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WEIGHTS AND MEASURES 
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1. NOTES 

(i) The Nepalese calendar year (B.S) runs from mid April to mid April. Unless otherwise 
stated, year ranges written in the form 2011/012 denote a single calendar year. 

(ii) The fiscal year (FY) of the Government ends on 15 July. FY before a calendar Year 
denotes the year in which the fiscal year ends.  

(iii) Acts and Regulations are cited under the name of the ministry from which they 
originate. The official version of Acts and Regulations is published in the Nepal 
Gazette (in Nepali). Some Acts and Regulations are published by other Government 
agencies in English (Unofficial translations). 

 
This initial environmental examination is a document of the borrower. The views expressed 
herein do not necessarily represent those of ADB's Board of Directors, Management, or staff, 
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and may be preliminary in nature. Your attention is directed to the “terms of use” section of 
this website. 
 
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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EXECUTIVE SUMMARY 
 

A. Introduction 

1. The proposed SASEC Road Connectivity Project (SRCP) will finance improvements of 
two strategic high-priority highways and three feeder roads, a total of 186 km, in the eastern 
region of Nepal. These would be important as to provide an alternate road for the East-West 
Highway (EWH) and improve access to rural and hilly areas as well as to non-connected district 
headquarters. While the Project will contribute to development and expansion of the Strategic 
Road Network (SRN), it will include an institutional capacity assessment, specifically including 
road safety and road maintenance, which will form the basis for a capacity development 
program. 
 
2. The project roads are: (i) EWH-Koshi Bridge1 (Chatara)-EWH (61-km two-lane highway), 
providing alternate route for EWH in case of closure of the main Koshi Bridge in Sunsari District, 
whose substructures are prone to damages by floods; (ii) Leguwaghat-Bhojpur Road (66-km 
intermediate-lane mid-hill highway), providing a connection as part of improvement to Hile-
Pakhribas-Leguwaghat-Bhojpur Road, one of the major linkages along MHC; (iii) Halesi-Diktel 
Road (35-km intermediate-lane mid-hill highway) linking Diktel with the Hilepani-Halesi section, 
which is being improved under Road Improvement Project funded by EXIM Bank of India, to 
complete Hilepani-Diktel Linkage of MHC. (iv) Mechipul-Chandragadhi-Birtamod Road (12-km 
double-lane feeder road) providing connection between EWH at Birtamod and a new bridge 
under construction across Mechi River, which will connect to NH31 in India and NH5 in 
Bangladesh; and (v) Manthali-Ramechhap Road (13-km single-lane feeder road) providing a 
connection between the new Ramechhap District headquarters at Manthali in the Tamakoshi 
River valley and the old town of Ramechhap and former headquarters. The project roads were 
selected from over 80 roads identified by the Department of Roads (DOR), for improvement 
based on their environmental, social and economic impacts. 
 
3. The outputs will be (i) upgrading of 62 km of single-lane tracks to 2-lane national 
highways, (ii) upgrading of 114 km of single-lane earth roads to intermediate-lane and single-
lane Mid-Hill Highway, (iii) upgrading of 12 km of intermediate-lane feeder road to double-lane 
feeder road, and (iii) capacity assessment and recommendation for enhancement of DOR and 
RBN‟s capacity in road safety and road maintenance, respectively. 
 
B. Policy, Legal and Administrative Framework 

4. The ADB SPS, 2009 aims to avoid, minimise or mitigate harmful environmental and 
social impacts and help the borrower strengthen their safeguard system. It also provides a 
platform for participation by affected community in project design and implementation.  
 
5. All roads proposed to be upgraded under the SASEC Road Connectivity Project (SRCP) 
were screened and categorized using Rapid Environmental Assessment (REA). The REA 
consist of questions relating to: (i) the sensitivity and vulnerability of environmental resources in 
the project area, and (ii) the potential for the project to cause significant adverse environmental 
impacts. 

                                                
1 The longest crossing structure in Nepal linking the major eastern provinces to the rest of the country through EWH 

in Sunsari District of Koshi Province. 
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6. All project roads under the SRCP were classified as Category “B” except for EWH-Koshi 
Bridge (Chatara)-EWH road which is categorized as “A”. Hence IEE has been regarded as the 
final environmental assessment report for the project.  
  
C. Description of Project 

7. Leguwaghat-Bhojpur feeder road (65.550 km) is constructed by the Rural Access 
Programme (RAP) under the grant support of the Department for International Development 
(DFID), UK. At present, a bridge construction work is underway over the Arun River by the RAP-
2 from the support of the DFID, UK.  The Department of Roads (DOR) intends to improve this 
road to an intermediate lane highway standard.  
 
8. The road starts from the Leguwaghat of Bhojpur district and ends at Bhojpur bazaar-
district headquarter. It traverses the ridges, hill slopes, paddy terraces via villages/bazaar in the 
project area. The anticipated impacts through improvement of the proposed road are minor, 
local, short term and reversible with negligible residual effects. Hence, the project has been 
classified as Category B in accordance with ADB`s Safeguard Policy Statement, 2009. The 
project involves key upgrading activities including geometry improvement, pavement upgrade, 
drainage improvement, retaining structures, slope protection/stabilization; other off-road works, 
and works on traffic management and road safety.  
 

D. Description of Environment 

9. Climate in the project area ranges from sub-tropical at Jarayotar (250m) to cold 
temperate at Shyamshila (1996 m). In general, the rainy season in the project area starts from 
June and ends in September. The average rainfall recorded (2004-2008) at Dingla station is 
1704.5 per annum. Temperature in the project area ranges from -0.1° C to 30.2° C. June, July 
and August are the hottest and December and January are the coldest months.  
 
10. Mainly three categories of soil are found in the project area namely, Residual, Colluvial 
and Alluvial. The road alignment between Leguwaghat and Bhojpur is located on the rocks of 
the Seti, Shiprin Khola, Tawa Khola and Sarung Khola formations- Midland Group. The road 
alignment crosses a northeast to southwest directed thrust. The activities of the thrust seem to 
be nominal along the road alignment. 
 
11. The project corridor provides habitat for a significant number of fishes, mammals, birds 
(local and migratory), butterflies and reptiles. Some of the fishes in the Arun River are endemic. 
The major forest types existing along the road corridor include Shorea robusta, Alnus 
nepalensis forests, Schima castanopsis forests and Pinus roxburghii forests. They are managed 
by the Community Forest Users Groups (CFUGs) and known as by the name of different 
Community Forests. Two species namely, Shorea robusta and Acacia catechu- the protected 
plant species are found within the project area. The project corridor is rich in trees, shrubs and 
bush species. They offer timber, fuel wood, fodder, bedding materials, medicinal, aromatic and 
food values including sources of livelihoods- Non-Timber Forests Products (NTFPs).  
 
12. Agriculture is the main source of income and is still in subsistence level, though 
gradually shifting from traditional cereal crops to high value horticultural crops in the project 
district. The major religion followed by the people in the project area is Hinduism and Buddhism. 
The project area does not contain any renowned religious, cultural, archaeological and historical 
sites along the road corridor.  
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13. On the basis of broad assessment of physical, biological and, sociocultural resources, 
environmental impacts of the project improvement activities or actions during design and pre-
construction, construction and operation stages including induced impacts have been identified 
and predicted and mitigation measures devised to cope with adverse consequences and to 
enhance the positive impacts on the environment as a result of the project implementation. The 
mitigation measures are of preventive, curative and compensatory types. 
 
  
E. Anticipated Environmental Impacts and Mitigation Measures 

14. The major impacts on the physical environment during pre-construction, construction 
and operation stages include impact on micro-climate, air quality, noise level, impact on land 
and soil, landslide and soil erosion, impact due to borrow pits and quarry sites; soil 
contamination and compaction, siltation and surface water quality of rivers, hydrology and 
drainage, management of construction spoils/waste and natural hazard. 
 
15. For the mitigation of these impacts, mitigation measures have been proposed. 
Compensatory plantation has been proposed at the rate of 1:25 plantations in order to 
ameliorate the environment of the project area. Water sprinkling, water fogging, broom 
sweeping will be carried out in dust prone locations, unpaved haulage roads, earthworks, 
stockpiles including asphalt mixing plant areas will help to minimise the impacts on air quality. 
Location of temporary construction facilities such as labour camps, vehicle maintenance 
workshop and earthmoving equipments away from the settlements and other sensitive areas 
and regular maintenance of the construction equipments will drastically reduce the impact of 
noise level. The top soil (0-25 cm) from the productive land (borrow areas, road widening, etc) 
will be preserved and reused to the extent possible for plantation and restoration purposes. 
Minor rill and sheet erosion along the road alignment can be stabilized by applying engineering 
as well as bioengineering techniques. The contractor will comply with the borrow pits and quarry 
sites restoration guidelines to reduce impact from their operation. The contractor will be 
responsible for preparing detailed plan of action for labour camps, haulage roads, workshop and 
storage of area for different materials in order to prevent soil contamination and compaction. All 
chemicals and oil will be stored away from water and will be stored at concreted platform with 
catchments pits for spills collection in order to prevent the surface water quality from 
contamination. Further, road length-persons will be hired during operation stage to prevent 
siltation problems from rivers and streams. Existing natural drainage system will be maintained 
and not disturbed. Further, adequate cross drainage structures will also be provided to avoid 
natural flow of water especially for unusual rainfall events. The contractor will prepare a detailed 
management plan for the management of construction spoils and wastes. 
 
16. The major impacts on ecological resources during pre-construction, construction and 
operation include the impacts on terrestrial and aquatic bio-diversity. Felling of trees and 
clearing of shrubs and bushes will be minimised or avoided as far as possible. Plantation of 1:25 
samplings has been proposed as the compensatory plantation for the trees to be felled and their 
management till the age of 5 years. Every precaution will be taken to minimise the impact of 
noise and other human activities on fauna during construction within the corridor. Further, the 
contractor will ensure the protection of fauna by prohibiting the poaching activities by workers.  

17. Except the adverse impacts of project improvement activities, the positive impacts on 
social and cultural resources include the generation of employment, opportunities for new 
income generating activities and enhancement of technical skills, improved access to services 
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and reduced total transportation cost, increase in land value, harnessing of potential local 
resources, increase in crop productivity due to availability of cheaper agricultural inputs, sale of 
farm products to bigger markets, opportunities of high value crops/commodities development, 
development of tourism, and improvement in education and health facilities.  

18. Some of the adverse impacts mainly limited to construction stage include impacts due to 
construction camps, safety of construction workers and accident risks to local community, 
transportation and storage of materials, and impact on common property resources. 

19. For the mitigation of adverse impacts during construction stage, the Contractor will 
arrange to prepare detailed plan for construction camp including location (distance from 
settlements, drainage facility, outdoor facilities, and surrounding areas), housing facilities (site 
roads, drainage, waste management and other facilities) and also will take approval from the 
Supervision Consultant to minimise the impacts due to construction camps. For the safety of 
construction workers and accidents risks to local community, the contractor will ensure that 
internationally accepted and practiced safety measures are adopted during construction 
activities. The geometry of the road alignment will be adjusted mainly in archaeological as well 
religious sites to assure no/minimum damage to such properties.  The project will provide 
compensation of all land and private properties before construction activities. During Detail 
Design some of the geometric adjustment has been done. 

F. Public Consultation and Information Disclosure 

20. In order to accomplish the IEE, public consultations were organized at two levels 
namely, (i) district headquarters (ii), project level. During consultation local beneficiaries, 
affected people and stakeholders expressed different ideas and opinions. Information after the 
incorporation of their idea, opinions and suggestions in the IEE report will be disclosed through 
public consultation and more formally by making documents and other materials available in a 
form and at a location in which they can be easily accessed by stakeholders.  

G. Environmental Management Plan and Grievance Redress Mechanism 

 
21. Environmental management plan (EMP) in the IEE report has identified key issues likely 
to arise from project implementation, and has proposed mitigation measures including 
responsibility. A separate Social Analysis and Resettlement Studies Report have also been 
prepared by Social Development Specialist and the Resettlement Specialist respectively under 
the Transport Project Preparatory Facility (TPPF). However, the correlated issues such as 
safety of community and workers, safe passages for public and protection of common physical, 
cultural, religious, historical, archaeological and public utilities/facilities reinstatement  are 
covered under the IEE mitigation plan. Environmental monitoring is an essential component in 
the implementation of IEE study. The environmental monitoring programme (EMoP) has been 
prepared to monitor the implementation performance of the EMP. 

22. Grievance redress mechanism will be established to resolve grievance from public or 
stakeholders concerning the project. This mechanism will be made effective by establishing 
mandatory grievance register book at the office of PIU. The grievances in the register book will 
be assessed in the case of genuine grievance or acceptable suggestion. Accordingly, the 
response will be given by the concerned PIU in consultation with supervision consultant or by 
DOR/Geo-environment and Social Unit (GESU) if the supervision consultants and contractor are 
unable to resolve the issue. The outcome will also be included in the quarterly report of ADB. 
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H. Conclusion and Recommendation   

23. The IEE study of the proposed Leguwaghat-Bhojpur road project reveals that the 
identified environmental impacts will occur in limited areas only and mainly during construction 
period. The implementation of proposed mitigation measures for identified adverse impacts will 
minimize as well as mitigate the adverse impacts on environment. The Resettlement Plan and 
compensation to the affected people should be ensured. The implementation of mitigation 
measures as described in Environmental Management Plan will mitigate the adverse impacts on 
physical, biological, socio-economic and cultural environment. Therefore, this IEE study is 
sufficient for approval of the proposed project, and recommended for implementation with 
incorporation of mitigation measures and environmental monitoring plan. Therefore, the 
proposed Subproject does not require Environmental Impact Assessment. 
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I. INTRODUCTION 

 
A. The SASEC Road Connectivity Project (SRCP) 

1. The proposed SASEC Road Connectivity Project (SRCP) will finance improvements of 
two strategic high-priority highways and three feeder roads, a total of 186 km, in the eastern 
region of Nepal. These roads are important to provide an alternate road for the existing East-
West Highway (EWH) and improve access to rural and hilly areas as well as to non-connected 
district headquarters. While the Project will contribute to development and expansion of the 
Strategic Road Network (SRN) it also includes an institutional capacity assessment, including 
road safety and road maintenance, which will form the basis for a capacity development 
program. Gender and social inclusion will be addressed through a livelihood program that will 
include special support that will be targeting women involved in road construction activities in 
the project area. 
 
2. The Project is consistent with the Government's transport strategy and development 
plans. Nepal's Three Year Interim Plan (TYIP) 2007/08-2009/10 emphasizes on continuous 
development of SRN and strengthening EWH, while the proceeding plan, the Three Year Plan 
Approach Paper (TYPAP) 2010/11-2012/13, aims to (i) connect the regional centers and all 75 
district headquarters (ii) complete the Mid-Hill East-West Corridor (MHC) and (iii) strengthen the 
system of regular maintenance and management of road structures by providing regular 
maintenance of 8,300 km. and periodic maintenance of 1,500 km. roads. The Sector Wide Road 
Program (SWRP), Priority Investment Plan (PIP) and, SRN, currently calls for the expansion of 
the country‟s road improvement program from 7,917 km of the country's total road length of 
18,828 km, to 9,900 km by 2016. 
 
3. The project roads are: (i) EWH (Nadaha)-Koshi Bridge2 (Chatara)-EWH a 61-km section 
two-lane highway providing alternate route for EWH in case of closure of the main Koshi Bridge 
in Sunsari District, whose substructures are prone to damages by floods; (ii) Leguwaghat-
Bhojpur Road, 66-km intermediate-lane mid-hill highway, providing a connection as part of 
improvement to Hile-Pakhribas-Leguwaghat-Bhojpur Road, one of the major linkages along 
MHC; (iii) Halesi-Diktel Road, 35-km intermediate-lane mid-hill highway linking Diktel with the 
Hilepani-Hilesi section, which is being improved under Road Improvement Project funded by 
EXIM Bank of India, to complete Hilepani-Diktel Linkage of MHC. (iv) Mechipul-Chandragadhi-
Birtamod Road (12-km double-lane feeder road) providing connection between EWH at 
Birtamod and a new bridge under construction across Mechi River, which will connect to NH31 
in India and NH5 in Bangladesh; and (v) Manthali-Ramechhap Road, a 13-km single-lane 
feeder road providing a connection between the new Ramechhap District headquarters at 
Manthali in the Tamakoshi River valley and the old town of Ramechhap and former 
headquarters. The project roads were selected from over 80 roads identified by the Department 
of Roads (DOR), for improvement based on their environmental, social and economic impacts. 
This initial environmental examination (IEE) report focuses on the second road the Leguwaghat-
Bhojpur. Further details of each road is given in Table 1 and a location map is provided in Map 
1. 

 

                                                
2
 One of the major river crossing structures in Nepal linking the major eastern provinces to the rest of the country through EWH in 

Sunsari District of Koshi Province. 
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Table 1:Nepal SASEC Road Connectivity Project 
 

Road Name Length  
(km) 

Districts and villages covered 

EWH-Koshi Bridge 
(Chatara)-EWH 

61.24 Bharaul, and Barahakshetra VDCs of Sunsari 
district, Mainamaini, Thoksila, Katunje Babla, 
Basaha and Tapeshwari VDCs of Udayapur 
district; Phattepur, Kamalpur, Ghoghanpur, Pipra 
(Purba), Dharampur, Kanchanpur and Rupnagar 
VDCs of Saptari district  

Leguwghat-Bhojpur Road 65.550 Jarayotar, Yaku, Charambi, Pyauli, 
Tiwaribhanjyang, Shyamshila, Amtek, 
Bhainsipankha, and Bhojpur VDCs of Bhojpur 
district 

Halesi-Diktel  35.431  Mahadevsthan, Lamidanda,  Salle, Buipa, 
Arkhaule, Kharpa, Nunthala, Bamrang, and Diktel 
VDCs of Khotang district 

Menchipul-
Chandragadhi-Birtamod 

12.160  Bhadrapur municipality; and  Chandragadhi, 
Garamani and Anarmani VDCs of Jhapa district 

Manthali-Ramechap 13.352  Manthali, and Ramechhap VDCs of Ramechhap 
district 

Notes: EWH = East-West Highway, km = kilometer, VDC = Village Development Committee 
Source: TPPF Detailed Engineering Design, 2012 

 
4. The Department of Roads (DOR), the Government's agency responsible for overall 
development of the country's road network including SRN, is well recognized for its capacity in 
project management and implementation. Its institutional capacity, however, is limited in the 
areas of road maintenance and road safety and needs to be strengthened.  

