNFCCC) 1992  

Nepal ratified the Convention on 2 May 1994.This 
framework aims to achieve stabilization of greenhouse 
gas (GHG) concentrations in the atmosphere at a level 
low enough to prevent dangerous anthropogenic 
interference with the climate system. 
 

Convention to Combat Desertification 1994 Nepal ratified the Convention in 1996. A legally binding 
international agreement that links the environment and 
development to sustainable land management. The 
Convention addresses the arid, semi-arid and dry sub-
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International Environmental Agreement Description 

humid areas, known as the drylands, where some of the 
most vulnerable ecosystems and peoples can be found. 

Basel Convention on the Control of 
Transboundary Movements of Hazardous 
Wastes and their Disposal 1989 

Nepal acceded to the Convention on 15 October 1996.  
This convention aims to reduce the amount of waste 
produced by signatories and regulates the international 
traffic in hazardous wastes. 
 

Stockholm Convention on Persistent 
Organic Pollutants 2004 

Ratified in Nepal on 6 March 2007, this global treaty aims 
to eliminate or restrict the production and use of 
persistent organic pollutants to protect human health and 
the environment. 
 

B. Environmental requirements of ADB 

38. The Safeguard Policy Statement (SPS) 2009 provides for the environmental requirements 
and review procedures of ADB for all the projects and grants they finance. SPS 2009 consists of 
three key safeguard areas (i) environment, (ii) involuntary resettlement, and (iii) indigenous 
peoples; aims to avoid adverse project impacts to both the environment and the affected people; 
minimize, mitigate and/or compensate for adverse project impacts; and help Borrowers to 
strengthen their safeguard systems and to develop their capacity in managing the environmental 
and social risks. Since the safeguards capacity of PMU and field offices (IAs) is limited, they will 
be trained through institutional capacity building program and supported in safeguards monitoring 
and reporting by a senior environment expert of PMISC. Field Offices will be supported by a team 
of safeguard monitors under close guidance of the environment expert. 

39. During the project identification stage, ADB uses a rapid environmental assessment 
checklist and refers to the categorization system to indicate the significance of potential 
environmental impacts. The project’s environment category is determined by the category of its 
most environmentally sensitive component, including direct, indirect, cumulative, and induced 
impacts within the project's area of influence. The project categorization system and the 
assessment required are described in Table 2.9. 

Table 2.9 Environmental Classification based on SPS 2009 

Category Definition Assessment Requirement 

A 

Likely to have significant adverse 
environmental impacts that are 
irreversible, diverse, or 
unprecedented, and may affect an 
area larger than the sites or facilities 
subject to physical works. 
 

Environmental impact assessment 
(EIA) 

B 

Likely to have adverse 
environmental impacts that are less 
adverse than those of Category A. 
Impacts are site-specific, few if any 
of them irreversible, and in most 
cases mitigation measures can be 

Initial Environmental Examination (IEE) 
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Category Definition Assessment Requirement 
designed more readily than Category 
A. 
 

C 

Likely to have minimal or no adverse 
environmental impacts. 

No environmental assessment is 
required but the environmental 
implications of the project will be 
reviewed. 
 

FI 

Project involves investment of ADB 
funds to or through a financial 
intermediary (FI). 

FIs will be required to establish an 
environmental and social management 
commensurate with the nature and risks 
of the FI's likely future portfolio to be 
maintained as part of the FI's overall 
management system. 
 

Source: ADB. Safeguard Policy Statement 2009, p. 19. http://www.adb.org/sites/default/files/institutional-
document/32056/safeguard-policy-statement-june2009.pdf.  

 
1. Environmental requirements  

40. Based on the potential environmental impacts, the project (i.e., six subprojects) is 
categorized as B requiring the preparation of an IEE following the requirements of SPS 2009.  

2. Disclosure requirements  

41. Aside from SPS 2009, the Access to Information Policy 2018 (AIP)13 provides for the 
requirements of disclosure for project information of projects and grants funded by ADB. 
Consistent with SPS 2009, AIP 2018 requires the disclosure of documents submitted by the 
borrower and/or client as follows:  

(i) a draft EIA report for category A project, at least 120 days before Board 
consideration; 

(ii) a draft environmental assessment review framework, where applicable, before 
appraisal;14 

(iii) the final EIA or IEE, upon receipt by ADB; 
(iv) a new or updated EIA or IEE, and a corrective action plan, if any, prepared during 

project implementation, upon receipt by ADB; and, 
(v) the environmental monitoring reports, upon receipt by ADB. 

 
42. To meet the disclosure requirements of ADB, this IEE will be disclosed to ADB website 
upon submission by DWRI and DHM. Table 2.10 presents a summary of the implications of SPS 
2009 to the project.  

  

 
13  https://www.adb.org/sites/default/files/institutional-document/450636/access-information-policy.pdf  
14 If no further mission for appraisal is required, the document will be posted before the management review meeting 

or the first staff review meeting for sovereign projects, or before the final investment committee meeting for 
nonsovereign projects, as applicable (ADB procedures). 

http://www.adb.org/sites/default/files/institutional-document/32056/safeguard-policy-statement-june2009.pdf
http://www.adb.org/sites/default/files/institutional-document/32056/safeguard-policy-statement-june2009.pdf
https://www.adb.org/sites/default/files/institutional-document/450636/access-information-policy.pdf
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Table 2.10 Implications of SPS 2009 to the Project 

No. SPS 2009 Principles Description 

1 Use a screening process for each proposed 
project, as early as possible, to determine 
the appropriate extent and type of 
environmental assessment so that 
appropriate studies are undertaken 
commensurate with the significance of 
potential impacts and risks. 
 

A Rapid Environmental Assessment (REA) checklist 
was completed and the environment category based 
on SPS 2009 is B requiring an IEE. 

2 Conduct an environmental assessment for 
each proposed project to identify potential 
direct, indirect, cumulative, and induced 
impacts and risks to physical, biological, 
socioeconomic (including impacts on 
livelihood through environmental media, 
health and safety, vulnerable groups, and 
gender issues), and physical cultural 
resources in the context of the project’s 
area of influence. Assess potential 
transboundary and global impacts, 
including climate change. Use strategic 
environmental assessment where 
appropriate. 
 

An IEE following the requirements of SPS 2009 was 
prepared.  

3 Examine alternatives to the project’s 
location, design, technology, and 
components and their potential 
environmental and social impacts and 
document the rationale for selecting the 
particular alternative proposed. Also 
consider the no project alternative. 
 

A “no project” option and “with project” option were 
considered based on locations of the 102 flood-
prone rivers discharging into the Terai region and 25 
river basins. 

4 Avoid, and where avoidance is not 
possible, minimize, mitigate, and/or offset 
adverse impacts and enhance positive 
impacts by means of environmental 
planning and management. Prepare an 
environmental management plan (EMP) 
that includes the proposed mitigation 
measures, environmental monitoring and 
reporting requirements, related institutional 
or organizational arrangements, capacity 
development and training measures, 
implementation schedule, cost estimates, 
and performance indicators. Key 
considerations for EMP preparation include 
mitigation of potential adverse impacts to 
the level of no significant harm to third 
parties, and the polluter pays principle. 
 

An EMP is included in the IEE. The EMP will provide 
guidance to the construction contractor and their 
subcontractor (if any) who will be engaged during 
project implementation to ensure compliance to the 
relevant provisions in SPS 2009. The EMP will also 
provide guidance to DWRI and DHM during 
operation phase. The EMP includes an 
environmental monitoring plan (EMoP). 