5. The Project‟s impact will be reduced poverty and isolation in hilly regions and increased 
economic activities in Terai areas of Eastern Nepal. The Project‟s immediate outcome will be 
improved accessibility to markets and district headquarters, completion of an alternative link for 
EWH between eastern Nepal and the remainder of the country, improved connectivity to 
international markets and increased income for women in the project-affected area. The outputs 
will be: (i) upgrading of 62 km of single-lane tracks to 2-lane national highways, (ii) upgrading of 
114 km of single-lane earth roads to intermediate-lane and single-lane Mid-Hill Highway, (iii) 
upgrading of 12 km of intermediate-lane feeder road to double-lane feeder road, iv) 13 km long 
Manthali-Ramechap Road, and (v) capacity assessment and recommendation for enhancement 
of DOR and RBN‟s capacity in road safety and road maintenance, respectively. 
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Figure 1: Map for Nepal SASEC Road Connectivity Project 

 

Source: TPPF Feasibility Study, 2010 
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B. Purpose of the Study 

6. Objectives: The main objective of the IEE study is to identify the impacts from the 
construction and operation of the Proposal on the physical, biological, socio-economic and 
cultural environments of the project area. The IEE study recommends practical and site specific 
environmental mitigation and enhancement measures, prepare and implement environmental 
monitoring plan and make sure that IEE is sufficient for the proposed road project.  

7. Need: This IEE is a requirement of the ADB for environmental Category B projects like 
the upgrading of the Leguwaghat-Bhojpur Road and the report conforms with the provisions of 
the Environmental Assessment Guidelines, 2003; and Safeguard Policy Statement, 2009 of 
ADB. 

C. Extent of IEE 

8. This IEE covers the proposed upgrading of the project road including ancillary facilities 
like camp, quarry, material storage, and plant operations. This IEE Report was prepared based 
on the information and data available through the engineering design studies including socio-
economic and resettlement studies; and field visits, public consultations and discussions, 
collection of primary and secondary information and data. The study has established a core 
zone of impact for 100 metres on either side of the existing road.   

 
D. IEE Report Content 

9. The IEE has been prepared based on the requirements of the Environment Protection 
Act (EPA), 1996 and Environment Protection Rules (EPR), 1997 of the Government of Nepal 
(GON), and the ADB Safeguard Policy Statement (SPS), 2009. The content covers following 
eight chapters, including this introduction chapter: 

Chapter-1: Introduction 
Chapter-2: Policy, Legal and Administrative Framework 
Chapter-3: Description of Project 
Chapter-4: Description of Environment 
Chapter-5: Anticipated Impacts and Mitigation Measures 
Chapter-6: Public Consultation and Information Disclosure,  
Chapter-7: Environmental Management Plan and Grievance Redress  Mechanism 
Chapter-8: Conclusion and Recommendation 

 
 

E. Methods Adopted to Prepare the IEE Report 

10. Appropriate methods were applied to accomplish the IEE study. The ADB Safeguard 
Policy Statement (2009) and ADB Environmental Assessment Guidelines (2003) were reviewed 
for outlining the contents of the study. Then, the relevant documents were collected and 
reviewed for the study purpose. Information and data pertaining to all components of 
environment namely, physical, biological and socio-economic and cultural environment were 
gathered through both the primary and secondary sources. The stepwise activities comprise: 

 Consultation with DOR, ADB Directorate, GESU/DOR, MoPPW officials 

 Review of ADB and GON policy including legal requirements  
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 Project visits and consultation with affected people and stakeholders including 
primary information collection 

 Review of ADB TA 7411-NEP:RCP Final Reports including Supplementary 
Appendices 

 Review of relevant documents for secondary information and data collection 

 Preparation of updated IEE Draft Report and submit to ADB and GON for 
comments and feedback 

 Preparation of Final IEE Report incorporating ADB and GON comments and 
feedbacks  
 

 
F. Sources of Information and Data  

11. Important sources of information have been presented in the succeeding Table.  

Table 2: Primary and Secondary Sources of Information and Data 
 

Environmental Component Sources of Information and Data 

Project technical details 
Objectives 
Present road condition 
Proposed improvement activities 
Other technical aspects 

Engineering Design Consultants 
Inception Report  Dec, 2011 
Engineering Design Report,March,2012 
 

Physical environment: Climate, geology, 
soil, topography, river hydrology and 
morphology, drainage and flooding 
patterns, land use, soil 
erosion/landslides, sedimentation, 
natural hazards 

GoN, DHM; district profiles; environmental 
statistics of Nepal, NPC/CBS,  2008; ESMF, 
2008; RAP, 2001;  EIA Report for 
Leguwaghat-Bhojpur, 2004 ; TOPO Maps of 
the respective districts; project walkover 
survey/group discussions; engineering study 

Biological environment: Forestry and 
biodiversity: flora- tree species, shrub 
species, grasses species; fauna- 
mammals, birds, butterflies; amphibians 
and reptiles; aquatic fauna-fish. 

DoF, DFO, DNPWC, Nepal IUCN library, 
ICIMOD library, district profiles of respective 
districts, field visits and consultation including 
group discussions; environmental statistics of 
Nepal, 2008;  EIA Report for Leguwaghat-
Bhojpur, 2004; RAP, 2001 & 2008 

Socio-economic and cultural 
environment: Economic characteristics, 
Industrial development, and social and 
cultural resources;  

NPC/CBS, 2001; field survey by 
environmental, social and  resettlement 
studies, 2010; District profiles, 

  
 
G. Public Consultation 

12. Consultation meetings were organized systematically by informing stakeholders and 
affected people, 1-2 days prior to the meeting. Invitees include VDC representatives involved in 
social works, school teachers, and other users groups to ensure wide and diverse participation.  

13. The DOR, through the PPTA and engineering design consultants, the consultations   
covered the need for road upgrading, construction activities and timing, preliminary results of 
environmental impact screening including beneficial and adverse, and possible mitigation 
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measures.  The consultation fostered free flowing exchange of ideas with the stakeholders and  
concerns, opinions, ideas, suggestions on mitigation measures and overall road design were 
documented. These information were incorporated in the road design to the extent possible and 
guided the formulation of the environmental management plan (EMP).  
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II. POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK 

A. ADB Safeguard Policy Statement, 2009 

14. The ADB SPS, 2009 aims to avoid, minimise or mitigate harmful environmental and 
social impacts and help the borrower strengthen their safeguard system. It also provides a 
platform for participation by affected community in project design and implementation.  

15. All roads proposed to be upgraded under the SASEC Road Connectivity Project (SRCP) 
were screened and categorized using Rapid Environmental Assessment (REA). The REA 
consist of questions relating to: (i) the sensitivity and vulnerability of environmental resources in 
the project area, and (ii) the potential for the project to cause significant adverse environmental 
impacts. These roads are then classified into one of the following categories: 

 Category A. Projects with potential for significant adverse environmental impacts. An 
Environmental Impact Assessment (EIA) is required to address significant impacts. 

 Category B. Projects judged to have some adverse environmental impacts, but of 
lesser degree and/or significance than those for category A projects. An IEE is 
required to determine whether or not significant environmental impacts warranting an 
EIA are likely. If an EIA is not needed, the IEE is regarded as the final environmental 
assessment report. 

 Category C. Projects unlikely to have adverse environmental impacts. No EIA or IEE 
is needed although environmental implications are still reviewed.  

16. All project roads under the SRCP were classified as Category “B” except for EWH-Koshi 
Bridge (Chatara)-EWH road which is categorized as “A” due to its proximity to the Koshi Tappu 
Wildlife Reserve.   

17. All ADB investments are subject to an environmental assessment to address 
environmental impacts and risks. The environmental assessment starts with screening and 
categorization; followed by baseline data collection, impact analysis, environmental 
management planning, information disclosure, consultation and participation, grievance 
Redressal mechanism development, EMP implementation, and reporting. 

 
B. Nepal’s Legal Framework and Regulatory Requirements for the Project 

18. In Nepal, various legal instruments are in place to ensure the integration of 
environmental aspects in development proposals. This IEE reviewed the following legislative 
provisions and environmental guidelines to ensure compliance of the Project. 

1. Policies 

a. Interim Constitution of Nepal, 2007 (with latest amendments) 

19. The Interim Constitution of Nepal provisions the right for every person to live in a clean 
environment. Article 35[5] also provisions that the State shall make necessary arrangements to 
maintain the natural environment. The State shall give priority to special protection of the 
environment, and rare wildlife, and prevent further damage due to physical development 
activities, by increasing awareness of the general public about environmental cleanliness. 
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b. The Tenth Plan (2002-2007) 

20. The Tenth Plan (2002-2007) has identified EIA as a priority area, and it emphasizes on 
environmental monitoring of the projects that are under GoN EIA process. The Plan focuses on 
the need for setting-up national environmental standards with the strategy of internalizing 
environmental management into the development programmes. The Plan has also realized to 
carry out Strategic Environmental Assessment (SEA) with the long term policy of promoting 
environmental governance. The Plan emphasized on the local participation in environment 
conservation, according to the Local Self Governance Act 2055, through the local bodies and 
making them responsible and capable to manage local natural resources.  

c. Three Year Interim Plan (2007/08 - 2009/010) 

21. One of the objectives of the Transport sector is to develop the identified eight trade and 
transit corridors between neighbouring Countries India and China. Other objective of the 
transport sector related to the project is to develop and operate safe roads by suitable road 
safety and traffic management activities including raising public awareness on such activities. 

22. The environmental strategies of the Interim Plan are to launch development programs by 
internalizing environmental management; mobilize non-government private sector, local 
agencies and the public in increasing public awareness on environment; determine and 
implement additional by - Laws on air, water, soil and sound pollution; and by making action 
plans prioritize and implement Treaties and Conventions on environment, which Nepal has 
endorsed. 

23. One of the policies of the Interim Plan is to institutionalize the environmental monitoring 
auditing through an effective implementation of approved environmental reports (IEE and EIA). 

24. National Transport Policy, 2001/2002: The goal of the policy is to develop a reliable, cost 
effective, safe facility oriented and sustainable transport system that promotes and sustains the 
economic, social, cultural and tourism development of the Kingdom of Nepal as a whole. 

25. Forest Policy: The Ministry of Forests and Soil Conservation (2009) also requires that all 
the costs related to the clearing off the forest, its transportation to the approved location and 
works related to environmental mitigation shall be borne by the project itself.  

 
C. Acts and Rules 

1. Environment Protection Act, 1996 

26. The Environment Protection Act, 1996 and Environment Protection Rules, 1997 (as 
amended) contain several provisions to institutionalize the integration of environmental aspects 
in development projects including road sector, and empowers Ministry of Environment approve 
EIA report. Similarly, in case of IEE level study, line Ministry, which is Ministry of Physical 
Planning and Works is authorized to approve the Final IEE Report.  

27. The Act recognizes the interdependence between development and the environment 
and shows the concerns for minimizing the impacts of environmental degradation on people, 
animal, and plant species and their physical surroundings. The Act obliges the proponent to 
undertake IEE and EIA of proposal, plans or projects which may cause changes in existing 
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environmental condition and authorizes Ministry of Environment to clear all EIA and line Ministry 
for IEE study, 

28. Empowers Ministry of Environment to prohibit the use of any matter, fuel, equipment or 
plant, which has adverse effects on the environment. The Act has provisions for polluters to 
compensate affected persons from polluting activities and empowers government to provide 
additional incentives to any industry, occupation, technology or process, which has positive 
impacts on environmental conservation. It provides the establishment of an Environmental 
Protection Fund to be used for environmental protection, pollution control and heritage 
conservation, and it gives the government authority to declare specific area as environmentally 
protected areas. 

 
Figure 2: Environmental Clearance Procedure in Nepal for Category B Project 
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2. Environment Protection Rules, 1997 (with amendment) 

29. In the process of implementing EPA (1996) effectively the Environment Protection Rule 
(EPR) came into force in 1997 and was amended in 1999. The EPR contains elaborate 
provisions for the process to be followed during the preparation and approval of projects 
requiring EIAs and IEEs including scoping documents, terms of reference, public consultations 
and hearings, and environmental monitoring and auditing. The environmental legislation 
empowers the concerned Ministry to monitor the environmental activities including mitigation 
measures and Ministry of Environment for environmental auditing. For IEE, the concerned 
Ministry, which is the Ministry of Physical Planning and Works in case of the road projects, is 
authorized to approve the Final IEE Report. The EPR also lists the types of development 
activities requiring IEE or EIA level Study. It also gives an outline of content of the terms of 
reference document, IEE and EIA report. 

3. Public Roads Act, 1974 

30. The Department of Roads may temporarily acquire the land and other property adopting 
compensatory measures during the construction, rehabilitation and maintenance of the public 
roads according to the Act (Article 14 &15). The Act also empowers the DoR to operate 
quarries, borrow pits and other facilities during the road construction (Article 17).  In sum, the 
Act facilitates the acquisition of land and property for the extraction of construction materials and 
development of other facilities as well as to maintain greenery along the roadside with adoption 
of compensatory measures. 

4. Forest Act, 1993 (with amendments) 

31. The Forest Act, 1993 recognizes the importance of forests in maintaining a healthy 
environment. The Act requires decision makers to take account of all forest values, including 
environment services and biodiversity, not just production of timber and other commodities. The 
basis of Act is resource oriented rather than use oriented.  

32. The Forest Act, 1993, (with amendment) contains several provisions to ensure the 
development, conservation, management and sustainable use of forest resources, based on    
approved work plan. The work plan should contain a list of activities that should be implemented 
in the different forest categories - national forests, community forests, leasehold forests, private 
forests, and religious forests. Section 23 of the Act empowers the government to delineate any 
part of the national forest, which has „special environmental, scientific or cultural importance‟, as 
a protected forest. Section 49 of the Act prohibits reclaiming lands, setting fires, grazing cattle, 
removing and damaging forest products, felling trees of plants, wildlife hunting and extracting 
boulders sand and soil from the National forest without the prior approval. However, the 
government may enforce Section 68 of the Forest Act to provide parts of any type of forest for 
the implementation of a national priority plan with the assurance that it does not adversely affect 
the environment significantly.  As provisioned under the Act, while clearing the forest on the 
RoW of road, the implementing authority will co-ordinate with the District Forest Office. If 
necessary, the compensatory re-plantation will also be carried out at the rate of 1:25 under the 
provision of the Act. 

5. Forest Rule, 1995 

33. The Forest Rules 1995 (with amendment) further elaborate legal measures for the 
conservation of forests and wildlife. Based on forest legislation, thirteen plant species are 
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included in the level protection list. Of them, GoN has banned the felling, transportation and 
export of Champ (Michelia champaca), Khayer (Acacia catechu) and Sal (Shorea robusta). The 
Rule also stipulates that the entire expenses for cutting and transporting the forest products in a 
forest area to be used by the approved project shall be borne by the proponent of the project. 

6. Forest Products Collection and Sales Distribution Guidelines, 2001 

34. Clause 3 to 10 of the Guideline have specified various procedure and formats for getting 
approvals for vegetation clearance, delineation of lands for vegetation clearance, evaluation of 
the wood volume etc. and government offices and officials responsible for the approval, 
delineation and valuation. 

7. Local Self-Governance Act, 1999 

35. The Local Self-Governance Act, 1999 empowers the local bodies for the conservation of 
soil, forest, and other natural resources and implementation of environmental conservation 
activities. The Village Development Committees (VDCs), Municipalities and District 
Development Committees (DDCs) are mandated to take up the responsibilities for the 
formulation and implementation of a programme relating to the protection of the environment 
and biodiversity, and to give adequate priority for the protection of the environment during the 
formulation of local level plans and programme. 

 
8. Land Acquisition Act, 1977 

36. The Land Acquisition Act (1977, as amended 1993) guides the compulsory acquisition of 
land. GoN can acquire land at any place and in any quantity by giving compensation pursuant to 

the Act for the land acquired for any public purpose(s) or for operation of any development 
project initiated by GoN institutions 

 
9. Soil and Watershed Conservation Act, 1982 

37. Soil and Watershed Conservation Act makes provision to control floods landslides 
(Watershed Conservation Rules, 1985). The watershed conservation office is authority and 
district watershed conservation committee must implement watershed conservation practices 
and public participation for soil and land protection. 

 
10. Water Resources Act, 1992 

38. Water resources act (1992) makes provision for the rational use of surface and 
underground water. The act seeks to prevent environment and hazardous effects from the use 
of water and prohibit water pollution by chemicals, industries waste. Water may only be used in 
manner that does not permit soil erosion, landslide or flood. Pollution of drinking water is 
prohibited under the Nepal drinking water corporation act (1989). 

a. The Aquatic Animal Protection Act, 1961 (with amendment) 

39. This Act indicates an early recognition of the value of wetlands and aquatic animals. 
Section 3 renders punishment to any party introducing poisonous, noxious or explosive 
materials into a water source, or destroying any dam, bridge or water system with the intent of 
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catching or killing aquatic life. Under Section 4 of the Act, Government is empowered to prohibit 
catching, killing and harming of certain kinds of aquatic animals by notification in Nepal Gazette. 

b. Motor Vehicle and Transportation Management Act, 1993 

40. This act sets standard for vehicles emission and mechanical condition for vehicle 
registration by the Transport Management Office (TMO) and the TMO can deny a permit based 
on environmental factor. Standard are set for petrol and diesel engine under the Nepal Vehicle 
Mass Emission Standard,1999. 

D. Guidelines for the Road Sector 

41. Guidelines, including the draft EIA Guidelines for Road Sector, 1996, facilitate the 
proponents to prepare environmental assessment reports. These guidelines have been 
thoroughly reviewed and all pertinent issues have been incorporated during the preparation of 
this Report. The DOR Environmental Management Guidelines (EMG), 1997 provides guidance 
to the Proponent to integrate environmental mitigation measures, particularly on the 
management of quarries, borrow pits, stockpiling of materials and spoil disposal, earthworks 
and slope stabilization, location of stone crushing plants, etc.  The Environmental Guidelines for 
Local Development also encourages the Proponent to incorporate environmental issues during 
project design and implementation. 

1. Environmental Management Guidelines, GESU/DoR 

42. Originally, a Unit was set up in 1988 as the “Environmental Management Coordination 
Unit” of the DoR to support the Arun Access Road for the proposed Arun-III Hydropower Project 
and reformed as a permanent cell under Planning & Design Branch with a new name as Geo-
Environment Unit (GEU) in the year 1994. 

43. In 2005, DoR, in its Master Plan for Strategic Road Network, stressed on development of 
road to supplement Poverty Reduction Program. After the initiation of implementation of 
enhancing poverty reduction impacts in some road projects in 2006, assisted by Asian 
Development Bank (ADB), the role of GEU was further expanded to incorporate the social 
aspects of road development projects. Thus DoR has renamed GEU into Geo- Environmental & 
Social Unit (GESU) to cover the social aspect and render prompt and efficient services with the 
development & strengthening of the roads. 

44. Environmental Management Guidelines, GESU/DOR, July 1999 have been prepared as 
part of the program undertaken jointly by GoN and the World Bank under the Road Maintenance 
and Rehabilitation Project.  These Guidelines were formally approved by Minister level decision 
on Kartik 22, 2053 BS (1997). The Guidelines are the part of operational practices for all road 
maintenance, rehabilitation and construction activities under DoR. The guideline consists of 
environmental mitigation measures to be incorporated into DOR Sub-projects, procedures for 
public participation, and socio-economic considerations. The environmental mitigation measures 
are broken down into twelve categories including (i) quarries; (II) borrow pits; (iii) spoil and 
construction waste disposal; (iv) work camp location and operation; (v) labour camp location 
and operation (vi) earthwork/slope stabilization (vii) use of bitumen (viii) stockpiling of materials 
(ix) explosive, combustible and toxic materials management (x) setting up and operation of 
stone crushing plants (xi) water management (xii) air and water pollution. 

45. Implementation methods for undertaking mitigation measures for each of the activities 
are also given in the guideline. The Guideline suggests methods for determining how and when 
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the public should be included in the environmental analysis. The guidelines also advise on 
socio-economic impacts and strategies for reducing or avoiding the potential negative impacts 
and for maximizing the beneficial impacts to local residents. The socio-economic impacts 
include important issues of land acquisition and compensation and other economic impacts with 
markets for agriculture production, agriculture inputs, nutrition, extraction of natural resources 
beyond replenishment, migration and influx of migrants, land speculation, illegal logging and 
mining, portering, etc. It also includes impacts on cultural heritage. 

46. The Environmental and Social Management Framework (ESMF), DoR/GESU, 2008 The 
Environmental and Social Management Framework (ESMF) is prepared to compile in an 
overview and guidance manner, various safeguard and compliance aspects of environmental 
and social issues related with the road construction and development. 

47. The ESMF intends to provide technical and managerial inputs and guidance into the 
design of the strategic roads (both designated for rehabilitation and, to lesser extent, to new 
construction), through identification of key environmental and social issues related to the 
foreseen projects, mitigate potential impacts and concerns and, devise opportunities to enhance 
the benefits. The framework integrates in a step-wise approach the most important 
environmental and social considerations into all stages of project preparation, implementation, 
monitoring and operation.   

2. Other Guidelines and Manuals 

48. The following guidelines were reviewed and applied during the preparation of the report: 

 Reference Manual for Environmental and Social Aspects of Integrated Road 
Development; MoPPW/DoR.HMGN,2003 

 Environmental Management Guidelines for Roads and Bridges,GEU/DoR,1997 

 Public Work Directives, HMGN,2002 

 Guide to Road Slope Protection Works, DoR 
 
 
E.  International Conventions and Treaties 

49. Nepal is a signatory to many international agreements, conventions etc. related to 
environmental conservation:  

 The Basel Convention on the Control of Transboundary Movements of 
Hazardous Wastes and Their Disposal, 1989 

 The Vienna Convention for Protection of Ozone Layer, 1985 

 UN Framework Convention on Climate Change, 1992 

 The Agreement on the Network of Aquaculture Centres in Asia and the Pacific, 
1988 

 The Plant Protection Agreement for the South East Asia and the Pacific (as 
amended), 1956, 

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

 The Ramsar Convention (Convention on Wetlands of International Importance 
Especially as Water Fowl Habitat), 1971 

 The Convention for Protection of the World Cultural and Natural Heritage, 1972 
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 The UN Convention to Combat Desertification, 1994 
 

F. Permissions and Clearance Required for the Project 

50. The legal framework of the country consists of several acts, notifications, rules, and 
regulations to protect environment and wildlife. List of required clearances / permissions related 
to environment has been summarized in Table 3. 
 

Table 3: Permissions and Clearance Required 

S.N. Clearance Act/Rule/Notification/Guideline Concerned Agency Responsibility 

A. Pre-construction Stage 

1 

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

Environment Protection Act 1996 and 
Environment Protection Rules, 1997 
(with amendments). 

Ministry of Physical 
Planning and 
Works 

Department of 
Roads / PD, DOR 
(ADB) 

2 
Land Acquisition and 
Compensation 

Land Acquisition Act , 1977(with 
amendments) 

Ministry of Physical 
Planning and 
Works 

Department of 
Roads / PD, DOR 
(ADB) 

3 

Forestry clearance 
for felling of Trees 

Forest Act, 1993 (with amendment), 
Forest Rule, 1995, Forest Products 
Collection and Sales Distribution 
Guidelines, 2001 and Local Self-
Governance Act, 1999 

Ministry of Forest 
and Soil 
Conservation 

Department of 
Roads / PD, DOR 
(ADB) 

B. Implementation Stage 

4 

Permission for 
construction 
material quarrying 
(stone, cobble, 
sand, gravel, soil 
etc) 

Local Self-Governance Act, 1999 and 
Soil and Watershed Conservation Act, 
1982 and Watershed Conservation Rule, 
1985. 
EPA,1996 and EPR, 1997 (with 
amendments) 

Concerned Project 
and  
Concerned VDC, 
DDC and 
Municipality 

Contractor 

5 

Consent to operate 
Hot mix plant, 
Crushers, Batching 
Plant  

Local Self-Governance Act, 1999  Concerned Project 
and Concerned 
VDC, DDC and 
Municipality 

Contractor 

6 
Consent for 
disposal of sewage 
from labour camps 

Water Resource Act, 1992 Concerned Project Contractor 

7 
Pollution Under 
Control Certificate 

Motor Vehicle and Transportation 
Management Act, 1993 

Department of 
Transport 

Contractor 
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III. DESCRIPTION OF THE PROJECT 

 
A. The Project 

51. The proposed SASEC Road Connectivity Project (SRCP) will finance improvements of 
two strategic high-priority highways and three feeder roads, a total of 186 km, in the eastern 
region of Nepal. These would be important as to provide an alternate road for the East-West 
Highway (EWH) and improve access to rural and hilly areas as well as to non-connected district 
headquarters. While the Project will contribute to development and expansion of the Strategic 
Road Network (SRN), it will include an institutional capacity assessment, specifically including 
road safety and road maintenance, which will form the basis for a capacity development 
program. Gender and social inclusion will be addressed through a livelihood program that will 
include special support that will be targeting women involved in road construction activities in 
the project area. 

52. The project roads are: (i) EWH-Koshi Bridge3 (Chatara)-EWH (61-km two-lane highway), 
providing alternate route for EWH in case of closure of the main Koshi Bridge in Sunsari District, 
whose substructures are prone to damages by floods; (ii) Leguwaghat-Bhojpur Road (66-km 
intermediate-lane mid-hill highway), providing a connection as part of improvement to Hile-
Pakhribas-Leguwaghat-Bhojpur Road, one of the major linkages along MHC; (iii) Halesi-Diktel 
Road (35-km intermediate-lane mid-hill highway) linking Diktel with the Hilepani-Halesi section, 
which is being improved under Road Improvement Project funded by EXIM Bank of India, to 
complete Hilepani-Diktel Linkage of MHC. (iv) Mechipul-Chandragadhi-Birtamod Road (12-km 
double-lane feeder road) providing connection between EWH at Birtamod and a new bridge 
under construction across Mechi River, which will connect to NH31 in India and NH5 in 
Bangladesh; and (v) Manthali-Ramechhap Road (13-km single-lane feeder road) providing a 
connection between the new Ramechhap District headquarters at Manthali in the Tamakoshi 
River valley and the old town of Ramechhap and former headquarters. The project roads were 
selected from over 80 roads identified by the Department of Roads (DOR), for improvement 
based on their environmental, social and economic impacts. 

 
B. Project Location 

53. This Leguwaghat-Bhojpur road (65.55 km) is one of the projects of the SRCP. The 
project lies in the Bhojpur district of the eastern development region of Nepal. The road 
alignment starts from the right bank of Arun River and ends at the district headquarters of 
Bhojpur bazaar. The road provides connectivity to settlements/villages/bazaars, district 
headquarter, market centres and agriculture production pockets. The salient features of the 
project are presented below. 

 

 

 

                                                
3
  The longest crossing structure in Nepal linking the major eastern provinces to the rest of the 

country through EWH in Sunsari District of Koshi Province. 
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Table 4: Salient Features of the the Project 
Name of the Project SASEC Road Connectivity Project (SRCP) 

Name of the Road Section  Leguwaghat-Bhojpur Road  

LOCATION 

Start Point Right bank of  Arun River at Jarayotar VDC 

End Point Bhojpur bazaar of Bhojpur VDC 

Affected VDCs Jarayotar, Yaku, Charambi, Payuli, Tiwaribhanjyang, 
Shyamshila, Amtek, Bhainsipankha, Bhojpur 

Major settlements Jarayotar, Ranitar, Manjigaun, Mangsuwa, Chhiamtang, 
Odane, Bijayabas, Payuli, Tewaribhanjyang, Sabung, 
Shyamshila, Mulabari, Surke, Thanti, Dandakharka, Piple, 
Jimigaun, Dhungebans, Lumlatin,  Deurali, Kafle, 
Dumsika, Bhojpur bazaar 

GEOGRAPHICAL FEATURES 

Terrain Mountain 

Alignment Hilly/Rolling 

Altitude 250 m at Leguwaghat, Bhojpur district and highest point 
1,996 m at Shyamshila VDC 

Climate Sub-tropical to warm temperate 

Road Type 

Classification of road  Intermediate Lane Highway 

Length of Road 65.450 km 

Type of Pavement DBST 

Standard of Pavement   Overseas Road Note 31 (RN 31) and/or AASHTO
4
 design 

method 

Design Parameters 

Design Speed  40-50 km/hr 

Right of Way  50 m 

Carriageway Width  7 m 

Total Formation (Road Way) Width  9 m 

Shoulder Width  1 m 

Camber of Carriage way  3% 

Camber of Shoulder  4% 

Minimum Horizontal Curve Radius  55-80% 

Maximum Grade Change 1-1.2 % 

Minimum Length of Vertical Curve 20-30 m 

Gradient 

Maximum Gradient  9 % 

Exceptional Gradient  10 % 

Maximum Gradient at Bridge Approach  6% 

Maximum Average Gradient 5% 

Maximum Length of Grade in Excess of 7% 
and up to Maximum Gradient at a time  

150 m 

Minimum Length of Recovery at Grade 
Specified 

210 m @3% 

Hairpin Bends 

Design Speed 20 km/hr 

Min. spacing between centers of bends  200 m 

Maximum Gradient 3.5% 

Minimum  Gradient 0.5 % 

Maximum super elevation  7% 

Minimum Radius of Curve 14m 

 

                                                
4
 American Association of State Highway and Transportation Officials 
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Figure 3: Project Location Map 
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C. Characteristics of the Existing Road 

54. Constructed in 2007 under RAP, the road meets feeder road standard in general. The 
road alignment traverses hill slopes and close to ridge lines with  cut slopes generally stable. 
Along the alignment, weak sub-grade are encountered at localized spots. The road will require 
widening at some places, and drainage improvement at existing crossings, gullies and along 
places of cultivated tracts. Jarayotar, Pyauli, Tiwari Bhanjyang, Hile Bhanjyang, Pani Tanki, 
Chhitapu, Sauda Chowk, Hat bazaar (at Bhojpur) are important settlements along the road.  
Table 6 summarizes road condition by sections and identification of requirements and type of 
works for upgrading of this road.  

55. Leguwaghat-Bhojpur Road is an existing 65.55 km long fair weather road. The road 
starts at Leguwaghat (Ch. 00+000), situated at the right bank of Arun River at an altitude of 
251.50 meters above mean sea level (mamsl). Onwards the alignment starts climbing untill it 
attains an altitude of 1,037 mamsl and reaches Jarayotar at Ch. 12+000 after passing through 
numbers of hairpin bends. It continues to gently climb through the forest and cultivated land 
reaching Bhojpur at a distance of 65.480 kilometers from Leguwaghat and at an altitude of 
1,533 mamsl. The alignment generally follows the natural contours of land topography from 
Jarayotar at ch. 12+000 to reach Bhojpur at Ch. 65+550 with few numbers of hairpin bends in 
between. The level between the Jarayotar and Bhojpur varies by about 500 meters at a distance 
of about 53 kilometers. 

56. The summary of existing and proposed drainage and retaining structures of the 
proposed project is presented in Tables 5-7. 
 
 

 
Figure 4: Narrow section at Km 0+700    requiring 
repair/completion of side drainage and pavement 

strengthening and DBST surfacing. 

 
Figure 5: High gabion retaining wall (Km 2+025) 

constructed under RAP. 
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Table 5: Identification of Upgrading Requirements, Leguwaghat-Bhojpur Road 
 

Section Chainage Description of Existing Situation 
Identification of Upgrading 

Requirements 
Type of Upgrading Works 

 

1 
 
 
 
 
 
 
 

0+000 to 7+525 
(Leguwaghat- 
Jarayotar) 
 
 
 
 
 

Road starts from right bank of Arun River. Existing 
start point has been changed due to upcoming 
Arun River Bridge, which is proposed some 50 m 
upstream of the road. It makes gradual climb at 
moderate to steep grade traversing 7 loops 
alongside hills to Jarayotar (ch 6+850 to 7+525), 
formation width is variable, but generally meeting 
the single lane feeder road standard except at few 
intermittent places (e.g. 1+525 to 1+625, 4+250 to 
4+375, 5+850 to 5+890, 6+850 to 6+925 – 
Jarayotar area); gravel surfacing generally fair; 
some dry walls in poor/damaged condition; 
drainage include earth/masonry side drain; cross-
drainage include dry causeways and few pipe/slab 
culverts. 

• Geometry 

• Structures 

• Drainage   

• Pavement 

 

 

 

 

 

• Earthworks for formation widening, reshaping, 
re-profiling 

• Replacement of poor/damaged dry walls with 
gabion/masonry structures 

• Repairs/rehabilitation/improvement to other 
existing retention structures  

• New retention works 
• Drainage (side drains) 
• Replacement of dry causeways RCC 

causeways  
• Improvement of existing RCC causeway, outlet 

protection 
• Pavement (3.5 m single lane,  DBST) with 

sealed shoulder on hill side 
• Traffic signs, safety measures 

2 

7+525 to 24+800 
(Jarayotar-
Chhamtang) 
 

The road continues to ascend at gentle to 
moderate grade along side hills and includes stake 
of 4 loops till ch18+100; it then levels-off and 
follows close to ridge line alignment at gentle 
gradient till Chhamtang. The existing formation is 
variable, but largely meet single lane feeder road 
standard. However, number of isolated places have 
narrow road width (e.g. 7+600 to 7+950, 8+100 to 
8+425, 8+550 to 8+575-Kharkhauni, 8+700 to 
8+775, 8+850 to 8+925, 11+500 to 11+650, 
11+900 to 11+950, 12+375 to 12+425, 12+625 to 
12+725,13+200 to 13+300, 13+900 to 14+025, 
16+875 to 17+000-Thapagaun area, 17+075 to 
17+125, 18+525 to 18+625, 19+000 to 19+050, 
20+350 to 20+425, 20+925 to 21+025 –rock slide 
area, 21+875 to 22+000, 22+225 to 22+400, 
22+475 to 22+625, 22+750 to 23+250, 23+525 to 
23+675, 24+250 to 24+450, 24+520 to 24+575-
rocky) It crosses rock slide at ch 20+950. The 
retention works include dry (some in poor 
condition) and gabion and masonry structures; 
while drainage include earth/masonry side drains; 
cross-drainage include dry causeways and only 
few pipe/slab culverts. The road surface is gravel, 

• Geometry 

• Structures  

• Drainage   

• Pavement 

 

 

• Earthworks for formation widening, reshaping, 
reprofiling 

• Replacement of poor/damaged dry walls with 
gabion/masonry structures 

• Repairs/rehabilitation/improvement to other 
existing retention structures  

• New retention works 
• Drainage (side drains including repairs to 

existing ones) 
• Replacement of dry causeways RCC 

causeways  
• Improvement of existing RCC causeway, outlet 

protection 
• Pavement (3.5 m single lane,  DBST) with 

sealed shoulder on hill side 
• Traffic signs, safety measures 
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Section Chainage Description of Existing Situation 
Identification of Upgrading 

Requirements 
Type of Upgrading Works 

 

variable in texture, few short isolated stretches are 
provided with stone soling. 

END OF GRAVEL SECTION  

3 
24+800 to 36+100 
(Chhamtang-Sabung) 
 

The road follows gentle grade closer to ridge and 
passes along cultivated land, includes poor soil 
condition in between (e.g. subgrade) till Km 
29+550, then it climbs along a loop to reach 
Bijayabas (30+900), onward descends till Odane 
and then ascends again (including 2 loops) to end 
the section at Sabung. Formation width generally 
meet the single lane feeder road standard, but in 
certain locations width is narrow (e.g. in parts from 
25+075 to 25+175, 26+550 to 26+650, 30+525 to 
30+675, 30+725 to 30+775, 31+200 to 31+350, 
33+450 to 33+675, 33+850 to 34+000, 35+500 to 
35+525. The retention works include dry (some in 
poor condition) and gabion  and masonry 
structures; drainage include earth and some 
masonry side drain (few already damaged); cross-
drainage include dry causeways and some 
culverts; natural road surface-fair to poor; 

• Geometry 

• Structures  

• Drainage   

• Pavement 

• Earthworks for formation widening, reshaping, 
reprofiling 

• Replacement of poor/damaged dry walls with 
gabion/masonry structures 

• Repairs/rehabilitation/improvement to other 
existing retention structures 

• New retention works 
• Step structures for access to road side 

settlements  
• Drainage (including repairs to existing) 
• Drainage/cross-drainage improvement at spots 

of water ponding caused due to obstruction of 
natural gullies by road construction 

• Replacement of dry causeways RCC 
causeways  

• Improvement of existing RCC causeway, outlet 
protection 

• Improvement to existing culverts  
• Improvement to irrigation crossing 
• Pavement (3.5 m single lane, DBST) 
• Traffic signs, safety measures 

4 

36+100 to 42+000 
(Sabung- 
Hilebhanjyang) 
 
 

Onward Sabung, the road alignment is generally at 
gentle grade and passes along cultivated land and 
settlements. In general formation width meets 
requirement for single lane feeder road with 
exception at certain places (e.g. 36+190 to 36+235, 
36+525 to 36+575, 38+935 to 39+000-rocky, 
39+160 to 39+210, 40+500 to 40+575). The 
retention works are mostly in fair/good condition; 
drainage include earth ditch; cross-drainage 
include dry causeways and some culverts; natural 
road surface-fair to poor. 