5 Carry out meaningful consultation with 
affected people and facilitate their informed 
participation. Ensure women’s participation 
in consultation. Involve stakeholders, 

Several consultations were carried out for the entire 
project.  For the East Rapti subproject, consultations 
and/or information, education, and communication 
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No. SPS 2009 Principles Description 

including affected people and concerned 
nongovernment organizations, early in the 
project preparation process and ensure 
that their views and concerns are made 
known to and understood by decision 
makers and taken into account. Continue 
consultations with stakeholders throughout 
project implementation as necessary to 
address issues related to environmental 
assessment. Establish a grievance redress 
mechanism to receive and facilitate 
resolution of the affected people’s concerns 
and grievances regarding the project’s 
environmental performance. 
 

(IEC) will be conducted by DWRI and DHM prior to 
the construction of the five flood shelters. 
 
Five-level grievance redress mechanism, consistent 
with international best practices is included in the 
IEE. DWRI and DHM will ensure the representation 
of women and community in the grievance redress 
committee.  

6 Disclose a draft environmental assessment 
(including the EMP) in a timely manner, 
before project appraisal, in an accessible 
place and in a form and language(s) 
understandable to affected people and 
other stakeholders. Disclose the final 
environmental assessment, and its 
updates if any, to affected people and other 
stakeholders. 
 

Disclosure of the IEE to ADB website will be 
endorsed by DWRI and DHM. 

7 Implement the EMP and monitor its 
effectiveness. Document monitoring 
results, including the development and 
implementation of corrective actions, and 
disclose monitoring reports. 

During the construction phase of the flood shelters 
and FFWES, the contractor will be responsible for 
implementing the EMP and will be monitored for 
compliance by the PMU and the Field Offices in the 
districts under DWRI. 
 
Environmental monitoring reports and corrective 
action plan (CAP), if needed, will be prepared by the 
PMU-DWRI/DHM and will be similarly disclosed to 
ADB website. 
 

8 Do not implement project activities in areas 
of critical habitats, unless (i) there are no 
measurable adverse impacts on the critical 
habitat that could impair its ability to 
function, (ii) there is no reduction in the 
population of any recognized endangered 
or critically endangered species, and (iii) 
any lesser impacts are mitigated. If a 
project is located within a legally protected 
area, implement additional programs to 
promote and enhance the conservation 
aims of the protected area. In an area of 
natural habitats, there must be no 
significant conversion or degradation, 
unless (i) alternatives are not available, (ii) 
the overall benefits from the project 
substantially outweigh the environmental 
costs, and (iii) any conversion or 
degradation is appropriately mitigated. Use 

The five flood shelters, six rain gauges, and five 
water level and discharge stations for the East Rapti 
will not be located in a critical habitat. 
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No. SPS 2009 Principles Description 

a precautionary approach to the use, 
development, and management of 
renewable natural resources. 
 

9 Apply pollution prevention and control 
technologies and practices consistent with 
international good practices as reflected in 
internationally recognized standards such 
as the World Bank Group’s Environmental, 
Health and Safety Guidelines. Adopt 
cleaner production processes and good 
energy efficiency practices. Avoid pollution, 
or, when avoidance is not possible, 
minimize or control the intensity or load of 
pollutant emissions and discharges, 
including direct and indirect greenhouse 
gases emissions, waste generation, and 
release of hazardous materials from their 
production, transportation, handling, and 
storage. Avoid the use of hazardous 
materials subject to international bans or 
phaseouts. Purchase, use, and manage 
pesticides based on integrated pest 
management approaches and reduce 
reliance on synthetic chemical pesticides. 
 

Mitigation measures to prevent pollution in the flood 
shelters will be implemented 

10 Provide workers with safe and healthy 
working conditions and prevent accidents, 
injuries, and disease. Establish preventive 
and emergency preparedness and 
response measures to avoid, and where 
avoidance is not possible, to minimize, 
adverse impacts and risks to the health and 
safety of local communities. 
 

Construction works for the flood shelters may cause 
accidents or injuries to workers. Contractors will be 
required to comply with the EMP and workers will be 
provided with personal protective and safety gears.  
Contractors will be required to comply with the 
national environmental health and safety (EHS) 
requirements, and relevant provisions in the World 
Bank EHS Guidelines 2007.  

11 Conserve physical cultural resources and 
avoid destroying or damaging them by 
using field-based surveys that employ 
qualified and experienced experts during 
environmental assessment. Provide for the 
use of “chance find” procedures that 
include a pre-approved management and 
conservation approach for materials that 
may be discovered during project 
implementation. 
 

Locations of the five flood shelters are not known to 
have physical cultural resources as defined by SPS 
2009. Nonetheless, given that there will be 
associated excavation works, a “chance find” 
procedures will be included in the EMP. 
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III. DESCRIPTION OF THE PROJECT 

43. The entire project will be located in six priority river basins and will have three outputs. 
The outputs are as follows: 

(i) construction of flood protection infrastructures for five river basins (i.e., Mohana-
Khutiya, West Rapti, Mawa-Ratuwa, Bakhara, and Lakhandei); 

(ii) installation of flood forecasting and response systems in six river basins; and, 
(iii) capacity building for flood prevention and preparedness following the community-

based disaster risk management (CBDRM). 
 
44. Table 3.1 shows the summary of project interventions on flood protection infrastructures 
and flood forecasting and early warning systems (FFEWS). The FFEWS will include installations 
of rain gauges, water level and discharge measuring stations, and construction of flood shelters. 
FFEWS and CBDRM are the non-structural measures included in the project. Project 
interventions will be designed to reduce the loss of life and injuries, and economic displacement 
from flood events. 

Table 3.1 Details of Flood Protection Works and Flood Forecasting and Early Warning 
Systems (FFEWS) 

No. 
Sub-

Projects 

River Training Works FFEWS 

Embankment 
(km) 

Additional 
Revetment 

(km) 

Spurs 
(No.) 

Rain 
Gauge 
(No.) 

Water 
level and 
discharge 
stations 

Flood 
Shelters 

(No.) 

1 Mohana-
Khutiya 

10.28 2.15 146 11 9  
(5 water 

level only) 

13 

2 Mawa-
Ratuwa 

10.485 1.33 188 4 4  
(1 water 

level only) 

11 

3 West Rapti 12.53 12.53 - 5 8 5 

4 Lakhandei 1.6 1.16 27 5 4  
(1 water 

level only) 

6 

5 Bakraha 4.365 0 42 6 5  
(2 water 

level only) 

3 

6 East Rapti - - - 12 6 
(3 water 

level only) 

5 

 
45. As shown in Table 3.1, the East Rapti subproject will not involve river training works but 
will cover the installation of FFEWS and flood shelters. These components will have some 
associated civil works.   

1. FFEWS 

46. The proposed FFEWS will be compatible with the existing system of DHM by adopting 
similar equipment specifications and hydraulic modelling software already in use by the 
department. The key element to this approach is to engage both the local authorities and 
communities to determine the best means of communicating risk information and triggering 
appropriate action. Figure 3.1 shows the flood forecasting dissemination system in DHM. 
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Figure 3.1 Existing Flood Early Warning System, DHM 
 

47. The FFEWS model will consist of the following components: 

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 
2,963 km2 catchment area of East Rapti. 

2 Discharge measurement equipment, 
water level and discharge gauge 
network 

Five 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 neighbourhood of a settlement. 
Where feasible, new gauges will be installed at 
bridge locations, for ease of access. 

3 Survey Current river cross-section and topographic data 
will be required to develop the hydrodynamic 
model for East Rapti. Topographic survey will 
include river section, extended into the flood 
plain, any existing structures and flood 
embankment profile. Topographic survey will 
include river section, any existing structures and 
flood embankment profile. The survey will be 
done in East Rapti river and 3 tributaries. 

4 Forecasting model development Will include hydrological modeling and other 
relevant modeling needed for flood forecasting. 
This will include the modeling software. 
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48. 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 
developed under the project. The models will then provide the information for DHM to provide the 
early warnings by mass short message service through existing agreements with local 
telecommunications providers. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.2 Locations of existing and proposed equipment of rain gauges in East Rapti 
Basin 

2. Flood Shelters 

49. 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 
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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.”15 

50. 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.16 

51. 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. 

 
52. 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 3.3 shows an example of a flood shelter while Figure 3.4 presents the indicative location 
of the flood shelters in East Rapti. 

  

 
15 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. 

16 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 3.3 Example of Flood Shelter 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 3.4 Indicative Location of Flood Shelters in East Rapti 
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3. Selection Criteria for FFEWS and Flood Shelters 

53. Equipment for FFEWS. To prepare 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 

 
54. 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 temporarily 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) Factors to be considered include capacity, accessibility, and availability of 
government land; and 

(vi) Local bodies or officially-registered user’ groups need to take ownership of 
shelters. 

 
4. CBDRM 

55. 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.  

56. Selecting the target communities in East Rapti 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 
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(vi) Are located in administrative areas where there is a functioning municipality and 
elected Mayor. 

 
57. 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. 

 
58. 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. 

(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. 

 
5. Implementation Schedule 

59. The project is expected to be implemented from September 2020 until September 2027. 
The total estimated capital cost of the East Rapti subproject is $255,600 (Table 3.2). 
The implementation schedule is shown in Figure 3.4. 
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Table 3.2 Cost Estimates of FFEWS and CBDRM  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3.4 Project Implementation Schedule 
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IV. DESCRIPTION OF THE ENVIRONMENT (BASELINE DATA) 

60. The description of East Rapti was mainly based on the Feasibility Study (2019) prepared 
for the subproject.  

A. Project Area of Influence 

61. Originating from the Mahabharat mountain range within the Makwanpur district, the East 
Rapti River is one of the major tributaries of the Narayani River. It drains in a southward direction, 
then changes its course towards west near Hetauda and joins with Narayani River in Chitwan. 
The area of the basin at the confluence with Narayani is approximately 3,108 km2. Approximately 
65% of the basin area is covered by forest and a further 27% by cultivated agriculture, primarily 
paddy, wheat and maize.  

62. The primary feature of the river basin is the Chitwan National Park (CNP), which was 
established in 1973 and designated as a World Heritage Site in 1984. The CNP covers an area 
of 923 km2, of which 710 km2 falls within the East Rapti Basin (approximately 23% of the basin 
area).  

1. Subproject Location 

63. The catchment of the East Rapti Basin lies between Northing 3,024,000 m to 3,080,000 
m (84°8'42.905"N to 27°20'22.455"N), and between Easting 219,000 m to 324,000 m (longitude 
85°11'38.029 E– 27°46'56.346 E) in WGS 84, UTM Zone 45 N (see Figure 4.1). The basin extends 
from the southern slopes of the Mahabharata Range in the north, Chure Hills (Siwalik Hills, also 
known as sub-Himalayan hills, at low altitude) in the Middle and in Terai (meaning low flat land) 
in the south up to the Indo-Nepal border.  

64. East Rapti is the main water body, which is joined by the Mahanahari, Lothar and Budhi 
Rapti in the west. In the east it is joined by the Karra Khola, and Khukreni Khola and in the 
Southwest by Riu Khola. The catchment covers an area of 2,963 km2 in the central Nepal, 
Province No. 3. The East Rapti River system lies in the districts of Hetuada and Chitwan.  

65. The basin has 1,564 settlements distributed over rural and urban municipalities with a 
population about 610,000 and households about 13,000 (CBS, 2011). Hetuada Municipality, 
Bhandara, Bhimphedi, Makwanpur Gadi, Bhainse, Bharatpur Metropolitan City, Ratnanagar, 
Ayodhapuri are the major cities, towns and settlements. East Rapti Basin has two valleys: The 
East Rapti Valley and the Madi Valley in the south. The famous Chitwan National Park, and part 
of Parsa Wildlife reserve are located in this basin. 
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Figure 4.1 The East Rapti Basin 
 

2. Land use and settlement map 

66. Land use map for this basin was extracted from the land use map of the Chure Terai 
Madhesh Area prepared by Chure Terai Madhesh Protection and Management Master Plan 
(2016). The basin has two distinct characteristic land use patterns in the upper and in the lower 
catchment. 

67. The upper catchment (hills) has dominant non-agricultural land use types, such as forest, 
shrub and grass, dominating about 84.2% of the total area. Much of the cultivated land and 
settlement lie in the terraces or gentler foot slopes of the main tributaries of the East Rapti in the 
upper catchment. 

68. Human disturbance in terms of agriculture appears considerable in the Hill catchment in 
the north of the Rapti Valley. The Hill catchment in the south of the Rapti Valley is all forested, 
which is under Chitwan National Park, which is stringently protected. The Dun Valley catchment 
(i.e., lower catchment) has also been predominantly used for forest, including riverine type and 
grass comprising about 50% of the total area. The forest area is under the Chitwan National Parks 
and Parsa Wildlife Reserve which are rich in biodiversity (i.e., over 700 wildlife species exist). 
The forest is home to 68 mammals, which includes rare mammals like Bengal tiger, leopard, 
rhinoceros, bears, boars, dears and others. The typical vegetation in the valley catchment is 
subtropical broadleaf forests with predominantly sal trees covering about 70% of the total forest. 

69. Agriculture accounts only for 34.4% which is highly productive. Apart from the forest area, 
agricultural land has intensively been cultivated and about 280 km2 of cultivated land in Chitwan 
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is irrigated. Built-up area comprises about 0.1 and 1.7% of the total land, which are occupied by 
major cities and towns.  Figure 4.2 shows the land use map of the East Rapti Basin. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4.2 Land Use Map of East Rapti Basin 
 

3. Geology and structure of hill slope catchment 

70. The East Rapti basin is underlain by the Lesser Himalaya in the north, Siwaliks, the 
youngest parallel mountain chain in the Himalayan orogen and Lesser Himalayan rocks (DMG, 
2007) in the North, and by Terai, made of quaternary deposits in the South. 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). The stratigraphy of the lesser 
Himalayas, formed of the metamorphic rocks that consist of Raduwa Formation ( mica schist and 
quartzite), Bhaise Dobhan formation (massive marble and limestone with intercalation of thin 
schist), Kalitar Formation (mica, schist, and quartzite), Benighat Formation (slates and phyllites), 
Malekhu Formation (limestone, dolomite and phyllite), Raduwa Formation (schist and quartzite), 
Robang formation (Phyllite and Quartzite), and Dunga Quartzite (Phyllite and quantize). The 
geology is highly weathered and shattered 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. South of the Lesser Himalaya, delineated by the Main Boundary Thrust, lie in the 
Siwaliks Group. Based on lithological characteristics (DMG, 2007), three broad categories of the 
Siwalik rocks, i.e., Upper Siwaliks (US), Middle Siwaliks (MS) and the Lower Siwaliks (LS) are 
found. 

71. The US is composed of conglomerates, sandstone and few mudstone beds. The hills 
south to the Rapti valley is underlain by US. This unit is characterised by unsorted loose, boulder-
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sized conglomerate with grey sandstone and mudstone. This unit contains typically the Siwaliks 
sandstone boulders. The upper Siwaliks rocks are highly erodible and susceptible to gully erosion. 