 

• Geometry 

• Structures 

• Drainage 

• Pavement 

• Earthworks for geometry improvement  
• Repairs/rehabilitation/improvement to existing 

retention structures  
• New retention works 
• Step structures for access to road side 

settlements  
• Drainage (side drains) 
• Replacement of dry causeways RCC 

causeways  
• Improvement of existing RCC causeway, outlet 

protection 
• Improvement to existing culverts 
• Pavement (3.5 m single lane,  DBST) with 

sealed shoulder on hill side 
• Traffic signs, safety measures 

5 
42+000 to 52+629 
(Hilebhanjyang-Asine 
Khola) 

Between Km 42 and 45, the alignment climbs 
further including making two loops till Shaymshila 

• Geometry 

• Structures 

• Earthworks for geometry improvement 
• Repair/rehabilitation/replacement  of existing 

retention works 
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Section Chainage Description of Existing Situation 
Identification of Upgrading 

Requirements 
Type of Upgrading Works 

 

(the peak line of the alignment), it then follows 
ridge line until Km 47+200. After this chainage the 
alignment starts to descend at moderate to steep 
grade by making two loops to Asine (Andheri) 
Khola (52+600). Formation width is mostly 
adequate except at intermittent places (e.g. 
43+150 to 43+200, 43+525 to 43+625, 48+650 to 
48+750-rocky, 49+850 to 49+900, 51+450 to 
51+575, 52+175 to 52+300-rocky). Except few 
existing retention works are in fair to good 
condition; drainage include earth ditch and some 
masonry side drains; cross-drainage include dry 
causeways and some culverts; natural road 
surface-fair to poor 

Bridge is under construction by DOR at Asine 
Khola including 279 m approach road, which will 
realign the road section between ch 52+350 and 
52+629 

• Drainage 

• Pavement 

• Repairs/rehabilitation/improvement to other 
existing retention structures  

• New retention works 
• Step structures for access to road side 

settlements  
• Gully erosion control 
• Drainage (side drains) 
• Replacement of dry causeways RCC 

causeways  
• Improvement of existing RCC causeway, outlet 

protection 
• New culverts 
• Improvement to irrigation crossing 
• Pavement (3.5 m single lane,  DBST) with 

sealed shoulder on hill side 
• Traffic signs, safety measures 

6 
52+629 to 62+000 
(Asine Khola-Pani 
Tanki) 

The alignment runs at gentle grade till Km 54+500 
and then descends at moderate grade by making 
two loops till Andheri Khola (55+800). It then 
levels-off and traverses at gentle grade till Pani 
Tanki, at the outskirt of Bhojpur. Formation is 
generally adequate, but narrow at places (Ch. 
52+650 to 52+775-after Asine Khola,  Ch. 53+225 
to 53+375, Ch. 52+975-53+000-Danda Kharka, Ch. 
55+600 to 55+675-rocky parts between Ch. 
55+750  and 56+175); pondage at ch 61+500; slide 
at Ch. 52+775. Few retaining  structures are in fair 
to good condition; drainage include earth ditch and 
some masonry side drains; cross-drainage include 
dry causeways and some culverts; 

natural road surface-fair to poor 

 

• Geometry 

• Landslide stabilization 

• Structures 

• Drainage 

 

• Earthworks for geometry improvement  
• Replacement of poor/damaged dry walls with 

gabion/masonry structures 
• Repairs/rehabilitation/improvement to other 

existing retention structures  
• New retention works 
• Slide protection/stabilization 
• Drainage (side drains) 
• Drainage/cross-drainage improvement at spots 

of water ponding caused due to obstruction of 
natural gullies by road construction 

• Replacement of dry causeways RCC 
causeways  

• Improvement of existing RCC causeway, outlet 
protection 

• New culverts 
• Improvement to irrigation crossing 
• Pavement (3.5 m single lane,  DBST) with 

sealed shoulder on hill side 
• Traffic signs, safety measures 

7 
62+000 to 65+550 
(Panitanki-Bhojpur) 

The road gradually descends at gentle to moderate 
grade by making a loop along cultivated land and 
intermittent market/built-up area before ending at 
Bus Park at Bhojpur. The road formation width is 

• Geometry 

• Structures 

• Drainage 

• Earthworks for geometry improvement  
• Replacement of poor/damaged dry walls with 

gabion/masonry structures 
• Repairs/rehabilitation/improvement to other 
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Section Chainage Description of Existing Situation 
Identification of Upgrading 

Requirements 
Type of Upgrading Works 

 

generally adequate except at certain locations (Ch.  
64+000 to 64+175, Deurali Chowk; Ch. 64+575 to 
64+700, Ch. 64+975 to 65+050), a 100 meter 
length at the end compliments with bus park area. 
The retaining structures are in fair to good 
condition; drainage include earth ditch and some 
masonry side drains; cross-drainage include dry 
causeways and some culverts; natural road 
surface-fair to poor. 

• Pavement 

• Side road junction 

• Bus park (drainage and 
pavement) 

existing retention structures  
• New retention works 
• Replacement of dry causeways RCC 

causeways  
• Improvement of existing RCC causeway, outlet 

protection 
• Pavement (3.5 m single lane,  DBST) with hill 

side sealed shoulder  
• Full pavement for bus park 
• Traffic signs, safety measures 

 
Source: Detail Design Report, 2012 

 

 
Table 6: Summary of Existing and Proposed Works 

 

Activities 

Section 1 Total Section 1 
Total 

 

Km 0+000-33+200 
Km 33+200-

65+550 
Km 0+000-

65+550 
Km 0+000-33+200 Km 33+200-65+550 Km 0+000-65+550 

Existing Road Works Proposed Works for Road Upgrading 

Retaining Structures       

Retaining Structures (all 
types), (m)  

5,272 5,407 10,679 4,465 2.481 6,946 

Requiring Repair and 
Rehabilitation (all types), (m) 

2,321 9,00 3,221    

Source: Detailed Design Report, 2012 
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Table 7: Schedule of Proposed Cross Drainage Structures 
 

S.N. 
 

Description 
 

Size 
Numbers of 

culverts 

1 Pipe culverts 900mm 228 

2 Pipe culverts 2*900 mm 15 

3 Slab culverts 2m*2m 
2.5m*2.5m 
5.0m*5.0m 

1 
5 
3 

 
 

D. Environmental Category of the Project 

57. The Asian Development Bank‟s- Roads and Highways-Rapid Environmental 
Assessment (REA) Checklist (Appendix A) along with the Project/Site Description were 
prepared in September, 2010. The project road alignment passes through the ridges of 
cultivated bari and terraces of khet land, and forests, settlements/villages, rock-out crops and 
banks and beds of rivulets. The project area does not fall under any sensitive areas - historical, 
cultural, archaeological; ecologically sensitive and wetland area; national park, wildlife reserve 
and conservation area, hunting reserves. The anticipated impacts from the improvement of the 
proposed road are minor, local, short term and reversible. The project road has been classified 
as Category- B in accordance with ADB`s Safeguard Policy Statement, 2009. 

58. The environmental categorization was reconfirmed during the ADB Fact-Finding Mission 
held on January 2013.       

E. Need for the Leguwaghat-Bhojpur Road project  

59. The proposed project makes easier connectivity to the district headquarters of Bhojpur 
district and further to Khotang district as there are no other alternative routes for Bhojpur district 
connected by motorway. As per the GON policy of joining the district headquarters by 
motorway, this feeder road standard earthen road was constructed under RAP in 2008 in the 
grant support of DFID, UK . Its upgrading is necessary to ply vehicles in all weather conditions. 
After the completion of the bridge at Leguwaghat across the Arun River, Leguwaghat Bazaar 
will be developed as a large market centre for the eastern hill districts of Dhankutta, Bhojpur, 
and Sankhuwasabha). Further, RAP has constructed a road from the district headquarter of 
Bhojpur to Diktel-the district headquarter of Khotang and this road will also enhance 
accessibility to the eastern parts of Khotang district. The eastern part of Khotang district has 
potential for high value crops/commodities, including agro-based cottage industries 
development. The proposed road is expected to play an important role in uplifting socio-
economic condition of the people in the project area.   

F. Existing and Projected Traffic 

60. According to the detailed design study, the annual average daily traffic (AADT) for 2012 
is 180 total including motorcycles. Traffic forecast excluding motorcycle indicates that 202, 331, 
551 and 1547 for the year 2015, 2020, 2025 and 2035, respectively. 
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G. Key Upgrading Activities  

61.The project involves key upgrading activities including geometry improvement, pavement 
upgrading, drainage improvement, retaining structures, slope protection/stabilization; other off-
road works, and works on traffic management and road safety. Typical cross-sections of the hill 
roads are given in Figure 6.   

2. Geometry Improvement: Involves widening of road width to 7 m to meet the 
design standards including sections along rock falls, landslides, religious and 
cultural sites, markets and built-up areas. Along selected major built-up areas 
and market fronts, consideration has been made in preliminary design to widen 
the road to full width. This will enhance serviceability of road, additional width for 
hard stand to parking/stopping vehicles and better drainage management. These 
proposed location and length of widening are shown in Table 8.  
 
Table 8: List of Road Widening at Markets and Built-up Area 

 
Km 

Location 
Pavement widening 

(m) From To 

6+900 7+500 Jarayotar 5.0 

29+000 29+400 Pyauli  6.0 

37+575 37+675 Tiwari Bhanjyang 6.0 

41+500 41+700 Hile Bhanjyang 7.0 

61+400 61+900 Pani Tanki 6.0 

62+900 63+600 Chhitapu 6.0 

64+000 64+300 Sauda Chowk 6.0 

65+000 65+450 Hat bazaar, Bhojpur 5.5 

Source: Engineering survey, 2012 

3. Pavement upgrading: Strengthening, resurfacing and partial reconstruction on 
existing sections including new construction on re-aligned sections. It also covers 
shoulder improvement and sealing of shoulder on hill side for the road.   

4. Drainage Improvement: Lining of side drains, improvement of existing natural 
drainage systems, culverts and causeways and construction of new culverts and 
causeways, and side drains along main market fronts. Over 58% of road length 
contains side drains (of which 84% are earth ditch). However, side drains lack 
along many critical drainage locations encompassed by cultivated area, 
settlements, thus attributing to drainage 

5. Retaining Structures:  This involves construction of new retaining structures 
including repair/rehabilitation of existing ones.  

6. Slope Protection/Stabilization: This involves landslide stabilization and slope 
protection activities. Both civil engineering and bioengineering activities will be 
under consideration.  

7. Road Safety Measures: This includes provision of signs, delineators, barriers 
and pavement markings, minor realignment at identified black spots including 
pedestrian foot paths in market areas. There are 65 existing posts, 29 traffic 
signs and 153 delineators. The project has proposed for installation of 80 traffic 
signs and 1133 delineators.  

8. Bypass and Realignment: It covers new construction of bypass at major towns 
including realignment of road sections for avoiding flood-prone zone and also for 
selecting suitable   bridge sites. In addition, minor realignment will be needed for 
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avoidance of environmentally sensitive sites such as religious and cultural sites 
including religious trees.  

9. Bridges: No bridge construction activity is proposed under SRCP in this project. 
A single 25 m span bridge is under construction over Ankhuwa/Andheri Khola (ch 
52+550) by DOR.  
 

H. Materials Required and Sourcing 

62. The Arun River, located at the start of the road, is the major source of construction 
materials for this road upgrading. However, materials from this site are not suitable for base and 
wearing course. Localized colluviums and rock outcrops may yield limited stones, pit gravels; 
but quality may vary.  

I. Project Implementation Schedule  

63. SRCP will be processed by ADB in 2013. The construction work is expected to begin at 
the start of 2013. A 30-month construction period is estimated followed by a 12-month defects 
liability period enabling the completed project roads to be opened by 2015.  



 

 

Figure 6: Typical cross-section of the hill road 
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IV. DESCRIPTION OF THE ENVIRONMENT 

A. Physical Resources 

1. Climate 

64. The lowest point of road corridor is the crossing of the Arun River at an altitude of 250 m 
at Jarayotar (Leguwaghat), Bhojpur district. The highest point is 1996 m at Shyamshila VDC in 
Bhojpur district. The topographic elevation and aspects play important role in determining 
meteorological characteristics. The range of variation in climate along the road corridor is 
dramatic, from sub-tropical to warm temperate.  

65. In general, the rainy season in the project area starts from June and ends in September. 
During the rainy season, monsoon blows across the Bay of Bengal and delivers about 80 % of 
the annual rainfall. In the dry season, the northwest wind brings dry cold wind bearing little 
moisture and accounts for the remaining 20% of the annual rainfall. The five year average 
rainfall data recorded (2004-2008) at Dingla Station north to the project area depicts 1704.50 
mm per annum. Jarayotar area of the project receives rainfall much less than the other parts, as 
this portion falls under rain shadow5. The five years average monthly rainfall is presented below.  

Table 9: Average Monthly Rainfall at Dingla (Bhojpur) Station 

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Average 
annual 
rainfall 

Monthly 
Average 
Rainfall 

10.2 20.3 32.24 105.72 154 324.58 332.68 285.38 348.67 87.1 1.08 2.6 1704.5 

Source: DHM, 2004-2008 
 

66. Temperature records for the district (1991-2000) show maximum daily temperature at 
30.2ºC and minimum is -0.1ºC. This indicates normal seasonal variation, with higher 
temperatures during the hot and rainy season from June to September and lower in the winter 
season from October to January.  

67. Though there is lack of secondary information on air quality for the project area, the 
ambient air quality is expected to be within the National Ambient Air Quality Standards (NAAQS) 
of Nepal (Appendix D) as there are no industries and traffic volume is very low. Due to similar 
reason, noise levels in the project area are expected to be within permissible standards 
prescribed by the Ministry of Environment (MoEnv) of the GON (Appendix E). 

a. Topography and Soils 

68. As mentioned, topography of the road corridor varies from 250 mamsl to 1,996 mamsl. 
Bhojpur bazaar-headquarter of the district is situated at 1,546 m amsl where the road ends. 
Within the corridor the relief ranges from moderate to high. The topography comprises both 
natural landscapes and manmade paddy terraces. On such terrain the road alignment ascends 
from Jarayotar VDC to Odane VDC then it traverses on mild gradient up to Pyauli VDC at 1,369 
mamsl and then again ascends towards Shyamshila VDC forming loops at different places. 
From Shyamshila the road alignment descends up to Lumlatinbhir/Ankhuwa khola (1600m). 

                                                
5
 A rain shadow is a dry area on the lee or back side of a mountainous area. The mountains block the passage of 

rain-producing weather systems casting a "shadow" of dryness behind them. 

http://en.wikipedia.org/wiki/Windward_and_leeward#Meteorological_significance


 

 

After Ankhuwa/Andheri khola it traverses through paddy terraces up to Panitanki of Bhojpur 
bazaar.  

69. The project corridor exhibits three distinct soil types; (i) alluvium6, (ii) colluvium7, and (iii) 
residual8 soil. Alluvial soil and debris deposits are distributed along the rivers forming many 
terraces viz; Arun river terraces and their major sub-drainages. Soils in the upper terraces in 
Jarayotar area of the Arun River are older and relatively thick. The dominant characteristics of 
these soils are Rhodustalfs (red soil). Soils at lower terraces of the Arun River are light textured 
predominantly sandy and silty. The soils in the area are highly susceptible to erosion. The 
colluvial deposit represents the most widespread surface cover in the project area. These are 
mainly distributed along the hill slopes and are thick towards the base. Their composition and 
thickness usually vary with the parent materials and slope inclination. The colluvium soils in the 
hill slope are predominantly silty-sandy-gravel. The residual soils occur along the flat ridges, 
spurs and upper hill slopes of the project area.They are deposited around and other ridges. 
Their composition and thickness generally vary with the parent materials, the topography and 
the geological structure. The most common residual soils that occur in the project hill slopes are 
silt-clayey-sand. Most areas with residual soil are dry cultivated or forest covered. 

b. Land Use Patterns 

70. Land use pattern along the road corridor include around 59 % agriculture land, 36 % 
forests, 2% grazing land, 1% kharbari (grass/ thatch land), and 2% other types. In general, 
agricultural land is categorized into irrigated and rainfed types. The irrigated and rainfed land 
locally known as khet and bari, respectively. From irrigated land, farmers harvest two to three 
crops in a year. The main cropping patterns practiced in the khet land are paddy followed by 
wheat and vegetables/potato. Similarly, in bari land, cropping pattern include maize,millet, 
pulses,mustard, and/ or grams. Paddy is the most important monsoon crop in khet while maize 
in bari. In general, road alignment through khet land is found more vulnerable to flooding, slope 
failure, and erosion problems. While road alignment along bari land are found stable and less 
problematic. Within the road corridor various types of forests and plant species are available 
and  described in detail under forests section of the report. The road corridor consists of few 
patches of grazing lands where open grazing is practiced for various types of livestock.  The 
detailed breakdown of different land use types along road corridor is given below.     

Table 10: Land use Pattern along the Road Corridor 

Type 
Length 

(km) 
% of total 

Area under 
formation width 

(ha) 

Area under 
RoW (ha) 

Area under 100 m 
both sides from 

the centerline (ha) 

Cultivated Bari 21.45 32.95 15.014 64.35 428.98 

Cultivated Khet 17.21 26.44 12.050 51.64 344.28 

Forest land 23.12 35.52 16.185 69.36 462.43 

Grazing 1.31 2.01 0.917 3.93 26.21 

Kharbari 0.61 0.93 0.424 1.82 12.13 

                                                
6
 The general term used for river or stream deposits. It consists of gravel, sand, silt, clay and often organic materials 

that make it a fertile soil. 
7
 Unconsolidated material at the bottom of a cliff or slope, generally moved by gravity alone. It lacks stratification and 

is usually unsorted; its composition depends upon its rock source, and its fragments range greatly in size. 
8
 Soil produced in situ by weathering of rock. 
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Type 
Length 

(km) 
% of total 

Area under 
formation width 

(ha) 

Area under 
RoW (ha) 

Area under 100 m 
both sides from 

the centerline (ha) 

Others 
(settlements, rock 
out crops) 

1.40 2.15 0.979 4.20 27.97 

Total 65.10 100.00 45.570 195.30 1,302.00 

Source: Field Survey, 2010; RAP, 2008 
 
 

c. Hydrology and Drainage 

 Surface Water 

71. The road corridor lies within the Arun river basin. The road alignment crosses six  
streams and rivulets,  most of them are small and seasonal. All  these streams are ungauged 
and  no hydrological records are available for them.  Jarayotar VDC is the driest area with highly 
erosion prone alluvial soils, whereas Bhainsipankha VDC is comparatively rich in water 
resources. The major streams and rivulets existing along the road corridor are given below.  

Table 11: Rivers /Streams along Road Alignment 

Km Name of stream Source 

30+000 Dhobi khola Perennial 

33+500 Hangrayo khola Perennial 

42+276 Banspani khola Perennial 

50+000 Kokne khola Perennial 

52+800 Ankhuwa/Andheri khola Perennial 

58+000 Andheri khola Perennial 

Source: Field survey, 2010 

72. Although the secondary information on water quality of these rivers are not available, it is 
assumed that the quality of these water resources is up to the prescribed standards (Appendix 
F). There is no any industry and other sources of pollution along the entire river course. The 
parameters such as pH, TDS (mg/l), DO (mg/l) BOD (mg/l) of the water of the Arun River was 
tested by DoHM (in 1998) and was found 6.5, 200, 9.1 and 2.1, respectively9.  

  Ground Water 

73. The project lies in the hilly region of Nepal where the potential for ground water 
resources is limited.    

d. Geology/Seismology  

74. The road alignment between Leguwaghat and Bhojpur is located on the rocks of the 
Seti, Shiprin Khola, Tawa Khola and Sarung Khola formations, Midland Group. The Seti 
Formation is represented by phyllite and quartzite whereas the Shiprin Khola Formation is 
represented by presence of quartzite and schist. The Sarung Khola Formation is characterized 
by schist and quartzite. The Tawa Khola Formation is comprised of gneiss and schist. The road 
alignment crosses a northeast to southwest directed thrust. The activities of the thrust seem to 
be nominal along the road alignment. The drift geology along road alignment is given below. 

                                                
9
 Department of Hydrology and metrology, (CBS 1998) 

file:///C:/Users/Bing%20Rufo/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.IE5/Appendices/Appendix%20F%20Drinking%20Water%20Quality%20&%20Water%20Quality%20for%20Irrigation.doc
file:///C:/Users/Bing%20Rufo/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.IE5/Appendices/Appendix%20F%20Drinking%20Water%20Quality%20&%20Water%20Quality%20for%20Irrigation.doc


 

 

Table 12: Drift Geology along Road Corridor 
Km Geological material Km Geological material 

From To 

Alluvial deposits 

From To  
Colluvial deposits 0+000 0+680 0+700 1+400 

0+720 0+800 14+000 23+000 

  31+000 31+800 

37+200 42+000 

45+000 50+500 

52+000 54+000 

60+000 63+000 

Source: Geological Survey, 2010 

75. Apart from this, the road alignment is susceptible to erosion and landslides due to fragile 
landscape from stone quarry, infrastructure development, and inappropriate land use practices. 
As per the engineering study, the potential sites of instabilities are given below.   

Table 13: Potential Sites for Instabilities along Corridor 
Km Type of instability Km Type of 

instability From To  From To 

18+175 20+900 

Soil 

21+650 21+692 

Rock 

22+260 29+225 31+340 31+353 

34+675 38+675 33+438 33+550 

42+412 43+645 39+050 40+915 

43+850 43+950 42+850 43+014 

44+100 48+327 49+985 50+050 

Source: Geological Survey, 2010 

76. The road alignment passes through weathered rocks of phyllite, schist and gneiss, and 
colluvial and alluvial deposits. Thickness of colluvial and alluvial deposits are more than 10 m 
and 5 m respectively. Most of the road alignment passes on the residual soil and colluvial 
deposits with low height cut slope. Further, based on geological hazard risk assessment, most 
of the alignment passes through low to medium hazard risk of soil and rock. Major length of the 
road alignment is covered by low hazard soil and rock.   

77. Specific information on the project corridor‟s seismic hazard is not available. Such type 
of information is available only in regional basis (see Figure 7). Eastern Nepal in general has 
experienced more earthquakes than the rest of Nepal in the past, indicating higher chances of 
earthquakes in the region, which includes Bhojpur. However, one hypothesis is that the past 
great earthquakes in eastern Nepal (1833, 1834, 1934 and 1988), and epicentre concentration 
of other minor earthquakes, may have released the accumulated strain and therefore reduced 
the probability of an imminent event10.    

                                                
10

 DEB Bhojpur (RAP, 2001) 
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Figure 7: Probabilistic Seismic Hazard 

 
 

B. Ecological Resources 

78. According to the Department of Forest Research and Survey (DoFRS), 81,539 ha (54%) 
of the Bhojpur district is covered by vegetation based on 1991 interpretation of satellite images. 
It included all types of vegetation without differentiating between dense and open/degraded 
forests. According to local informants, the forest vegetation cover in the district is in increasing 
trend upon handover of forests to Community Forest Users Groups (CFUGs). Until recently in 
the district,  490 CFUGs are formed covering 37, 979 ha of forests which includes 49, 279 
households11. Based on this background information, the district including the project area has 
good coverage of forest vegetation compared to the national 37% forest coverage12.    

1. Aquatic Biology and Fisheries  

79. The project area contains few perennial rivers and streams like Arun, Ankhuwa/Andheri 
khola, and Andheri khola. Most of other streams are seasonal. The Arun River is the major 
habitat for different type of species of fish. Inquiries were made with local people on availability 
of fish species into the streams, and the commonly found species of fishes are given in Table 
14.             

                                                
11

 DFO, Bhojpur, 2009 
12

 ADB/ICIMOD, 2006 



 

 

Table 14: Commonly found Species of Fishes along Road  Corridor 
 

River /Stream Local Name Scientific Name 

 
Arun River 

Aasala/ Chuche Ashala Schizothorax  progastus 

Bam/Raj Bam Anguilla bengalensis 

Buduna Gerra aunandalei 

Buhari Wallago attao 

Copper Mahseer  Acrossocheilus hexagonolepsis 

Jalkapoor Pseudeutropius 

Kabre Glyptothorax trilineatus 

Katle Acrossocheilus hexagonolepis 

River stone carp Psilorhynchidae sucatio 

Sahar (Kalo, Pahelo) Ratar Tor  tor, putitora 

Singhi Heteropneustes fossilis 

Sucker head Garra gotyla (Gray) 

Tite Psilorhynchus pseudecheneis 

 
 
80. No organized fishing was reported in the project area during focus groups discussions 
(FGDs). Fishing is an additional source of income of few families residing on the bank of Arun.   

2. Wildlife 

a. Mammals 

81. Diverse forest species along the road corridor offers home and migratory routes to 
different species of mammals. List of commonly found mammal species and their status are 
given below. 

Table 15: Species of Mammals along the Road Corridor 
 

Name 
Family CITES IUCN 

Forest 
Act Local English Scientific 

Ban Biralo Jungle cat Felis Chaus Felidae 2 LR/lc  

Bandar Monkey Macaca Assamensis Cercopithecidae 2 VU Protected 

Chituwa Common 
Leopard 

Panthera Pardus Felidae 1 
 

LR/nt 
 

Dhedu Langur 
Monkey 

Semnopithecus entellus 
Syn. Presbytis entellus 

Cercopithecidae 1 
 

LR/nt 
 

Dumsi Porcupine  
(2b 
checked)  

Hystrix hodgsoni Hystricidae 
  

 

Fayuro Fox  Vulpes bengalensis Canidae 
 

3 DD 
 

Goral Goral Naemorhedus goral Bovidae 1 LR/Ic  

Sayal Jackal   Canis aureus Canidae 3   

Chari 
Bagh 

Leopard cat Felis bengalensis Felidae 
1 LR/nt 

 

Lokharke Squirrel Funambulus pennati Sciuridae    

Kharayo Indian hare Lepus nigricollis Leporidae    

Mal 
samproo 

Yellow 
throated 
marten 

Martes flavigula Mustelidae 
3  

 

Source: Field Survey, 2010 
Note: LR/LC= Lower Risk/Least Concern; VU= Vulnerable; nt= Near Threatened; DD=Data Deficient; and 
EN=Endangered 

http://fishbase.org/Country/CountrySpeciesSummary.cfm?c_code=524&id=13385
http://fishbase.org/Country/CountrySpeciesSummary.cfm?c_code=524&id=4885
http://en.wikipedia.org/wiki/Hystricidae
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b. Birds  

82. According to local people local and migratory birds are found within the corridor. 
However, none of these birds are protected or endangered species. The commonly found 
species of bird are given in Table 16. 
 

Table 16: Bird Species along the Road Corridor 
 

Name 
Family CITES 

Local English Scientific 

Bhangera Sparrow Passer domesticus Passeridae  

Huchil Owl Barn Tyto alba Tytonidae  2 

Kag Crow Corous macrorhynches Corvidae  

Kalij Pheasant Lophura leucomelana Phasianidae  

Koili Cuckoo Eudynamus scolopacea Cuculidae  

Luiche Jungle Fowl Gallus gallus Phasianidae  

Mayur Peacock Pavo cristatus Phasianidae  

Sarung Myna Gracula religiosa Sturnidae 3 

Dhukur Red Turtle Dove Streptopelia tranquebarica Columbidae  

Piura Hill Patridge Arborophila hyperythra Phasianidae  
Source: IUCN, Nepal, (2005). Nepal`s Illustrated Biodiversity Primer 

c. Butterflies  

83. Of the 17,600 butterfly species known to exist Nepal is host to 645 species representing 
4% of the total. The project area provides habitat for a variety of butterflies and during walkover 
survey of the road alignment various types of butterflies were observed.  

d. Reptiles  

84. The project area contains variety of reptiles, among them, are the snakes. In Nepal, six 
species of reptiles are categorized under threatened species. However, none of these reptiles 
were recorded during the study. 

3. Forests 

85. The project area contains many community forests (CF). These are Arun Ganga, 
Panchakanya, Tarebhir, Bancharedanda, Oeputang, Sitaladevi, Bhadaure, Devisthan, 
Lamindanda, Jaukhari Godhakari, Patal, Kaphal Thumki, Semrang, Mahabir Dhadhe, and 
Odare. These forests are the sources of fuel-wood, fodder, litter, and forest products as well as 
habitat for wildlife.  These forests are managed by the communities. After the enactment of 
Forest Act, 1992 and Forest Rule and Regulation 1994, the Rangers and Forest Guards of the 
Range Posts campaigned to promote community forestry awareness, identified the forest users 
for different community forests, and formed Forest User's Group (FUG). The forestry sector 
policy devolved  he management responsibility for protecting, harvesting and regenerating the 
community forest to FUGs and authorized Community FUG to use 75% of the income from 
community forest for the community development activities and the rest 25% for the community 
forestry development activities.  

86. The dominant forest types existing along the road corridor include Riverine forests, 
Shorea robusta forests, Schima castanopsis forests, Alnus nepalensis forests, and Pinus 
roxburghii forests. These forests contain diverse types of plant species. They are used for 
timbers, fuel wood, fodder, litter, wild fruits, and other non-timber forest production purposes.  



 

 

87. Two species namely, Shorea robusta and Acacia catechu are protected plant species. 
The first one is high value timber and second one offers industrial value. These species are 
banned for commercial felling, transportation and export including their fruit/seed, leaf and twigs.  

88. The major tree species available along the road corridor are given in Table 17. 

Table 17: Major Tree Species available along Road Corridor 
 

Local  Name Botanical Name Family Forest Act IUCN CITES 

Banjh Quercus lanata Fagaceae    

Bot dhayaro
  

Lagerstroemia parviflora 
Roxb. 

Lythraceae    

Bhakimlo Rhus javanica Anacardiaceae    

Bhuletro 
Butea minor Buch.-
Ham.ex Baker 
 

Leguminosae    

Chilaune Schima wallichi Theaceae    

Jamun Syzygium cumini Myrtaceae    

Kadam 
Anthocephalus  
chinensis (Lam.)A. Rich. 
Ex Walp 

Rubiaceae    

Karam 
Adina cordifolia (Wild. 
Ex Roxb.) Benth. & 
Hook. F. ex Brandis 

Rubiaceae    

Khayer 
Acacia catechu (L.f.) 
Wild 

Leguminosae Protected T 3 

Khirra 
Sapium insigne (Royle) 
Benth. Ex Hook.f. 

Euphorbiaceae    

Sal Shorea robusta Gaertn. Dipterocarpaceae Protected   

Sissioo Dalbergia sissoo Leguminosae    

Tanki Bauhinia purpurea L. Leguminosae    

Amala Phyllanthus emblica Euphorbiaceae    

Barro Terminalia belerica Combretaceae    

Chiyuri Aesandra butyracea Sapotaceae    

Dhale Kutus Castanopsis indica Fagaceae    

Gurans 
Rhododendron 
arboretum 

Ericaceae    

Harro Terminalia chebula Combretaceae    

Kaulo Machilus odoratissima Lauraceae    

Lampate 
Daubanga 
sonneretidoes 

Lythraceae    

Kafal Myrica esculenta Myricaceae    

Kyamun Syzigium cerasoides Myrtaceae    

Mahuwa Engelhardifia spicata Juglandaceae    

Uttis Alnus nepalensis Betulaceae    

Rato siris Albizia chinensis Leguminosae    

Saj Terminalia tomentosa Combretaceae    

Kalo siris Albizia lebbeck Leguminosae    

Salla Pinus roxburgii Pinaceae    

Tateri Dillenia pentagana Dilleniaceae    

Mayal Pyrus pashia Rosaceae    

Source: Field survey, 2010 
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a. Shrub and Small Tree Species 

89. The project corridor is rich in shrub and small tree species with medicinal and aromatic 
values and performs important soil conservation functions. They provide close canopy cover to 
the ground and thereby prevent losses through surface run-off and soil erosion even during high 
intensity of rainfall. The dominant shrub and small tree species existing along the road corridor 
are given in Table 18. None of them are endangered or rare.   

Table 18: Dominant Shrub and Small Tree Species along Road Corridor 
 

Local Name Botanical Name Family 

Badam jhar Parochetus communis Buch Leguminosae 

Bayer Zizyphus mauritiana Lam.  Rhamnaceae 

Furke Pittosporum napaulense (DC.) Rehder et  Pittosporaceae 

Ghodtapre Centella asiatica (L.) Urban. Umbelliferae 

Kapur pati Ocimum kilimandscharicum Guerka Labiatae 

Lajjavati Mimosa pudica L.  Leguminosae 

Sarifa Annona squamosa L. Annonaceae 

Sajivan/Kadam Origanum vulgare L. Labiatae 

Setibayer Rhus parviflora Roxb. Anacardiaceae 

Van Silam Elsholtzia blanda (Benth.) Benth Labiatae 

Vanmara Eupatorium adenophorum Spreng Compositae 

  Source: Field survey, 2012 

b. Grass Species 

90. The grass species of plants belong to Gramineae family which provide  wild and 
domestic animals roughage. The grass species are highly effective for protecting different types 
of soil from erosion . Morphologically they are characterised by deep root system and light shoot 
structure providing function of armouring. They have high potential for bioengineering purposes 
and can thrive in harsh condition. Until recently, their potentialities are harnessed only in natural 
state. The dominant grass species that were observed during field survey are presented below. 
None of them are rare or endangered species. 

Table 19: Grass Species available along Road Corridor 
 

Local Name Botanical Name Family 

Arthunge Heteropogon contortus (L) Beauvois Gramineae 

Babiyo Eulaliopsis binata (Retz.) C.E. Hubbard Gramineae 

Banso Digitaria sps, Eragrostos sps Gramineae 

Dubo Cynodon dactylon Gramineae 

Kans Saccharum spontaneum Gramineae 

Khar Saccharum spontaneum Gramineae 

Salima Chrysopogon gryllus (L.) Trin.  Gramineae 

Siru Imperata cylindrical Gramineae 

Ulla Themeda caudate (Ness)A. Camus Gramineae 

 

c. Protected, Rare or Endangered Species 

91. One protected wildlife, mammal species  is reported in the project corridor and rest of 
the existing species of mammals are commonly found species. Among the reported species are 
monkey (Macaca assamensis) is the protected, and vulnerable species according to Forest Act, 
and IUCN respectively . Some of the species found in the project area are also listed in IUCN 



 

 

RED LIST, among them jungle cat and ghoral are categorised as having lower risk and of least 
concern; Common leopard (Panthera pardus), Langur monkey (Semnopithecus entellus Syn. 
Presbytis entellus), and Leopard cat (Felis bengalensis) are categorised as having lower risk 
and nearly threatened. Fox (Vulpes bengalensis) is categorised as data deficient. 

4. Protected area 

92. The project road is not located in or near any national park, wildlife reserve, conservation 
area, hunting area, including buffer zone area, world heritage site and other protected areas.  

C. Economic Development 

1. Industries 

93. The project district is popular for agro-based cottage industries. Bhojpur district is 
famous for Khukuri, Gorkhali knife, and traditional metallic water jar, locally known as Karuwa. 
The project area also has potential for medicinal and aromatic herbs development. The other 
important agro-based raw materials as well as high value crops/commodities for cottage 
industries include Aakabre (Chilly), Amliso, Allno, Rudraksha, Alainchi, ginger, bamboo, tea, 
coffee, citrus,  livestock, and poultry.     

2. Infrastructure Facilities 

a. Water Supply  

94. Among the sampled population, the source of drinking water used in the project area 
includes  34% by piped water followed by 39% others, 21% pond, 5% dug well, and 1% river or 
canal. 

b. Market Centres 

95. Main market centers of the project area are 
Leguwaghat, Pyauli, Tiwaribhanjyang, Hilebhanjyang, 
Shyamshila, Bhojpur bazaars. People carry various farm 
products like Alainchi, Amliso, Aakabare, potato, 
Rudraksha, tea, ginger, honey, citrus fruits.  Metal 
products like water jar, sickle, fry pan; livestock products  
woollen blanket  ghee, khuwa; and bamboo products like 
Doko, Mandra are sold in large scale.  

96. There is a system of weekly Hatbazaar  in 
Bhojpur, Shyamshila, Tiwaribhanjyang bazaars where 
people take their farm products such as aakabre (chilly), 
vegetables, seasonal fruits, poultry, ghee, goats, grains, 
pulses, and ginger. Hatbazaar also provide daily needed commodities such as salt, clothes, 
sugar, books and stationeries for household including school children uses.  

c. Communication  

97. The project area has facility for prepaid and post-paid mobile cellular phones and inland 
including Code Division Multiple Access (CDMA) telephone services. Bhojpur bazaar has 250 
lines of telephone capacity. Postal service is also available. There are electronic shops at 
Leguwaghat and Bhojpur bazaar where Ncell sim cards and NTC recharge cards can be bought 

1.  
2. Figure 4.1.1 : 

Saturday 
Hatbazaar at 
Bhojpur 
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easily. Inland/CDMA Telephone Services are available throughout the corridor and provides 
facility for both local and international calls.   

d. Transportation 

98. The project area is linked by the Leguwaghat-Bhojpur Road only. There is bus service 
operating from Hile to Leguwaghat. Hile is located at the Koshi Highway. The road density of 
Bhojpur is 3 km/100 km². The project area has facility of air flights with the  Bhojpur-Taxar 
airport located around 6 Km south-west from Bhojpur bazaar. Nepal Airlines (NA) is operating 
its services from Kathmandu-Bhojpur-Biratnagar.  

e. Electricity and Energy 

99. The sources of electricity in the area include 250 kW capacity mini micro-electricity plant 
at Siktel Khola, 13 Petri Sets (26 kW capacity), more than 779 households with solar energy, 
and 7 generators13.  The socio-economic survey carried out by the social study team shows that 

different types of sources of lighting: electricity by 43%, 43% solar energy, 7% kerosene, 2 % 
battery, and 5% others. The main source of cooking energy is fuel wood with more than 75%, 
followed by kerosene, LPG and others maize husk.  