72. Numerous gullies, ravines and wide and shallow riverbed containing huge sediment 
aggradations is found. The middle section of the hill catchment north of the Rapti Valleys is made 
of MS. The MS is comprised of fine to very coarse-grained sand as well as pebbly sandstone, 
which alternate with mudstone. The proportion of sandstone beds is higher than that of the 
mudstone. The proportion and coarseness of the sandstone increases towards the upper 
formation of the MS (DMG 2007). 

73. Large and deep-seated landslides are common. A narrow belt of the LS consists of an 
inter-bedding of mudstone and sandstone adjacent to the MS is found. The mudstone is 
variegated dark grey in color. The sandstones are fine to coarse grained and are thin to thickly 
bedded. The proportion of mudstone is greater than that of sandstone in aggregate. The LS 
occupies the lower section of the upper catchment. 

74. The Siwaliks is delineated from alluvial deposits of the Terai plain by the Main Frontal 
Thrust (MFT) in the South. It is the most active frontal fault where the LS are thrust over the 
alluvium in the piedmont zone (Nakata, 1989). Similarly, an imbricate thrust of Main Dun Thrust 
Runs South East-North West through the East Rapti valley. Figure 4.3 shows the geology and 
structure of hill slope catchment. 

75. Quaternary deposits consist of recent and post Pleistocene alluvial fan and terrace 
deposits brought by the rivers draining the upper catchments of Chure hills and other Himalayan 
belts, which form a Rapti Dun and Riu River valley around the Chure hills. These deposits are 
composed of boulder, gravel, sand and mud. 

4. Historical Flooding Events 

76. East Rapti River is a perennial river with a number of tributaries. The flooding 
characteristics are dependent on the location of the site and can range from being considered 
prone to flash flooding in the upper parts of the catchment to a more delayed but sustained 
flooding in the lower part of the catchment. There has been a history of 143 flood events between 
1991 and 2015 of which a significant proportion have caused widespread damage and loss of life 
(Table 4.1). Large parts of the basin are part of the Chitwan National Park. In recent years, the 
river has experienced high sediment loads often aggravated by landslides in the upper catchment. 

5. Relief and slope of the upper catchment 

77. Based on the analysis of elevation contours derived from the Digital Elevation Model 
(Survey Department, 2002), the relief of the catchment of the East Rapti basin ranges between 
130 and 2,580 masl. The average relief in the upper catchment is 364 masl. The highest point 
lies in the Peak of Mahabharata Range near Sim Bhajhyang. The average slope of the upper 
catchment is 16.3o; such steep slope indicates high potential for erosive and erodibility in a fragile 
geological setting. The area above 25o slope is about 45.8%. Figure 4.4 presents the slope 
gradient. 
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Figure 4.3 Geology and structure of hill slope catchment 
 
 

Table 4.1 High Impact Flood Event (1991–2015) 
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Figure 4.4 Slope Gradient 
 

6. Ambient Air Quality and Noise, and Drinking Water Quality  

78. There are no available secondary data on ambient air quality, noise, and drinking water 
quality within the East Rapti basin. Given the small scale of work any potential impact on air, noise 
and water quality by the work is not expected. However, the contractor will measure water, air 
and noise quality at proposed flood shelter before starting the work”. 
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V. ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES 

79. Compared to the other five river basins, the East Rapti will not have structural components 
on flood protection works. The subproject will only cover installation of six rain gauges, five water 
level and discharge stations, and five flood shelters. 

80. The associated potential environmental impacts will be mainly during the construction 
phase which are temporary, of short duration, localized and can be easily mitigated through the 
implementation of the environmental management plan (EMP). Aside from the EMP, the 
environmental monitoring plan (EMoP) will provide the parameters to be monitored to ensure 
compliance by the Contractor to the relevant national requirements, and, occupational and 
environmental health and safety. 

A. Pre-construction and design phase 

81. The activities that will be involved in this stage will be the design of the FFEWS and flood 
shelters, desktop review of documents, plan, maps, and other relevant documents, site selection, 
surveys, and consultations. Selection criteria for these components have been identified. These 
activities will have minimal physical disturbances to the environment. 

B. Construction phase 

82. Activities in this phase will involve the recruitment of workers and staff, mobilization of 
contractors, equipment and machineries, site preparation, delivery and storage of construction 
materials; civil, mechanical, and electrical works; landscaping and clean-up of construction debris. 
Installation of FFEWS will not require heavy equipment and machineries. The construction of five 
flood shelters will require small-scale construction works. The total area required for the five flood 
shelters will be about 1,500 m2. Locally available construction materials and resources will be 
used. 

83. Prior to construction works, the PMU in MEWRI and the PIU in DWRI and DHM will  ensure 
that the Contractor will include the responsibility of compensating for any temporary damage, loss 
or inconvenience as a result of accident or failure to comply with regulations while doing the 
required work. The Contractor will be required to conduct baseline environmental quality 
measurements for air, noise, and source of drinking water to be provided to construction workers 
before the start of construction. Relevant environmental codes of practice are given in Appendix 
1 while Appendix 3 presents the standard construction contract environmental safeguard clauses.  

1. Recruitment and orientation of workers  

84. Recruitment. Although construction works can be considered small-scale, there will be 
potential job opportunities for both skilled and unskilled workers during the construction phase. 
However, these job opportunities may result to conflict over lack of transparency in hiring and 
local information about recruitment. Local hiring for non-skilled jobs will be given priority as well 
as available qualified skilled jobs. The 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. 

85. The Contractor will be required to ensure that their workers will strictly observe the local 
rules and regulations within East Rapti including occupational health and safety (OHS) rules that 
will be imposed on them by the Contractor.  
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86. Orientation. Prior to any construction works, the PIU and PMU together with the 
environment specialist in PIC will conduct an orientation to the workers and staff of Contractor on 
OHS, and environmental requirements of Government of Nepal and ADB. The objectives of the 
contractors and workers’ orientation are to create awareness on their obligation to comply with 
the EMP, effective record keeping, and environmental reporting. The briefing will include 
emergency procedures, awareness on communicable diseases like tuberculosis and about 
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. 

87. Emergency response. A staff will be designated by the Contractor as Emergency and 
Disaster Coordinator to guide the workers in case of an emergency or disaster. The Contractor 
will inform their workers and staff that attendance to mock emergency drills to be conducted 
regularly will be required.  

2. Site preparation and construction works for flood shelters and FFEWS 

Permanent and Temporary Land Use Changes 
 
88. Impact. Land of project site will be occupied with permanent structure of flood shelters 
and other temporary construction activities such as stockpiling of construction materials. 
Although, given the small size and type of work in constructing flood shelters and FFEWS, minimal 
change in the existing pattern of land use is expected. The magnitude of the impact shall be 
direct, low, site specific, long term and significance is predicted to be low. 

89. Mitigation Measures. Mitigation measures will be (i) Do not dump spoil on surrounding 
agriculture land or open area; (ii) Landscape the construction area; (iii) plant trees in open areas.  

Impact on Soil and Conservation of Topsoil 
 
90. Impact. Fertile topsoil may become lost if not properly collected, stored and reused. The 
impact will be direct, of medium significance, site specific and long-term. 

91. Mitigation Measures. (i) The topsoil from the flood shelter areas will be stripped to a 
specified depth and stored in stockpile storage area located away from water course and drainage 
areas. Stockpiles will not be surcharged, or otherwise loaded and multiple handling will be kept 
to a minimum to ensure that no compaction will occur. The stockpiles will be covered with gunny 
bags or tarpaulin. Such stockpiled topsoil will be returned to cover the disturbed area; (ii) damage 
to topsoil due to leakage of fuel, lubricants and chemicals on soil will be avoided by storing them 
on impervious surface with proper peripheral drainage; (iii) Spoil generated during construction 
will be used in reclaiming low lying areas. 