3. Agriculture Development 

100. As mentioned, the project area comprises both bari and khet lands. The major crops and 
cropping patterns practiced in the bari are maize+pulses-millet/oilseeds/potato in rain fed 
condition while in the khet, paddy-wheat/maize in irrigated condition. The major fruits are citrus, 
pears, guava, and others.  Agriculture in the project area is still at the subsistence level mixed 
with livestock. Livestock supply manure and draft power for crop development and crops 
provide sources of fodder and feeds. The project area has potential for off season vegetables 
and temperate and tropical fruits cultivation after having facility of improved road.   

4. Mineral Resources and Development 

101. Studies in the past reported the existence of a few non-metallic and metallic mineral 
resources and precious stones in the district. None of them are, however, considered as of large 
enough to exploit commercially. The major mineral resources recorded from Bhojpur district are 
Muscovite (Mc), Talc , Beryl (Be), and Copper (Cu).  

102. Besides these, other mineral resources of the area include dimension stone, block 
stone,  sand and gravel. Local people have been traditionally exploiting these for their use. 
Good quality sand and gravel are found in the trunk of Arun River and their major tributaries. 
Quartzite, gneiss, quartzite schist and marble are the major sources of block-stone and gravel 
and available all over the district. Slate and phyllite, which are useful for roofing and riprap, 
occur on southern part of the district and along the Arun Valley14.  

a. Tourism Development 

103. Arun River water is clean and regarded as Holy River. Local people and from 
neighboring districts come to take bath in Arun River for religious purposes. There are number 
of sites in the district that are attractive or offer good views of the mountains, like Nag Daha at 

                                                
13

 DADO, Bhojpur, 2065/66 (2009) 
14

 RAP, 2001 



 

 

Amtek (Bhaisepankha, Akhuwa khola), Chyangre Pokhari at Chyangre VDC, Arun Danda at 
Shyamsila (Mahadevsthan), and Suntale.  

104. Other potential sites for tourism in the district include Salpa Pokhari and Silichung Danda 
- Salpa Pokhari, a high altitude lake is located in Dovane VDC at an altitude of 3, 410 m amsl. It 
is a renowned tourist attraction in the region and situated on a tourist trekking route to Mount 
Everest from Tumlingtar. According to local people, it was the first route followed by Tenzing 
and Hillary to Mount Everest. Tyamke Danda peak - is a unique view point located at the border 
of Khawa and Nagi VDCs. It is a renowned view point from where the Terai, Himalayan peaks 
can be appreciated during sun rise and sun set. From this place, Mount Everest and a whole 
range of mountain peaks are also visible.  
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D. Social and Cultural Resources 

1. Population and Communities 

105. Nine Village Development Committees (VDCs) fall within the broad area of study along 
the project road corridor 15 . The total population of this area is 30, 777 with the average 

household size of 5.06, slightly lower than that of the district (5.14). Females comprise 52.19 % 
of the total population. The average annual population growth rate of Bhojpur is 0.3%. The 
existing attributes of population, the more important of which are presented below.   

Table 20: Demographic Characteristics of Project Area 
 

VDCs 
Total 
HHs 

Average 
HH 
Size 

Population 

Total 
Male Female 

Number Percent Number Percent 

Jarayotar 721 5.59 4031 1918 47.58 2,113 52.42 

Yaku 566 5.70 3226 1531 47.46 1,695 52.54 

Charambi 616 5.14 3167 1497 47.27 1,670 52.73 

Pyauli 515 4.95 2550 1192 47.75 1,358 53.25 

Tiwaribhanjyang 534 5.50 2941 1416 48.15 1,525 51.85 

Shyamshila 571 4.89 2793 1374 49.19 1,419 50.80 

Amtek 554 5.58 3093 1490 48.17 1,603 51.82 

Bhaisipankha 574 5.38 3091 1428 47.30 1,591 52.70 

Bhojpur 1428 4.12 5881 2843 48.34 3,038 51.66 

Total 6079 5.06 30,773 14,689 47.91 16,012 52.19 

Source: CBS, 2001 
 

2. Religion and Ethnicity  

106. The main religions adopted by the people in the project area are Hinduism and 
Buddhism. The ethnic composition consist of 61% indigenous, 23% Brahmin/Chhetri, and 16% 
Dalit among the sampled households.  

3. Literacy Rate and Education Level 

107. According to the Census of 2001, the literacy rate of Bhojpur district is 54.5%. The socio-
economic survey carried out by the social study team revealed that 80% of the project 
population is literate.          

4. Occupational status 

108. The main elements of the local economy are agriculture, forest-timber and non-timber 
forest products, overseas employment remittance,  and small scale trades and services. The 
main livelihood in the project area is still subsistence farming. In recent years there has been a 
minor shift away from traditional crops and into commercial crops. To some extent, high value 
crops including oranges, tea, ginger and Chirainto have replaced traditional crops such as 
maize-millet. Income from these crops can be much higher than from the traditional crops.  

                                                
15

 About 7 km either side from the centreline of the road has been considered for the broad study area. 
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109. Several households in the project area receive remittances or pensions from family 
members working in, or retired from the British Army. More recently other sources of external 
income, such as service provision, labour work and trade in the major cities of the country and 
abroad (particularly Arabian countries) have been increasing. The inclination of the younger 
generation is shifting towards off-farm employment rather than traditional farming.  

5. Health and Sanitation 

110. All the VDCs in the project area have health facilities. The health posts and sub-health 
posts provide basic health facilities including immunization programmes and minor healthcare. 
Apart from this, the district has 1 district hospital (DH), 3 primary health care centre, 9 health 
posts, 51 sub-health posts, 1 Ayurved aausadalaya16. Due to difficult transportation facility, 

qualified medical professionals hardly stay at district level hospital including VDC level health 
posts/sub-health posts. There are few small pharmacies where general medicines are available. 
The health posts/sub-health posts including DH refer large cases either to B. P. Medical College 
at Dharan or other Medical Collages in Biratnagar and in Kathmandu. About 77% of the 
population use toilets followed by 23% practise outside defecation. Common diseases reported 
in the district are skin diseases, asthma, worms (tape, hook, etc), diarrhoea, gastric infection, 
bronchitis, and eye, teeth and stomach related diseases, indicating the lack of sanitation 
facilities. 

6. Educational Facilities 

111. The project district has 1 campus, 9 higher secondary schools, 47 middle schools, 94 
lower secondary schools, and 266 primary schools17 .  After completing bachelor levels of 
education, students go to Dhankuta, Biratnagar or/ some other parts of the country for the 
higher education.  

7. Physical or Cultural Heritage 

112. There are no renowned religious, cultural, archaeological and historical sites along or 
near the road corridor. People in the project area have different cultural heritage among different 
ethnic groups. The major festivals are Buddha Jayanti, Sakela (Chandi nach), Janai Purnema, 
Tij, Dasain, Tihar, Maha Puja, Bala Chaturdasi, Lhoshar, and Ramnawami. Most of the ethnic 
groups celebrate major Hindu  festivals such as Dasain and Tihar. Chandi is an auspicious 
festival of the Rai community, known by the name of Sakela, which is celebrated during the 
months of Baisakh (April-May) and Jesth (May-June). The major Buddhist celebration is Buddha 
Jayanti.  

113. Local people believed that the water of the Arun River is pure and holy, hence, the 
Hindus burn the dead bodies on the bank of the Arun River and throw the ash into the river. 
Some cemeteries located at Jarayotar, Amtek, and Bhaisipankha VDCs, the temple at Jarayotar 
VDC, and cultural pond at Hile Bhanjyang in Tiwari Bhanjyang VDC are protected and restored 
during earthen road construction and will not affected in the road upgrading. Siddhakali Mandir 
at Bhojpur bazaar are also significant religious sites in the project area.       

                                                
16

 DADO, Bhojpur, 2065/66 (2009) 
17

 DADO, Bhojpur, 2065/66 (2009) 
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V. ANTICIPATED ENVIRONMENTAL IMPACTS AND ITS MITIGATION MEASURES 

114. Environmental impacts of the proposed road improvement activities or actions during 
construction and operation stages have been identified and assessed in this study. The impacts 
have been predicted in terms of their magnitude (i.e. minor, moderate and major), extent (i.e. 
local, regional, national and trans-boundary) and duration (i.e. short-term, medium-term and 
long-term) along with their nature (i.e., direct and indirect, reversible and irreversible).  

115. Mitigation measures are actions to be taken by DoR, mainly through its contractors that 
avoid, reduce or compensate the potential adverse environmental consequences of the project 
activities. Proposed mitigation measures either enhance beneficial impacts or minimize adverse 
impacts. Aspirations expressed by the stakeholders during the consultations were incorporated 
to the extent possible.  

A. Impact on Physical Environment 

116. Project road improvement activities will have no impact on physical environment during 
pre-construction stage. 

1. Micro-Climate 

a. Construction Stage 

117. A total of 25 trees will be removed along the ROW.  

118. Mitigation Measures. Compensatory plantation will be carried out at the rate of 25 
saplings for each felled tree. Altogether, plantation of 625 saplings will be carried out as the 
compensatory plantation in order to ameliorate the micro-climate of the project area.   

b. Operation Stage 

119. The project road is located in vast open agricultural land which will provide adequate 
dispersion of gaseous emission from vehicle. Further, extensive plantation will 
ameliorate/enhance the micro climate. No adverse climatic changes/impacts are anticipated 
during operation stage.  

120. Mitigation Measures. As part of transport rules the condition of vehicles will be 
monitored regularly and rules will be enforced effectively.  

 

2. Air Quality 

a. Construction Stage 

121. The potential sources of air pollution during the construction stage include: dust from 
earth works; emissions from the operation of construction equipment and machines; fugitive 
emissions from vehicles plying the road; fugitive emissions during the transport of construction 
materials; air pollution other than dust arise from combustion of hydrocarbons particularly from 
the hot mix plants, and localised increased traffic congestion in construction areas. 

122. Most of the emissions will be in the form of coarse particulate matter and will settle down 
in close vicinity of construction site.  Installation of crusher unit will also lead to air pollution. Hot 
mix plant will generate carbon monoxide (CO), un-burnt hydrocarbon, sulphur di-oxide, 
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particulate matters, and nitrogen oxides (NOx) emissions. This may affect the air quality of 
nearby areas especially due to emission discharge from low height stack. The impact will be 
minor, local, short-term, direct and reversible. 

123. Construction materials will be transported away from settlement areas and other 
sensitive locations as mentioned elsewhere in this report. Vehicles used for transporting 
aggregates will be covered by tarpaulin.   

124. Mitigation Measures. Following mitigation measures will be applied to avoid or 
minimize the impacts during construction. They include: 

 Water sprinkling, water fogging, broom sweeping will be carried out in dust prone 
locations, unpaved haulage roads 18 , earthworks, stockpiles including asphalt 
mixing plant areas.   

 Open burning of solid wastes (plastic, paper, organic matters) will be prohibited. 

 Use of dust control methods (such as covers, water suppression paved or 
unpaved road surfaces, or increase moisture content for open materials storage 
piles) will be practiced.  

 A regular vehicle maintenance and repair program will be implemented. 

 Masks and personal protective equipment (PPE) will be provided to the 
construction workers to minimize inhalation of respirable suspended particulate 
matters. 

 Mixing plants and asphalt (hot mix) plants including crushers and the batching 
plants will be located at least 1 km downwind from the nearest settlement only 
after receiving permission from the Supervision Consultant. Hot mix plant will be 
fitted with stack /chimney of adequate height as prescribed by Supervision 
Consultant to ensure enough dispersion of exit gases. 

 Bitumen emulsion and bitumen heaters will be used to the extent feasible. 

 Only crushers licensed by GON will be used. 

 LPG or kerosene will be used as fuel source in construction camps instead of 
wood. Tree cutting for fuel wood will be restricted.  

 Diesel Generating (DG) sets will be fitted with adequate stack height as per 

regulations (Height of stack = height of the building + 0.2  KVA (Kilo-Volt-
Ampere). 

 Diesel with low sulphur containing will be used in DG sets as well as other 
machineries. 

 Air quality will be monitored during construction stage and if monitored 
parameters are above the prescribed limit, suitable control measures will be 
applied. 

 

b. Operation Stage 

125. Vehicular emission19 will be the main source of air pollution during operation stage. The 
forest in the project area will serve as a sink for pollutants. Open and vast agricultural land area 
along the road alignment will also help to disperse the pollutants in the air. In addition free flow 
of existing vehicles and improved road conditions will restrict the air pollution in settlement 
areas. 

                                                
18

 Water Flushing/Broom Sweeping  can reduce emission from 0-96% 
19

 Similar to other combustion processes, emissions from vehicles include CO, NOx, SO2, PM and VOCs 
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126. Mitigation Measures. Mitigation measures to address possible air quality deterioration 
during operation phase include:  

 Roadside pollution absorbent tree species (Eucalyptus species, Azadirachta 
indica, Jacarando mimosifolia, Melia azadirach, Albizzia procera, Grevelia 
robusta etc) especially at settlement areas will help to reduce pollution due to 
dust.   

 DoR will coordinate with relevant agencies on the implementation of the Nepal 
Vehicle Mass Emission Standard, 2056 (2000)20.  

 Air pollution from dust will be controlled with provision of paved shoulders, 
especially in the sensitive/built up areas. 

 DoR will provide informatory road signs reminding the motorist to properly 
maintain their vehicles to economize on fuel consumption and protect the 
environment. 

 DoR will partner with Development organizations (NGO, INGO and CBOs) to 
motivate the local communities to maintain greenery in the project area by 
planting fodder, fuel wood and fruit trees including flowering plants.  

 
3. Noise Level 

a. Construction Stage 

127. Level of ambient noise may increase temporarily in the close vicinity to maintenance of 
workshops and vehicles, and earthmoving equipment. These activities are expected to produce 
noise levels in the range of 80 - 95 dB (A) at a distance of about 5 m from the source.  Although 
this level of noise is higher than the permissible limit for ambient noise level for 
residential/commercial areas, this level will occur only intermittently and temporarily. Further, 
this noise level will attenuate with increase in distance from the noise source. Impact due to 
noise during construction activities will be minor to sensitive receptors since most of the 
settlements are located  at a distance from the road.  

128. Mitigation Measures. Following mitigation measures will be applied to reduce and/ or 
avoid impact of noise arising through various activities on noise during construction. These 
include: 

 Temporary construction facilities such as labour camps, vehicle maintenance 
workshop and earth moving equipment will be located at least 1 km away from 
settlements and other sensitive areas as far as possible.  

 Noise sources such as stone crushers, vehicles movements and stone quarry will 
be re-located to less sensitive areas  and at least 1 km away to take advantage 
of distance and shielding.  

 Opportunity will be explored to take advantage of the natural topography as a 
noise buffer such as behind the ridge that break the line of sight between the 
source of noise and the receptors during facility design.   

 Silencers will be installed to construction equipment and machinery and 
maintained properly. 

 Equipment and machinery with lower sound levels will be selected for the use.  

 Protection devices such as ear plugs/ or ear muffs will be provided to the workers 
during period of operating high noise generating machines.  

                                                
20

 This standard is similar to the European Standard, popularly known as the EURO-1 standard. 
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 Noise levels will be regularly measured to ensure the effectiveness of mitigation 
measures. 

 Construction activities will be carried out  between 5 am to 8 pm only to avoid 
disturbance to nearby communities at night. 

 Multilayered plantation will be initiated during construction near the built up areas 
along to the project road. This will serve as mitigation during operation stage.  

 Noise barriers such as earthmounds or walls of wood, metal that form a solid 
obstacle between the road and roadside community will be used, especially in 
the schools and hospitals.   

 A Grievance Redress Mechanism will be developed to record and respond to 
complaints on noise by the local communities. 

 

b. Operation Stage 

129. Noise generated by traffic movement will be the main source of noise during operation 
stage. Traffic congestion and pedestrian interferences may increase the use of horns. This may 
disturb nearby sensitive locations such as hospitals, schools, religious and cultural sites.  

130. Mitigation Measures. Effective traffic management and good riding conditions will be 
maintained to reduce the noise level throughout the stretch and speed limitation and honking 
restrictions will be enforced near sensitive locations. Effectiveness of the multilayered plantation 
will be monitored.   

4. Vibration  

a. Construction Stage 

131. There is likelihood of damage of infrastructures (crack formation) due to the vibration 
caused by the operation of heavy machines and equipment.  

132. Mitigation Measures. Mitigation measures to be implemented by the contractor 
includes: 

 Precaution will be taken while using the machines and equipment, especially 
nearby public and private infrastructures. 

 Contractor will aware the operator for careful handling of machines and 
equipment. 

 Blasting will be avoided as far as possible. 

 Where required controlled blasting techniques will be adopted.   

 The contractor will inform the VDC and community in due time about operations 
that bear the risk of nuisance and accidents.  

 

b. Operation Stage   

133. There is high possibility of vibration due to the plying of heavy/overloaded buses and 
trucks that may damage the infrastructure. 

 

134. Mitigation Measures. The loaded vehicles plying on the road will be monitored by 
MoPPW as per Nepal Road Standard, 2027 B.S. (with revision). Drivers will be made aware 
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about the capacity of the road and bridges, and consequences of plying of overloaded vehicle 
on them. 

5. Impact on Land and Soil  

a. Construction Stage 

135. Land and soil may be contaminated through inappropriate construction methods and 
improper management of spoils. Pollution risks may originate from transportation of hazardous 
materials during road construction and subsequent traffic operation. There will be temporary 
change in the land use pattern by access road and construction camp. This will also result in 
loss of soil productivity 

 

136. Mitigation Measures. The top soil (0-25 cm) from the productive land (borrow areas, 
road widening areas, etc.,) will be preserved and reused for plantation and restoration purposes. 
It will be ensured that any land taken on lease or used community or/ government land for 
access road and construction camp will be restored back to its original land use before handing 
it over back to land owner. 

137. All 3rd party suppliers of chemicals will be required to demonstrate capability to respond 
to spills. All chemical haul trucks will posses necessary warning symbols and label consistent 
with international good practices and contact names and numbers of the operator.  

b. Operation Stage 

138. Better access can lead to conversion of agriculture land for residential and commercial 
purposes close to roads, especially in bazaar area. This may result in loss of productive land 
and agricultural production.  

 

139. Mitigation Measures. DOR has a policy of 25 m ROW protection in highways 
(According to ESMF, the standard ROW of highway in Nepal is 25 m on either side from the 
centreline of the road21. Strict implementation of this policy will be observed. 

 
6. Landslide and Soil Erosion 

a. Construction Stage 

140. There is a landslide at Sapa khola (19+800-19+900 km) caused by heavy rainfall on 2 
September 2010. Various types of erosion with different magnitude, extent and severity were 
observed along the road alignment. The main causes of erosion are construction of earthen 
road with back-cutting/steeping and fragile landscapes. However, most of them are superficial 
type and could be stabilized with small scale engineering structures in combination of 
bioengineering techniques. Landslides and soil erosion at different land use types along road 
alignment is presented in the Table 21.  

 

Figure 8: Erosion on Cut Slope 
 

                                                
21

 The GON has already paid compensation for the 15 m ROW (15 m either side from the centreline of the road for 
this road section) 
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Table 21: Erosion problem along the road alignment 
 

Chainage 
Causes and Types of Erosion at 
Different Land Use Types 

Mitigation measures 

8+000 Gravel quarry developed - forests Restoration of quarry site 

16+059 Gabion wall damaged - forests Provide support walls 

19+500 Subsiding downhill slopes - forests Series of check walls 

19+800 - 20+400 Cut slope failure -forests  Light dry wall / breast wall 

20+450-20+550 Cut slope failure-forests Light dry wall / breast wall 

20+950-21+050 Cut slope failure-forests Light dry wall / breast wall 

21+000-21+100 Cut slope failure-bari Breast wall and bioengineering 

19+300-19+350 Landslide- forests Series of light check walls 

19+300-19+700 Cut slope failure-forests Breast walls  

19+800-19+900 Landslide (large)-forests Dry stone walls (light) 

22+500 Cut slope failure-forests Breast walls  

25+100 Stone quarry –roadside Stop quarry and restoration of site 

Bhareng Danda Landslide –forest Series of check walls 

29+100 Stone quarry –forest Stop quarry and restoration of site 

35+700 Cut slope failure-khet Breast wall 

38+212-38+612 
Cut slope failure and erosion-forest Series of check walls and 

bioengineering 

39+100-39+200 
Cut slope failure and erosion-forest Series of check walls and 

bioengineering 

42+100 
Gully erosion-kholsi Series of check walls and plantation 

of bamboo 

43+500 Damage to gabion wall-forest Maintenance of gabion wall 

43+308-43+328 Slope failure and landslide Engineering control measures 

43+400 Cut slope failure-forest Brest wall 

43+905 Landslide-forest Series of check walls 

50+000 Landslide-forest Check walls and bioengineering 

51+251 
Landslide-khet Drainage improvement and 

machinery wall 

51+800-51+850 Subsiding –khet Cement machinery walls 

53+000 Quarry developed-forest Stop quarry and restoration of site 

59+200 Landslide-forest Breast wall and bioengineering 

60+400 Stone quarry developed-forest Stop quarry and restoration of site 

            Source: Field Survey, 2010 
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141. Mitigation Measures. Landslides stabilization will require removal of stones and debris, 
and construction of series of light stone check walls, and surface water management. During 
detailed design, assessment of extent, magnitude and severity of landslide has been done and 
thereafter design of appropriate mitigation measures has been done.  During road improvement 
only required vegetation will be cleared and eroded bare slopes will be re-vegetated. Bank 
cutting erosion will be protected by applying appropriate mitigation measures like gabion wall, 
revetment wall and bio-engineering.    

142. The last column of the Table 21 indicates appropriate mitigation measures for protection 
of different types of soil erosion. The suggested mitigation measures include minor engineering 
and bioengineering measures.  

b. Operation Stage  

143. Slope failures and soil erosion occur due to natural and induced phenomena, continuous 
monitoring of the road condition is imperative, especially during and after rainy season. 

144. Mitigation Measures. DOR has established a system to check roads employing Length-
Persons (Road maintenance staff)  and their supervisor. They are responsible for routine and 
recurrent maintenance of roads like cleaning up drains, soil deposited on the roads due to slope 
failure and erosion. 

7. Borrow Pits and Quarry Sites  

a. Construction Stage 

145. Arun River (Ch 0+000) to Sabha Khola along Tumlingtar Road (approx 18 Km), 
Ch8+000 to Ch8+500 , Ch 8+340, Ch 34+200 to Ch 35+000, Ch 34+220, Ch 39+000 to Ch 
41+600 and Hile Bhanjyang (Ch 41+200 - Ch 41+600), Ch 52+200 to Ch 52+600, Ch 52+240, 
Ch 55+500 to Ch 56+100 near Andheri Khola, Ch 60+000 to Ch 60+100 and Kafle Village (Ch 
60+050)  along the road alignment contain abundant sources of construction materials. Soils, 
stones, sand and gravels can be used from several sources of the rivers beds without 
developing large size, borrow pits and quarry sites.   

146. Apart from the availability of suitable quality of the construction materials, selection of 
locations for borrows pits and quarry sites depend on a large number of other factors. Such 
factors include fragility of landscape, legal aspects, aesthetic value of the landscape, and 
ownership of lands, protected and sensitive areas including approval from the concerned 
authority.      

147. Mitigation Measures. Borrow pits and quarry sites will be selected avoiding protected 
and sensitive areas, nearby settlements, water sources, and in forest areas and fertile 
agriculture lands. The potential sites will be the waste lands and low quality of lands. Approval 
from authorities of government and land owners will be taken.  Suitable size of borrow pits and 
quarry sites will be operated as per required volume of materials. 

148. Top soil will be stockpiled and preserved to spread during reinstatement of the site. In 
turn, preserved top soil will be spread and grasses seeding with long mulch and tree planting 
will be carried out as a part of bioengineering. Leguminous plant species will be planted in order 
to restore nitrogen in the soil.  

149. Monitoring of borrow pits and quarry sites restoration plan in tune with the proposed 
restoration plan is given in Appendix H.  

 



48 

 

 

b. Operation Stage 

150. In Nepal, generally borrow pits and quarry sits are developed nearby the road alignment 
and are left without restoring properly. Such sites eventually have become causes of landslides 
and soil erosion. Not only that they have also damaged road alignments. 

151. Mitigation Measures. DOR will orient Length-men (road maintenance staff) in order to 
check and maintain drains and erosion and also to protect vegetative covers on the restored 
sites of borrows and quarries. 

8. Soil Contamination and Compaction  

a. Construction Stage 

152. Soils of the cultivated land nearby road may be contaminated from mixing of 
construction materials such as stones, sands, gravels including bitumen, lubricants, paints and 
other chemicals.   

153. Soils of haulage roads including construction/labour camps and workshop areas will be 
compacted due to movement of construction vehicles, machineries, and equipments. Such 
activities will impair productive potentiality of the cultivated lands.   

154. Soils will be contaminated due to inappropriate disposal of liquid waste like lubricating 
oil, fuel spills, and vehicle/equipment washing effluent; and solid wastes like fuel filters, oily rags 
likely to be generated from repair and maintenance of transport vehicles, construction 
equipments and machineries.   

155. Mitigation Measures. Contractor will practice waste minimization. Unavoidable solid 
and liquid wastes will be stored at designated places prior to disposal. To avoid soil 
contamination at the wash-down and re-fuelling areas, oil interceptors will be provided. Oil and 
grease spill and oil soaked materials will be collected and stored in labelled containers 
(Labelled: WASTE OIL and hazardous sign be displayed). 

156. Detailed plan of action including locations will be prepared by the Contractor for 
construction camps, haulage roads, workshop and storage area for different materials and 
approval will be taken through the Supervision Consultant.   The storage area will be paved with 
gentle slope to a corner and connected with a chamber to collect or recover any oil spills.    

157. Contractor will minimise soil compaction in the adjoining farmlands by restricting 
movement to haulage route of construction vehicles, machinery and equipment. Approach 
roads, to the extent possible, will be constructed on waste/barren land and rocky area to reduce 
the compaction induced impact on soil.  

158. All land will be restored after the completion of road improvement activity. 

159. Temporary latrine pits will be provided in the construction camps and will be restored 
after the completion of activity.  

160. Solid waste generated from construction camp will be segregated for recycling and re-
use. The non-biodegradable and recyclable waste will be sold off. Efforts will be made to 
compost biodegradable wastes in small size compost pits by the Contractor. Non biodegradable 
and non saleable waste will be disposed off in a secured and safe location. They will not be 
burnt in any case. 
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b. Operation Stage 

161. No impact on soil is anticipated during operation stage of the project except near low 
lying areas and near bridge approaches where unexpected rainfall may erode soil.  

9. Siltation and Surface Water Quality of Rivers  

c. Construction Stage 

162. The project area belongs to hilly region where the ground water table is deep with limited 
use of ground water exists. No impact on this resource is anticipated. However, the project 
corridor contains few perennial and plenty of seasonal streams and rivulets. These will provide 
water requirements of all construction activities. The quality of the springs is exceptional as it 
continue to provide the domestic water to households.  

163. In Nepal, Arun River contains the highest percentage of silt compared to other rivers. A 
limited area of the road alignment is affected by Arun River and its tributaries through siltation 
but no bridge will be constructed across Arun River SRCP. Temporary pollution of water bodies 
may occur from spillage of chemicals and oil at construction sites and wastes from construction 
camps.  

164. Mitigation Measures. The Contractor is prohibited to dispose excavated spoils and 
debris into river water.  

165. Construction activity including materials piling for bridge construction will not be 
undertaken during monsoon season (June- September). 

166. All chemicals and oil will be stored away from water and concreted platform with 
catchments pits for spills collection.  

167. The Contractor will arrange training programme to all equipment operators, drivers, and 
warehouse personnel on immediate response for spill contamination and eventual cleanup. 
Further, emergency procedures and reports preferably written in easy to understand local 
dialect will be distributed to the equipment operators, drivers and warehouse personnel.  

168. Silt fencing and/or brush barrier will be installed for collecting sediments before letting 
them into the water body. Silt/sediment will be collected and stockpiled for possible reuse as 
surfacing of slopes for re-vegetation. 

169. All wastes arising from the construction sites will be disposed off in an environmentally 
accepted manner. The wastes will be collected, stored and transported to the approved disposal 
sites. 

170. No vehicles or equipment will be washed, parked or refuelled near river water, to avoid 
contamination of river water from fuel and lubricants. 

171. Large labour camps will be avoided along the alignment and will be located away from 
settlements and riversides. Construction labourers will be preferably recruited from the local 
community. Sewage from labour camps will be treated through septic tanks. No untreated 
sanitary wastewater will be discharged into the river water. 

172. The detailed mitigation measures to protect from solid waste, chemicals including other 
hazardous materials have been dealt with under soil contamination and compaction in the 
study.    

173. Water quality of the major rivers will be monitored during pre-construction, construction 
and operation stages for the comparison. 
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 Operation Stage 

174. No major or long-term impact is anticipated during the operation stage on the river water 
due to the project implementation activities. Oil-contaminated runoff from the road during 
monsoon will have minimal impacts considering their low concentration. 

175. Mitigation Measures. As in the other roads, DOR will engage road Length-men. They 
will check road condition including cleaning up of soils deposited on roads by erosion and 
slides, drain blockade/ chocking. The Length- man supervisor will inform to Regional Engineer 
in case of large landslide and major road blockade.   

10. Hydrology and Drainage   

a. Construction Stage  

176. Obstruction of natural drainage basins by road may modify the natural flow of surface 
runoff by concentrating flow at certain points only. As a result, velocity of flow may increase. In 
turn, diversion or disruption of natural surface water and drainage patterns is inevitable. 

177. As mentioned in the baseline information, around 40% of road length has problem of 
side drains especially in khet land and settlement areas. Causeways are the only major cross-
drainage structures provided on this road but majority of them are in poor condition.   

178. Mitigation Measures. Existing natural drainage system will be maintained and not 
disturbed. Causeways will be provided in each perennial and seasonal streams as well as 
rivulets. In addition, adequate number of cross drainage structures has been provided to ease 
natural flow of water especially during unusual rainfall. 

179. The size of drainage structures has been designed to accommodate increasing volumes 
of water. At suitable locations, pipes for delivering irrigation water from upper terraces to lower 
terraces will be provided beneath the road, especially at khet area.  

180. Channels used by the farmers for irrigating cardamom will be preserved or improved.     

b. Operation Stage 

181. The road site is prone to landslides and soil erosion due to soil and geological 
characteristics of the project area. Consequently, drain blockage/choking will be perpetual 
problem. However, these problems will be more severe during rainy season. 

182. Mitigation Measures. As in the other roads under it, DOR will engage Length- men 
(road maintenance staff) for regular check up of the road condition including cleaning up the 
erosion, slides, drain blockade/ chocking etc. Length Person`s supervisor will inform to regional 
engineer in case of large landslides and major road blockade.   

 

11. Management of Construction Spoils/Waste 

183. Construction Stage. Careful management of construction debris/ waste is essential. 
The debris generated through excavation of existing roads constitutes bitumen and other 
pavement materials with various chemicals, oils, grease, etc and pose hazard to human health. 
Safe and careful management of debris/waste generated through road excavation is vital. 
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184. Mitigation Measures. The Contractor will prepare a detailed management plan 
including suitable disposal locations for spoils/wastes and that will be approved by the 
Supervision Consultant.  

185. Locations for disposal of construction spoils/waste will be selected with the consent of 
local community, VDC representatives, and those sites will be located at least 1 km away from 
the settlements, schools, hospitals, religious and cultural sites, water sources including other 
environmentally sensitive areas. 

186. No spoils or waste is allowed to be disposed on the valley side of the road. 

 

12. Natural Hazard 

a. Construction Stage  

187. Flood and Siltation: The road alignment traverses mainly through ridge tops and hill 
slopes including few perennial and seasonal streams and rivulets. Many seasonal rivulets 
become dry during the dry season and the watershed of the streams is in good condition. There 
is no major problem of siltation by such rivulets except at the Arun river`s bank site22.   

188. Earthquake: The eastern region of Nepal where the project lies has experienced 
several major earthquakes.  

189. Mitigation Measures. The road embankment level was designed to have 0.90 m higher 
than the highest flow level and/or flood level, especially in the Terai region.  

b. Operation Stage 

190. The road improvement design and construction assure that it will be better able to cope 
with natural hazards.  

B. Ecological Resources 

The road improvement is expected to pose no adverse impact on ecological resources during 
pre-construction stage. 

1. Impact on Forestry and biodiversity (Tree Cutting) 

The project corridor is rich in forestry and biodiversity. It contains various types of large trees, 
shrubs, bushes, and grasses. They are comprised of diverse values and offer habitat for 
different types of mammals, birds and butterflies. The road alignment passes through different 
types of forests where protected species of plants such as Sal (Shorea robusta) and Khair 
(Acacia catechu) are found and 25 trees need to be cleared.        

a. Construction Stage 

191. Mitigation Measures. The Contractor will support/involve CFUGs to carry out 
compensatory plantation at the rate of 25 saplings for each felled tree in available locations and 
their management till the age of 5 years. In addition, the following measures will be observed by 
the Contractor The Contractor will support/involve CFUGs to carry out compensatory plantation 
at the rate of 25 saplings for each felled tree in available locations and their management till the 
age of 5 years.  

                                                
22

 Hydrological information is not available for this sub-project.  
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 The Contractor will determine number and types of trees to be felled through the 
detailed design/or its verification in coordination with CFUGs and secure to DFO 
for clearance.The Contractor will seek necessary help with SC to obtain approval 
for clearing trees. Other mi 

 Trees will be felled only after receiving permissions from the concerned 
authorities.  

 The Contractor will coordinate with CFUGs and manage felled trees. 
 

b. Operation Stage     

192. Positive impacts on forestry and biodiversity are expected during the project operation 
due to increasing vegetative covers and aesthetic value of landscapes along the road 
alignment. No adverse impacts are anticipated during operation stage. 

 
2. Aquatic biodiversity 

a. Construction Stage 

193. Although different species of fishes are available in Arun River and its tributaries, 
organised fishing practice was not reported by the local people.  

194. There is possibility of destructive fishing activities by the construction crews such as use 
of electric current, pesticides including dynamites. 

195. Through the project improvement activities accidental spill of materials, chemicals, and 
oils will deteriorate quality of river water.    

196. Mitigation Measures. The project may increase awareness about the environment 
friendly fishing practices among the indigenous and Janajati groups of people.  

197. Destructive fishing activities by the construction workers will be discouraged. 

b. Operation Stage 

198. No impact is anticipated during operation stage, hence no mitigation measures 
proposed. However, periodic observation will be carried out by DOR to check siltation, bank 
erosion and others.  

3. Fauna 

a. Construction Stage 

199. Movement of wildlife like monkey, leopard, langur, fox, ghoral, and jungle cat were 
reported by the local people in the project corridor  

200. Mitigation Measures. The Contractor will implement the following mitigations measures 
to avoid or minimize disturbance to wildlife are:  

 minimise noise and other human activities during construction within the corridor, 

 construction activities will be carried out during day time, and   

 Prohibit hunting and poaching activities to all workers with a threat of sanction  
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b. Operation Stage 

201. Mitigation measures to be implemented by DOR includes:  preservation of known routes 
of wildlife and domestic animals, and drivers will be made aware to use horn only in the 
necessary sharp bends. 

C. Socio Economic Impacts 

202. Improvement of proposed road will have many socioeconomic beneficial impacts 
compared to adverse ones. In the consultation meetings with communities and stakeholders, 
they had expressed that improvement of road is vital for the enhancement of quality of life. 
Further they have also mentioned following benefits from the improvement of the project road.    

4. Beneficial impacts 

a. Construction Stage 

203. Beneficial impacts are anticipated during construction stage include generation of 
employment, create opportunities for new income-generating activities to local people by 
supplying the requirements of construction staff, and enhancement of technical skills of local 
laborers that will be hired.  

b. Operation Stage 

204. An array of potential beneficial impacts are expected from the upgrading of the rad and 
improvement of access. These are: harnessing the potential local resources particularly agro-
industries as connection to market centers will be improved, provide incentive to cultivate high 
value crops, improve access to public services, increase in land value along the road corridor, 
and help develop tourism.  

5. Impacts due to Construction/Labour Camp  

a. Construction Stage 

205. Poor sitting and improper management of construction camp may lead to several 
adverse impacts on environment like (i) loss of vegetation due to use of wood as fuel source for 
cooking (ii) deterioration in nearby surface water bodies‟ quality (iii) compaction and 
contamination of soil due to uncontrolled disposal of solid waste (iv)Poor sanitation may result to 
transmission of communicable diseases among the workers and the host communities. This 
include the possible spread of sexually transmitted disease, diseases from improper handling 
and supply of foodstuffs, poor water supply, insect-borne diseases, and alcoholic and drug. 

206. Mitigation Measures. To address the potential impacts from the construction camp, the 
following measures will be implemented by the Contractor: 

 Construction camp shall be sited at such locations so as to utilise the existing 
infrastructure. No productive land should be utilised for construction camp. All 
sites must be graded, ditched and rendered free from depressions to avoid water 
stagnation. Accommodation and ancillary facilities including recreational facility 
for workers shall be erected and maintained to standards and scales approved 
by the resident engineer. 