Impact on Water Quality 
 
92. Impact. Given the nature and location of flood shelters, minimal impact on water quality 
of water bodies is expected. Risk of leakage of petroleum products or chemicals into water bodies 
can contaminate the river water. Poor storage of petroleum and chemicals during the construction 
can lead to ground water contamination. 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 
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adverse impacts on people and livestock using the water. It is short-term, local and low magnitude 
impact. 

93. Mitigation Measures. Ensure that vehicles are not washed in the river and drainage is 
provided around material storage area to ensure no leakage of chemicals and petroleum products 
finds way to water bodies. Provide temporary and prefabricated mobile toilet to workers at work 
sites and proper toilet at contractor’s and labor camp to avoid polluting the surface and 
groundwater. Water quality test will be conducted prior to construction and as instructed by the 
Engineer. 

Impact on Air Quality 
 
94. Impact. Given the nature and location of flood shelters, minimal impact on air quality is 
expected. Construction activities and movement of heavy equipment and trucks in the unpaved 
rural roads will generate dust in the roadside for short duration. Dust, although low, may occur 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. The impact on air 
pollution is expected to be short term, localized and low magnitude. 

95. Mitigation Measures. Following are the mitigation measures recommended for the 
prevention and control of dust during the construction of the flood shelters:   

(i) Test air quality prior to construction and as instructed by the Engineer; 
(ii) Regularly spray water on construction site and dusty village roads to minimize the 

dust generation; 
(iii) Limit the truck and other vehicle speed below 20 km/hour to minimize the 

resuspension of dust in the unpaved road; 
(iv) Keep all material storages (spoil, aggregates, sand) adequately covered to prevent 

dust generation due to winds. Also, loose materials or other construction materials 
transported to construction sites will be sprayed with water or covered properly; 

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

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

 
Impact on Noise Quality 
 
96. Impact. Given the nature and location of flood shelters, minimal impact on air quality is 
expected. The main noise generating activities during the construction phase will be movement 
of trucks and heavy equipment. Nepal has set the national ambient noise quality standard for 
these activities. Impact on noise level is a short term localized and will be of low magnitude. 

97. Mitigation Measures. Ensure that all equipment and vehicles are maintained as per the 
manufacture’s requirement and fitted with mufflers. Workers in high noise area will be provided 
with earmuffs. Make aware the drivers that they do not use pressure horn. Do not schedule the 
works during the nighttime. Schedule high-level noise generating activities during daytime only 
Measure noise level prior to construction and during construction at areas near to sensitive 
receptors, and as instructed by the Engineer. 

  



44 

Impacts due to Waste Generation and Stockpiling of Construction Material 
 
98. Impact. During the construction period, waste is generated in the administration/ 
residential buildings and labour camps. Most portion of the wastes if followed the proper 
segregation and good management practices can be reused/recycled and small portion only need 
for disposal. Also, in the construction sites defecation in the area can pollute the soil and water 
bodies. The impact from waste could happen if haphazard dumping in the public area and 
riverbanks. The impact is expected to be site specific, short-term and low magnitude. 

99. Mitigation Measure. 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 
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. 

Emission of Green House Gases 
 
100. Impact. During the construction period, use of heavy construction equipment and 
transport of construction materials at the site, use of LPG used in the construction camps, and 
vehicles used for project services are the sources that will emit greenhouse gases. The impact 
due to GHG emission will be negligible in relation to national and global emissions.  

101. Mitigation Measures. The mitigation measures shall be keeping vehicles in a well-
maintained condition, and restriction on use of fuelwood burning will be adopted.  

Closure of Construction Camps 
 
102. Impact. The contractor is required to properly remove all temporary structures built for 
operation of construction of workers camp. While doing so, the land will be brought back to original 
state. The impact is predicted to be of low significance. 

103. 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 and leave 
the site clean and tidy to the entire satisfaction of the Engineer; (iii) residual topsoil will be used 
to landscape and greening of the area. 

Quarry operation 
 
104. Given the small size of work, the construction material required will be in small quantity 
and the contractor will supply them from the market. The Contractor will assure PMU/PIU that the 
quarry used by supplier is maintained in a stable condition, appropriately and adequately 
landscaped, and will not cause erosion or damage the riverbanks. 

a. Biological Environment 

Impacts on Vegetation and Wildlife 
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105. Impact. 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. 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. Few numbers of trees may be required to be cleared but will be outside forest area. 
The impact is identified as negligible in the subproject. 

106.  Mitigation Measures. The implementing agency will make arrangement to plant saplings 
of various tree species (fruit, fodder, timber or aesthetic) in the shelter area in consultation with 
local community. 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. 

Impact on Aquatic Life 
 
107. Impact. The construction of flood shelters is not expected to cause any impact on aquatic 
life in the nearby water bodies.  

108. Mitigation Measure. The workers employed during the construction will be made aware 
not to indulge in fishing by any method. Use of destructive fishing is illegal and can invite legal 
actions. 

Impacts on Occupational Health and Safety of Workers and Community 
 
109. Impact. During the construction, workforce could be exposed to high level of dust and 
noise pollution, risk of injury and accidents, poor quality of drinking water, and poor camp facilities 
risking the occupational health and safety of workforces. Dusts and noise generated will also 
directly impact the health of people living in the surrounding community. It will also risk the people 
from accidents due to resuspension of dusts in the road and accidents due to project activities. It 
is predicted to be local, short term and of low magnitude.  

110. 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. Ensure strict measures to prevent fires 
particularly in areas of storage of petroleum products and chemicals. OHS related guidelines of 
Ministry of Labour will be complied. The IFC Guideline on Environment, Health and Safety for the 
best practices in construction activities will be followed. 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 manufactured to 
erect camps. 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 will be provided to labors. The area will be 
routinely sprayed by anti-bacterial chemicals and disinfectants, and the work and camp area will 
be kept clean without water pools to control vector proliferation. 

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

• Prior to start of work daily toolbox talk 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; 

• 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. 

 
b. Handling of Construction Material and Safety of Workers 

112. 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 and short-term. 

113. Mitigation Measures. (i) All workers employed on mixing cement, concrete etc., will be 
provided with protective footwear, gloves 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 done 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. 
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c. Damage to Community Property and Crops  

114. 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.  

115. 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 is a site-specific, short-term low 
magnitude impact. 

d. Socially Undesirable Activities  

116. 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. 

117. 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. 

e. Employment and Business Opportunities 

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

119. 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.  

f. Child Labor and Gender Equality 

120. 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. 

121. 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 
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separate cabins and toilet for women in the labor camp, and if possible, child care facility for 
women with young babies at work site. Prepare suitable work categorization for women. 

g. Infection of STDs and Other Communicable Diseases 

122. Impact. Workers with increased income may get indulged in activities 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. 

123. 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. 

C. Impact of Climate Change 

124. Impact. The impacts caused by the natural phenomenon of climate change in the sub-
project area are expected to be following: 

(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 diarrhoea (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.  

 
125. Climate Change Adaptation and Mitigation Measures. Nepal as a least developed 
country and the party to UNFCCC has 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 
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priority for Adaptation measures and expects financial supports for the implementation of NAP 
through GCF (Green Climate Fund). 

126. Nepal has made very good initiation in developing the LAPA (Local Adaptation Plan of 
Action) and many districts are participating in this program. Jhapa and Morang districts 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. 

127. 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, flood shelters and FFEWS. Therefore, it is recommended to explore funding 
from GCF and other climate related funds for having more flood protection structures in the basin 
with people’s participation. 

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

128. The COVID-19 infection rate in Nepal is rapidly increasing. As of 4 June 2020, a total of 
2,0634 people were found to be infected, 290 have recovered, 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. East Rapti Basin Subproject, Chitwan District 

129. There were 6 people infected in Chitwan district. Out of these, 2 persons have recovered, 
and 4 are under treatment in isolation. The district borders with Bihar state of India. 

130. 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. 

131. 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 
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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 executing agency 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. 

132. 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 

133. The analysis of alternatives includes a “no project” and “with project” options. Given the 
type and nature of project interventions, alternatives in terms of site selection are affected by  

A. No Project Option 

134. Nepal is known as disaster-prone and a “no project” option will entail increased flood risks 
in the Terai region. With the growing population, increase in the development of urban 
infrastructures, and challenges due to climate change, a business-as-usual scenario/do nothing 
approach is likely to cause more lives lost and damage to properties. This option is not 
sustainable. 

B. With Project Option 

135. FFEWS is an important component of disaster risk management strategies.  While the 
main purpose of early warning systems is to issue warnings when a flood is imminent or already 
occurring, implementing a stand-alone FFEWS will be insufficient to protect the people living and 
carrying out their livelihoods in the flood prone areas of the Terai region. It is important to train 
community members on how to respond when a warning is given. In the CBDRM component, 
people will be trained to guide the communities in the event of a flood warning. This will increase 
the resilience of affected people to respond at the community level by knowing what to do and 
where to go. 

136. The flood shelter is an efficient life-saving facility, a structure that can last for decades 
with a basic level of maintenance.  

137. Overall, the with project option will minimize human fatalities, injuries and health risks, 
infrastructure damage, and reduces costs related to post-flood rehabilitation and rebuilding. 
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VII. INFORMATION DISCLOSURE, CONSULTATION, AND PARTICIPATION 

A. Introduction 

138. The main objective of consultations is to engage key stakeholders throughout the project 
implementation, to know their concerns and perceptions, and to build awareness about the 
project. Consultation events provide the chance for the public to share their views to DWRI and 
DHM about the project interventions. As well, these events will allow the DWRI and DHM to share 
project information to affected persons and other key stakeholders. Consultations will not be 
limited during the preparation of the IEE but will be carried out during project implementation. 

B. Compliance to National Regulations 

139. Clause 7.2 of EPR 1997 provides that a 15-day public notice about the project should be 
published in a national daily newspaper to seek written opinions from concerned stakeholders 
and institutions on possible impacts of project implementation. Inclusion of the opinions, 
comments, and suggestions received during the public notice are required to be included in the 
IEE. Other than projects included in Schedule 1 and 2 of EPR 1997, there is no legally binding 
stakeholder or public consultation requirements. 

140. The proposed FFEWS and the flood shelter are not included in Schedule 1 and Schedule 
2 of EPR 1997. However, the local governments and stakeholders need to be informed about the 
project during the field survey and consultations in the preparation of the IEE. 

C. Methodology 

141. Identification of stakeholders. Primary stakeholders are those to be directly affected 
during construction and post-construction such as settlements near the sites of the FFEWS and 
the flood shelters. Secondary stakeholders are persons, organizations, or businesses that may 
not be directly affected but may have interests on the project like relevant government agencies, 
NGOs, small businesses close to the sites and the general public.   

142. Aside from posting in a local newspaper for 15 days, stakeholders will be informed and/or 
invited to consultation events through phone calls, letter, or visit in person. As local newspapers 
are not easily available in villages, the public notice will be placed in the local government offices, 
schools, and health posts within the project’s area of influence. The local government unit will be 
given a letter from the DWRI and/or DHM to inform them about the project.  

143. Approach. During consultations, participants are informed of the proposed project and 
the potential environmental impacts due to the project. After the presentations, participants are 
given the time for questions and answers to raise their concerns. Consultations are conducted in 
local language and selection of venue and/or location considers factors such as easy access to 
participants, convenient time for majority, safety, etc.  

144. Record of the meeting. General information of the participants such as name, gender, 
occupation, and signature are collected and shown in the attendance list. Participants who refuse 
not to provide the information and not forced to. 
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D. Initial Consultation 

145. Initial Consultations were held during the project preparation. Consultations were held 
in June 2018 and September 2019 with the (i) Mayor and chief Administrator of Bharatpur 
Metropolitan City (ii) PEP user association and ward chairman Meghauli Village, Saurahah Village 
and (iii) village representatives from Simalachok, Rapti-Lother in the Makawanpur district 
(Appendix 5). 

E. Consultations and information disclosure during implementation 

146. Consultations with affected persons and/or beneficiaries will continue during 
implementation. Important stages for consultations to be carried out are as follows: 

(i) during the finalization of the site selection for the FFEWS and flood shelters to 
determine the suitability of the various locations; 

(ii) prior to the detailed design of the FFEWS and flood shelters; 
(iii) prior to any civil works for the FFEWS and flood shelters; 
(iv) during the identification of target communities for CBDRM; and 
(v) 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.  

 
147. 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.  

148. 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. 
 
149. 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 

A. Institutional Arrangement 

150. 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 Chitwan 
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. 

151. 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. 

152. 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. 

153. 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. 

B. The Grievance Redress Mechanism 

154. 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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155. 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.  

156. 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. 

157. 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: 

158.  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. 

159. 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. 

160. 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 Consultant, PMU = 
Project Management Unit. 

C. Other dispute redress mechanisms 

161. 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.  

162. 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 PLAN 

163. The environmental management plan (EMP) presents the activities to be undertaken in 
every phase of project implementation to minimize the adverse impacts and to enhance positive 
impacts. The EMP also includes the monitoring and institutional arrangements needed. Table 9.1 
presents a summary of the EMP while Table 9.2 to Table 9.6 presents the monitoring plan.  

A. Institutional Strengthening and Training Program 

164. DWRI and its district offices need technical support in developing adaptation projects in 
flood protection and efficient utilization of water resources. The local body for East Rapti 
subproject also needs technical support in developing the Local Adaptation Plan of Action (LAPA) 
and in prioritizing additional works in East Rapti with additional funding from GCF that will have 
long-term benefits. 

165. A 2-day training program will be organized for the environmental officers and technical 
officers in the local bodies, officers in the DWRI field offices, irrigation division of provincial ministry 
and representative of community organizations on environmental safeguard. The estimated cost 
for this training course is NRe 500,000.00.  

166. The Environment Specialist in the PIC/PMU will be responsible for planning and execution 
of the training programs for DWRI field level offices, and in community organizations involved in 
project implementation. Typical modules include national legal requirements on environmental 
management, environmental issues in flood protection activities and likely mitigation measures, 
environmental issues in FFEWS, environmental monitoring and compliance reporting system. 
The contractors will be required to conduct environmental awareness and orientation to their 
workers prior to deployment to work sites. 

B. Monitoring 

167. There are three types of monitoring outlined in the National EIA Guidelines 1993 of Nepal- 
baseline monitoring, compliance monitoring and impact monitoring. 

168. PMU, with support from the PIC, will conduct compliance monitoring and measure the 
progress of SEMP implementation. The monitoring activities will be according to the monitoring 
plan (Table 9.2). Appendix 3 provides a content outline for monitoring report. Aside from 
monitoring, the PMU with PIC will undertake site inspections and document review to verify 
progress of compliance to the EMP. 

169. Impact monitoring is performed to understand the effectiveness of mitigation and 
enhancement measures identified in the IEE report. Impact monitoring, as required by 
Government of Nepal and as per the legal requirement of Nepal, will be carried out by the ministry 
of forest and environment with support from the concerned line ministry. 

170. The contractor will submit monthly SEMP/OHS/SOP implementation report to the PIC 
supporting the IA (PIU). The PIC will support PIU in monitoring and review of the reports and take 
follow-up actions, if necessary. The monthly reports will be forwarded to PIC supporting PMU. 
PIC will consolidate the monthly report and prepare quarterly monitoring and semi-annual 
environmental compliance monitoring reports and submit to PMU. The PMU will review and 
submit the quarterly and semi-annual monitoring reports to ADB. In the case of unanticipated 
impacts that require substantial revision of EMPs, the revised EMP/IEE will be reviewed by ADB 
and disclosed in ADB website. Appendix 4 presents the format of environmental monitoring 
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reports to be submitted to ADB. Project budgets will reflect the costs of monitoring and reporting 
requirements. Environmental monitoring reports submitted to ADB will be posted to their website 
as required by ADB’s Safeguard Policy Statement 2009 and Access to Information Policy 2018. 
These reports will be made accessible from the PMU and PIU offices to interested stakeholders. 

171. PMU will document monitoring results, identify the necessary corrective actions in the 
event of non-compliance, and reflect them in a corrective action plan. Corrective action plan will 
be submitted to ADB for review and disclosure to their website. PMU, in each quarter, will study 
the compliance with the action plan developed in the previous quarter. Compliance with loan 
covenants will be screened by MEWRI. 

172. ADB will monitor projects on an ongoing basis until a project completion report is issued. 
ADB will carry out the following monitoring actions to supervise project implementation: 

(i) conduct periodic site visits for projects with adverse environmental or social 
impacts; 

(ii) conduct supervision missions with detailed review; 
(iii) review the periodic monitoring reports submitted by EA to ensure that adverse 

impacts and risks are mitigated, as planned and as agreed with ADB; 
(iv) work with EA to rectify to the extent possible any failures to comply with their 

safeguard commitments, as covenanted in the Loan Agreement, and exercise 
remedies to re-establish compliance as appropriate; and, 

(v) prepare a project completion report that assesses whether the objective and 
desired outcomes of the safeguard plans have been achieved, taking into account 
the baseline conditions and the results of monitoring. 
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Table 9.1 Environmental Management Plan 

 

Project Activity Potential Environmental Impacts Proposed Mitigation Measures 
Implementation 
Responsibility 

Supervision 
Responsibility 

Cost ($) 

Pre-Construction Phase 

Site survey and design 
of the shelters 

• Improper design may cause 
accidents or failure of flood 
shelters 

• Safety and health risks to flood 
evacuees 

Comply with relevant national regulations PMU 
PIU 
PIC 

DWRI Included in 
the project 
cost 

Approvals, permits and 
clearances 

• Regulatory and Statutory 
Requirement 

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

PMU/PIU/DWRI PIU and PMU  

Construction Phase 

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. 

 PIU and PMU DWRI Included in 
the contractor 
cost 

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 PIU and PMU Included in 
the cost of 
contractor 

SEMP/OHS and SOP 
preparation 
 
Emergency response 

• Awareness of procedures 

• Esnure environmental safeguards 
and H&S of workers 

• 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 

Contractor PIU and PMU Included in 
the cost of 
contractor 
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Project Activity Potential Environmental Impacts Proposed Mitigation Measures 
Implementation 
Responsibility 

Supervision 
Responsibility 

Cost ($) 

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. 

Baseline environmental 
quality measurements 
within the locations of 
FFEWS and flood 
shelters 

• 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 PIU and PMU 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 

• 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.  

Contractor PIU and PMU Included in 
the cost of 
contractor 
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Project Activity Potential Environmental Impacts Proposed Mitigation Measures 
Implementation 
Responsibility 

Supervision 
Responsibility 

Cost ($) 

Increase in ambient noise levels may 
be an occupational as well as a 
public health hazard 

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

• Workers assigned to high-level noise-
generating activities will be provided 
with personal protective equipment 
(PPE) such as earmuffs and earplugs 
and will be rotated every two hours  

• 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 

Contractor PIU and PMU Included in 
the cost of 
contractor 

Waste generation • Provide adequate ad appropriate 
garbage bins and require workers to 
separate waste for easier collection and 
management (i.e., residual oil and 
lubricants, paints, thinners will not be 
mixed with other waste) 

• 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. 

Contractor PIU and PMU Included in 
the cost of 
contractor 

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 from forest, and 
1:1 from private land will be 
implemented. 

Contractor PIU and PMU Included in 
the cost of 
contractor 
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Project Activity Potential Environmental Impacts Proposed Mitigation Measures 
Implementation 
Responsibility 

Supervision 
Responsibility 

Cost ($) 

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

Occupational health and safety risks • 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 

• 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.   

Contractor PIU and PMU Included in 
the cost of 
contractor 

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 

Contractor PIU and PMU Included in 
the cost of 
contractor 
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Project Activity Potential Environmental Impacts Proposed Mitigation Measures 
Implementation 
Responsibility 

Supervision 
Responsibility 

Cost ($) 

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

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

Safeguard against 
unanticipated impacts 
such as COVID-19 
Pandemic 

Spread of infection to workers and 
community 

• Follow Nepal instructions and guidance 
from WNO, ILO, IFC and ADB 

• Prepare Standard Operational 
Procedure to address COVID-19 risk 
response 

• Implement SOP provisions for 
prevention, detection and emergency 
procedure. 

Contractor PMU 
PIU 
Govt. Hospitals 

Included in 
the cost of 
contractor 
 
Agree with EA 
for any special 
cases. 

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 PIU 
PMU 

Included in 
the cost of 
contractor 

Post-construction phase 

• Operation of FFEWS 

• New flood shelters 

• CBDRM initiatives and 
capacity building 

Reduction in the loss of lives and 
damage of properties 

Beneficial impacts PIU PMU 
DWRI 
FOs 

Included in 
the operating 
budget of 
DWRI and 
DHM 
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Table 9.2 Environmental Monitoring Plan 

Environmental 
Quality/Issue 

Methodology/Scope Parameter Location Frequency Responsibility 
Cost 
(NPR) 

Construction Phase 

Recruitment from local 
labour 

Compliance Monitoring Number of local workers 
and staff recruited 

PIU  Monthly Contractor - 

Orientation of 
Contractor and workers 
on issues like 
HIV/AIDS, COVID-19 
compliance to SEMP, 
OHS and SOP and 
government 
requirements, etc. 

Compliance Monitoring Number of participants Project construction 
office 

Once before 
construction works 

PIU/PMU and 
Environmental 
Liaison Officer  

Included in 
project cost 

Orientation of workers 
on health and safety 
particularly on COVID-
19 

Compliance Monitoring Number of participants Flood shelters and 
FFEWS sites 

Semi-annual Contractor Included in 
project cost 

Clear and visible 
warning signs for safety 
of workers and 
communities 

Compliance Monitoring Ocular inspection, spot 
checks 

Flood shelters and 
FFEWS sites 

Once a month Contractor - 

Air Quality Compliance Monitoring TSP, PM10 and PM2.5 Flood shelters and 
FFEWS sites 

Once prior to 
construction and 
semi-annually during 
construction, and 
observe daily 

Contractor and 
Environmental 
Liaison Officer  

250,000.00 

Noise  Compliance Monitoring dB(A) Flood shelters and 
FFEWS sites 

Once prior to 
construction and 
quarterly during 
construction, and 
observe daily 

Contractor and 
Environmental 
Liaison Officer 

Waste/hazardous 
waste Management  

Compliance monitoring Volume of waste or 
number of trips, and 
general observation 

Flood shelters and 
FFEWS sites 

daily Contactor and 
Environmental 
Liaison Officer 

- 

OHS issues Compliance monitoring Ocular inspection, spot 
checks, number of non-
compliance 

Flood shelters, 
FFEWS sites, and 
project office 

Weekly Contractor and 
Environmental 
Liaison Officer 

- 

Post-construction phase 

Condition of flood 
shelters 

• Roof 

Compliance monitoring Ocular inspection or spot 
checks for cracks, signs 
of water leaks, damage, 
fire hazards, etc. 

Flood shelters Quarterly PMU Included in 
operating cost 
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Environmental 
Quality/Issue 

Methodology/Scope Parameter Location Frequency Responsibility 
Cost 
(NPR) 

• Electrical panel and 
wiring 

• Door handles, 
windows, hinges, 
and closures 

• Walls and ceilings 

• Stairways and fire 
exits or escape 

• Storm water drains 

Greening of grounds 
and maintenance 

Compliance monitoring Types of plants, area 
planted 

Flood shelters Quarterly PMU Included in 
operating cost 
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X. CONCLUSION 

173. The East Rapti subproject will involve the installation of FFEWS, construction of five flood 
shelters, and implementation of CBDRM planning and approaches. The subproject is category B 
on environment based on SPS 2009 requiring an IEE. The associated civil works can be 
considered small-scale and potential environmental impacts are mainly during the construction 
phase. These environmental impacts are of short duration, temporary, reversible, and can be 
easily mitigated by good and best practices in engineering construction. Post-construction 
impacts will be mainly beneficial to affected people. The IEE prepared includes an EMP outlining 
the impacts, mitigation measures, implementation arrangements and monitoring. 

174. Stakeholders will be consulted during implementation to ensure that persons affected will 
be included every step of the way from site selection, design, and construction/installation of 
FFEWS and flood shelters. A GRM to deal with potential complaints on the project was described 
in the IEE. The PMU will be supported by the PIC environmental safeguard consultant while DWRI 
will designate an Environmental Liaison Officer to ensure technical support in complying with the 
requirements of ADB and Government of Nepal. Environmental monitoring reports will be 
submitted by the PMU to ADB semiannually during construction and annually post-construction. 
Like the IEE, these environmental monitoring reports will be similarly disclosed to ADB website. 
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Appendix 1: 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 Archaeology. 

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 
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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 

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

• Minimize generation of waste by 
implementing 3Rs (Reduce, Re-
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Area of Concern Project Activity Management Measures 

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; 
Standard 
Operational 
Directives on 
COVID-19 
 
The Contractor will 
be responsible to 
include the 
protection of every 
person and nearby 
property from 
construction 
accidents. The 
Contractor will be 
responsible for 
complying with all 
safety requirements 

• 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: 
 

• 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 
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Area of Concern Project Activity Management Measures 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

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. (iii) 

• 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 
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 
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Area of Concern Project Activity Management Measures 

address 
unanticipated 
impacts such as 
COVID-19 risk 
management 
following the SOP. 
 
 
 
 
 
 

• 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 



 

 

Appendix 2: Format 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 
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Appendix 3: 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 
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 
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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.  
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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 
  
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.  
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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. 
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Appendix 4: Format of Environmental Monitoring Report 
 

Environmental Monitoring Report  
 
 

 
 
 
 
Reporting Period {From Month, Year to Month, Year} 
Date   {Month, Year}   
 

 
 
NEP: Priority River Basins Flood Risk Management 

Project 
 

Subproject 6 – East Rapti Basin 
 
 
 
 
 
 
 
 
Prepared by Department of Water Resources and Irrigation, and the Department of Hydrology 
and Meteorology, Ministry of Energy, Water Resources and Irrigation for the Asian Development 
Bank.  
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CURRENCY EQUIVALENTS 
(as of Day Month Year) 

 
Currency unit – Nepalese Rupee (NRe) 

NRe1.00 = $0  
$1.00   NRe114.03000  

 
{The date of the currency equivalents must be within 2 months from the date on the cover.} 

 
 

ABBREVIATIONS 
 

{AAA} – {spell out (capitalize only proper names)} 
{BBB} – {spell out} 

 
 

WEIGHTS AND MEASURES 
 

{symbol 1 (full name 1)} – {Definition 1} 
 
{symbol 2 (full name 2)} – {Definition 2} 
 
{symbol 3 (full name 3)} – {Definition 3} 

 
 

GLOSSARY 
 

{Term 1} – {Definition 1} 
 
{Term 2} – {Definition 2} 
 

 
NOTES 

 
In this report, "$" refers to United States dollars. 
 
This environmental monitoring report is a document of the borrower. The views expressed herein 
do not necessarily represent those of ADB's Board of Directors, Management, or staff, and may 
be preliminary in nature. 
 
In preparing any country program or strategy, financing any project, or by making any designation 
of or reference to a particular territory or geographic area in this document, the Asian 
Development Bank does not intend to make any judgments as to the legal or other status of any 
territory or area. 
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Table of Contents 
 

Page No. 
 

Executive Summary 
 

• Brief status of environmental compliance during the coverage period 
 
1.0 Introduction           
 

1.1 Brief Project Description       
1.2 Project Progress Status and Implementation Schedule 
 

2.0 Compliance to National Regulations 
 

{These are just sample environmental regulations} 
 

2.1 Environment Protection Act 1996 
2.2 Environmental standards 

 
3.0 Compliance to Relevant Environmental Requirements from the ADB Loan Agreement 
 
 3.1 Schedule 5 {prepare a matrix to show how compliance was achieved} 
 
4.0 Compliance to Environmental Management Plan 
 
 {Refer to the EMP of the Project} 
 
5.0 Safeguards Monitoring Results and Unanticipated Impacts 
 
 {Refer to the Environmental Monitoring Plan and document any exceedence to 

environmental standards (if any), or any unanticipated impact not included in the EMP and 
any correction action/measures taken} 

 
6.0 Implementation of Grievance Redress Mechanism and Complaints Received from 

Stakeholders 
 
 {Summary of any complaint/grievance and the status of action taken} 
 
7.0 Conclusion and Recommendations 
 
 {Any follow-up action required to be monitored for the next submission}  
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Appendix 5: Public Consultation Detail 
 

Date Location Activities Focus 

3- 8 June 
2018 

Bharatpur 
Metropolit
an City 

Mayor and chief Administrator of 
Bharatpur Metropolitan City (ii) and 
(iii) village representative from in the  

Flood Risk Management and 
flood forecasting and Early 
Warning  

Meghauli 
Village, 
Saurahah 
Village 

PEP user association and ward 
chairman discussions 

Makawan
pur district 
Simalacho
k, Rapti-
Lother 
villages 

Meeting with village representatives  

Fri 27 
Sep, 2019 

Bharatpur, 
Chitwan 
Metropolit
an City 

Meeting: Bharatpur Metropolitan City  

• Sirjana Thapaliya (Under 
Secretary),  

• Ratna Lamichhane (Sr Divisional 
Engineer),  

• Jhalak Shrestha, (Engineer, 
Disaster Risk),  

• Asmita Khanal (Planner) 

Flood risk, priorities and land 
use planning  

Meeting:  

• Meghraj Sharma (Sr. Division 
Engineer), DWRI, Chitwan 

• I. Pokhrel (Division Engineer), 
DWRI, Chitwan 

River training projects 
Bharatpur and Chitwan.   

Sauraha, 
Chitwan 
Metropolit
an City 

Site Meeting:  

• DWRI Engineers,  

• Community leaders,  

• Sauraha Hotel Association 
representatives 

Tourism assets and flood 
risk at Sauraha 

 
 