 All camps should maintain minimum distance of 500 m from habitation and water 
bodies. 
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 All construction camps shall be provided sanitary latrines and urinals with 
provision of septic tanks attached with soak pits. Storm water drains shall be 
provided for the flow of used water outside the camp. Drains and ditches shall be 
treated with bleaching powder on a regular basis. 

 Garbage bins must be provided in the camp and regularly emptied and disposed 
off in a hygienic manner. LPG cylinders shall be provided as fuel source for 
cooking to avoid any tree cutting. 

 At every workplace, the Contactor will ensure, in collaboration with local health 
authorities that a readily available first-aid unit including an adequate supply of 
sterilized dressing materials and appliances shall be provided. Workplaces 
remote and far away from regular hospitals shall have indoor health units with 
one bed for every 250 workers. Suitable transport shall be provided to approach 
the nearest hospital. At every workplace an ambulance containing the prescribed 
equipment and nursing staff shall be provided. 

 Ensure the good health and hygiene of all workers to prevent sickness and 
epidemics. These include the HIV/AIDS prevention program to reduce the risk 
and transfer of HIV virus between and among the workers and community, 
promote early diagnosis and assist affected individuals. Activities under the 
program include monthly information, education, and consultation communication 
campaigns to workers, drivers, delivery crew, and communities on the risk, 
dangers, and impacts of STD and HIV/AIDS. 

 Ensure that sufficient supply of suitable and hygienically prepared food at 
reasonable price is available to the workers. 

 Provide adequate and safe water supply for the use of the workers. 

 Ensure that all precautions to protect the workers from insect and pest to reduce 
the risk to health. This includes the use of insecticides which should comply with 
local regulations. 

 No alcoholic liquor or prohibited drugs will be imported to, sell, give, and barter to 
the workers of host community. 

 Migrant workers may be the potential carriers of various diseases. Local 
community may get exposed to the diseases carried by migrant workers. Regular 
health check-up and immunization camps shall also be organized for the workers 
and nearby population. 

 
6. Safety of Construction Workers and Accident Risk to Local Community 

b. Construction Stage 

207. This aspect includes (i) safety of general public, (ii) safety of construction workers, (iii) 
safety of road users, (iii) safety to cattle, (iv)  Unsafe/ hazardous traffic conditions due to 
construction vehicle movement during construction stage, and, (v) conduct of safety audit.     

208. Children are one of the most vulnerable to injury from collisions with moving vehicles 
due to their lack of understanding of traffic hazards, behaviour while at play, and their small size 
makes it difficult for the motorist to see. 

 

209. Mitigation Measures. The Contractor will ensure that internationally accepted and 
practiced safety measures are adopted during (i) road works (ii) handling of large construction 
equipments and machineries (iii) handling of chemicals including hazardous materials and 
inflammable substances (iii) welding/hot work (iv) electrical works etc.   
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210. The occupational health and safety (OHS) Clauses established by the DOR will be 
included in the work contracts. This refers basically the FIDIC rules for road construction works 
encompassing all accident prevention measures which can happen at work sites and in the 
camps. 

211. The Contractor will arrange all personal protective equipments (PPEs) for workers, 
including first aid facilities at construction sites. An emergency plan will be prepared duly 
approved by the Supervision Consultant Engineer/ES to respond to any instance of safety 
hazard. Other mitigation measures include:  

 Entry to the construction sites and equipment storage sites will be restricted. 

 Pedestrian/cyclist and cattle passageways will be provided at identified locations.  

 The Contractor will arrange to prepare a comprehensive traffic management plan to 
avoid disruption of the existing traffic due to construction activities.  

 Provision of temporary or permanent barriers like fence or plants to avoid pedestrian 
crossing except at designated crossing points will be provided. 

 Installation of speed bumps to control speed near designated pedestrian crossing areas 
will be arranged.  

 The contractor will be responsible for erecting signs and signals on sensitive and risky 
areas, which should be visible from long distance.  

 After construction is completed in a particular section, it will be opened for normal traffic 
operation.  

 Use of delineators, traffic cones, empty bitumen drums, barricades, and flag men will be 
used to ensure traffic management and safety.  

212. Regular safety audit on safety measures will be conducted during construction. The 
audit will cover manpower and their safety, machinery, temporary works, equipment and 
vehicles, materials storage and handling, construction procedures and environment, site safety 
guidelines, and other miscellaneous services. 

c. Operation Stage 

213. The provision of service roads and crossings has been made in the road design for safe 
movement of people and animals across the roads. Other issues related during operational 
stage are monitoring of emergencies and establishing procedures to carry out rescues during 
sudden disasters such as floods and accidents.    

214. Mitigation Measures. Monitoring and supervision by DOR is required especially during 
monsoon season. 

 
7. Impact due to Transportation and Storage of Materials 

215. Construction Stage. In general, the sources of construction materials include (i) locally 
available resources, and (ii) materials that need to be transported from large markets of the 
country. Locally available resources consist of soil, water, stone, sand, gravel, aggregates and 
other similar items. Materials that will be transported from large markets/outside the project area 
include cement, iron, pipes, bitumen, large and small equipment and machineries and fuels and 
lubricating oils. The locally available materials will be transported from nearby locations along 
the road alignment. 



56 

 

 

216. Mitigation Measures. These materials will be stored nearby the construction sites 
without damaging farm lands. While oils, fuels, bitumen and other chemicals will be stored on 
concreted platform with spill collection pits and cement will be covered by water proof tarpaulin. 
They will be located at least 500 m away from the habitat. 

217. Use of haulage trucks higher than the carrying capacity of the haulage roads and 
existing roads will be avoided. The contractor will be responsible for repair and maintenance of 
damaged existing road by the haulage trucks.  

 
8. Impact on Land and Private Properties   

a. Construction Stage 

218. There will be impact on land and private properties of the people along road alignment. 
This aspect has been dealt in the resettlement study. Based on the due diligence report 
prepared by Resettlement Specialist, about 86.47% of affected land parcels, 93.25% of affected 
structures, and 100% affected trees has been compensated. Compensation activities are on-
going at the time of this study.   

b. Operation Stage 

219. Expected increase in traffic will will cause nuisance in terms of increase noise, vibration, 
and fumes. 

220. Mitigation Measures. Speed limits and information signs brohibiting blowing of horn in 
specific section will reduce noise impacts. DOR will support the transportThe DOR will install 
information signs such as “NO HORN” and “SPEED LIMIT” nearby the sensitive sites. The DOR 
will support the Department of Transport Management in implementing the vehicle emission 
standards in the form of information signs and in the future conduct roadside testing. 

9. Impact on Common Property Resources 

c. Construction Stage 

221. There is a chance of finding of archaeological or other religious and culturally important 
objects which can be at risk of destruction or lost if not properly handled.  

222. Mitigation Measures. All archeological, religious, or culrurally important fossils and 
artifacts found by the Contractor will be promptly inform the CSC and DOR and await 
instructions. The Contractor will avoid any actions that bear the risk to destroy the sites or alter 
their scientific or aesthetic values. 

223. The CSC will inform the Department of Archaeology (DOA) to seek guidance.  

 

d. Operation Stage 

224. Increase vehicular traffic may cause congestions near archeological or religious sites 
causing nuisance.   

225. Mitigation Measures. The DOR will install pertinent road information signs to minimize 
nuisance  and guide road users.  
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VI. PUBLIC CONSULTATION AND INFORMATION DISCLOSURE 

A. Consultation Method and Information Disclosed 

226. Public consultations were organized at two levels, namely; district headquarter, and 
project. The key objectives of consultations were to present the project objectives,  initial project 
design, general construction activities timing project concept, preliminary screening of impacts, 
and relevant environmental policies, rules, and regulations and seek suggestions and opinions 
from stakeholders in order to avoid and minimize environmental impacts.  

 
B. Compliance with Relevant Regulatory Requirements 

227. As per GoN rule, a 15 days Public Notice on the project is published in a national daily 
newspaper and inclusion of opinions and suggestions received into the IEE report is mandatory 
(EPR 97, clause 7.2). The ADB SPS 2009, requires consultation to be  carried out during the 
early stage of IEE report preparation. Public consultations were undertaken consistent with the 
ADB requirements.  

228. During consultation, local beneficiaries, affected people and stakeholders expressed 
various ideas and opinions viz. usage of indigenous techniques and local practices for 
stabilizing slopes through the usage of locally available grass and shrub species, importance of 
natural drainage patterns and their maintenance, and effective supervision and monitoring of 
implementation activities by the Supervision Consultant, were incorporated in the mitigation 
plan.        

229. The consultation purposes and methods that were undertaken during the   process are 
highlighted  below.  

 

Table 22: Consultation with Affected People and Stakeholders 

Stakeholders Purpose Method 

D
is

tr
ic

t 
le

v
e
l 

• To brief the project and project objectives    
• Request for the relevancy of the project 
• To assess protected areas, wildlife reserves, 

forest situation, community managed  forests, 
and other projects and programs ongoing in the 
district     

• Request for relevant secondary information 

• Official letter 
• Formal and informal meeting with 

district level stakeholders. viz. officials 
of Chief District Development Office, 
District Development Committee, 
District Forest Office, District Soil 
Conservation Office, and other 
relevant district level agencies 

V
D

C
 L

e
v
e

l 

• Disseminate all five principles of ADB 
Safeguard Policy including information 
dissemination, information solicitation, 
integration, co-ordination and engagement into 
dialogue 

• Information dissemination about the project, 
project approach, likely environmental impacts-
both: beneficial and adverse, and enhancement 
measures for beneficial and mitigation 
measures for adverse impacts and sharing on 
ideas, suggestions and  perception 

• Earlier requests were made to 
stakeholders (affected people, NGOs, 
vulnerable groups of people, including 
the poor and Indigenous people) 
through VDC to attend meeting.  

• Group meetings/consultations, 
individual meeting/sharing including 
focus group discussions  

Collection of ideas, opinions   and suggestions from affected peoples, stakeholders  



58 

 

 

Stakeholders Purpose Method 

- Welcomed the project 
- Emphasized to start improvement work as soon as possible 
- Expressed concern due to difficult in travelling because of bad condition of the existing road 
- Expressed concern on high price of daily use commodities due to poor transportation facility 
- Shared improvement in agriculture production after road construction. But due to bad condition of road 

harvested ginger is in stock if roads are improved agriculture production will be sold with reasonable profit 
margins. 

- Shared marketing problem for agricultural products and inputs due to difficult in transportation  
- Informed Leguwaghat-Bhojpur is only one road to connect district headquarters from Koshi highways, there 

are no other alternative roads 
- Raised query on damage occurred outside of ROW maintenance  
- Raised questions on remaining compensation for land and private properties. 
- Suggested proper maintenance of natural drainage systems and RoW, 

 

 
C. Information Disclosure 

230. Information was initially disclosed during the public consultations in line with feasibility 
study and detailed engineering design stages. The DOR continues to hold consultation and 
disclosure consistent with the requirements of the Environmental Protection Act and Rule for 
project required to preare an IEE. Furthermore, ADB encourages governments to upload all 
documents onto their own website. The full IEE report will  be disclosed on the ADB and DoR 
websites and made available to the interested parties upon request. During road upgrading of 
the Leguwaghat-Bhojpur, annual monitoring reports will also be dsclosed in the websites.  

231. Several meetings, workshops, and focus group discussions (FGDs) were held with 
stakeholders and affected people to keep them abreast of the SRCP and to get feedback  and 
incorporate  in the detailed design. DOR will also make copies of the IEE report and any other 
project reports for interested people available in the Nepali language.  
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VII. ENVIRONMENTAL MANAGEMENT PLAN AND GRIEVANCE READDRESSAL 
MECHANISM 

A. Environmental Management Plan 

232. The Environmental Management Plan (EMP) contains the agreement between DOR and 
ADB detailing the implementation of mitigation measures, monitoring program, cost estimates, 
and institutional arrangement to ensure that no significant adverse impacts results from the 
investment.  

The basic objectives of the EMP are to:  

 establish the roles and responsibilities of all parties involved in the project‟s 
environmental management;  

 ensure implementation of recommended actions aimed at environmental 
management and its enhancement; and  

 ensure that the environment and its surrounding areas are protected and developed 
to meet the needs of the local communities including other stakeholders and 
safeguard and the interests of the common people.  

 
233. A detailed EMP is prepared and presented in Appendix B and will form part of the 
bidding documents.  

234. The total budget for implementing key items of the EMP like bioengineering, 
compensatory plantation, provision of personal protective equipment, and dust and noise 
mitigation for Leguwaghat-Bhojpur is NRs.5,823,290.  

 
B. Environmental Monitoring Programme (EMoP) 

235. Environmental monitoring is an essential component of EMP. The environmental 
monitoring programme (EMoP) is prepared to monitor the implementation performance of the 
EMP.  

236. Environmental monitoring plan is prepared focussing on the following objectives: 

 ensure that impacts do not exceed the established legal standards 

 check the implementation of mitigation measures in the manner described in the 
IEE report 

 monitor implementation of the EMP 

 provide an early warning of potential environmental damage 

 check whether the proposed mitigation measures have achieved the intended 
results,  and or/  other environmental impacts occurred 

 
237. The monitoring plan will be used for performance monitoring of the project. A monitoring 
plan defining all parameters to be monitored, with tentative location, project stages for 
measurements, implementation and institutional responsibility for different environmental 
components is prepared for all stages of project and presented in Appendix C.    
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C. Institutional Setting and Proposed Implementation Arrangement 

 Project Organisation 

238. The overall organisation structure of SRCP is shown in the succeeding Figure.  MoPPW 
will be the Executing Agency (EA) and DOR will be the Implementing Agency (IA) for SRCP. 
More specifically, the PIU Project Directorate will be the key institution for the successful 
implementation of the project and ensure compliance to ADB safeguards as contemplated in the 
environmental management and monitoring plans.    
 
239. The GESU will provide both technical advisory and independent audit roles to the 
Project Directorate to ensure the project stays in compliance.   The GESU, after reviewing and 
approving the EMP will review monitoring reports submitted by the SC. On an annual basis, the 
GESU is authorized to conduct environmental audits of road projects.   
 

 Capability to Implement Environmental Safeguards  

240. Both the EA and the IE have extensive experience in implementing ADB-financed road 
projects. The Project Directorate (ADB), established in 1987, will be maintained within DOR and 
serve as the Project Implementation Unit (PIU). The Project Director will have overall 
responsibility for all aspects of project implementation and management including procurement, 
contract administration, progress monitoring, financial management, reporting, land acquisition 
and resettlement. 
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Figure 9: Project Organization to Implement the EMP  
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 Capacity Building 

241. No later than 2 months from the issuance of notice to proceed, the appointed 
environment focal person of the Contractor will meet with the SC and DOR GESU to review and 
enhance the EMP.  All environment focal person will undergo regular training and workshop 
organized by the SC and GESU/DOR.  
 
D. Grievance Re-dress Mechanism  

242. The concern/grievances from local/affected people may come up related to inappropriate 
implementation of various components of EMP or the overall road upgrading itself.  These 
issues will be addressed through acknowledgement, evaluation and corrective action and 
response approach. A grievance redress mechanism (GRM) will be established to receive, 
evaluate, and facilitate the resolution of affected people‟s concerns, complaints, and grievances 
about the social and environmental performance of the project. The GRM aims to provide a 
trusted way to voice and resolve concerns linked to the project, and to be an effective way to 
address affected people‟s concerns. The GRM for the project is outlined below, and consists of 
three levels with time-bound schedules and specific persons to address grievances.  

 

a. First Level GRM 

243. The Supervision Consultant, in behalf of the DOR will take the lead in administering the 
mechanism.  Grievances maybe lodge verbally or in writing to construction camp, VDCs, or the 
District DoR Office.  Each grievance will be properly documented regarding its nature and 
identfication details of the complainant taken. The register book will delineate: (i) date of 
grievance registered, (ii) name/address of grievance lodger (stakeholder), (iii) nature of 
grievance being lodged, (iv) location/site of fault works requiring corrections.  The steps of 
implementation as follows: 

 The community awareness consultants, design supervision consultant, and 
contractors are to hold local community meetings to notify the local residents and 
businesses of the temporary disturbance, and to inform them of the project. If a local 
area committee (LAC) exists, they should also be informed. If any complaints arise, 
the contractors and PMU can immediately resolve the complaint on site. The PMU 
branch offices can also be involved in grievance redress at this stage. The PMU 
office phone number will be posted in public areas within the project area and 
construction sites.  

 Any person with a grievance related to the project can contact the project to file a 
complaint. The PMU branch offices are staffed with a consumer relations officer to 
field and resolve complaints. The consumer relations officer or branch manager will 
document the complaint, and immediately address and resolve the issue with the 
contractor within 1-2 days, if the complaint remains unresolved at the field level.  

 The branch manager may seek the assistance of the DSC safeguards specialists 
(the environmental specialist or social safeguards specialist) to help resolve the 
issue. The consumer relations officer or branch manager will notify the PMU 
safeguards unit that a complaint was received, and whether it was resolved. The 
branch manager will fully document the four items mentioned above in the register 
book (name of the person, date complaint was received, nature of complaint, 
location, and when the conflict has been resolved, it should document how the 
complaint was resolved). 
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b. Second Level GRM 

244. Should the grievance remained unresolved, the branch manager will forward the 
complaint to the PMU safeguards unit. The person filing the grievance will be notified by the 
consumer relations officer or Branch Manager that the grievance was forwarded to the PMU 
safeguards unit. For enviromental issues, the environment officer will address the grievance. 
During the implementation of the corrective measure, the SC will conduct regular monitoring to 
ensure its effective and timely implementation. Grievances will be resolved through continuous 
interactions with DPs, and the PMU will answer queries and resolve grievances regarding 
various issues, including environmental, social, or livelihood impacts. Corrective measures will 
be undertaken at the field level by the PMU safeguards staff within 7 days. The relevant 
safeguards unit staff will fully document the following information: (i) name of the person, (ii) 
date complaint was received, (iii) nature of complaint, (iv) location, and (v) how the complaint 
was resolved. In cases were the corrective measures were found inadequate, the SC will design 
additional remedies. 

c. Third Level GRM 

245. Should the grievance remain unresolved, the PMU‟s project director will activate the third 
level of the GRM by referring the issue (with written documentation) to the local Grievance 
Redress Committee (GRC), who will, based on review of the grievances, address them in 
consultation with the PMU safeguards unit, project director, and DPs. The local GRC will consist 
of members of the PMU, DPs, and local area committee, among others determined to provide 
impartial, balanced views on any issues. The GRC should consist of around five persons. A 
hearing will be called with the GRC, if necessary, where the DP can present his or her 
concern/issues. The process will promote conflict resolution through mediation. The local GRC 
will meet as necessary when there are grievances to be addressed. The local GRC will suggest 
corrective measures at the field level and assign clear responsibilities for implementing its 
decision within 15 days.  The functions of the local GRC are as follows: (i) to provide support to 
DPs on problems arising from environmental or social disruption, asset acquisition (if 
necessary), and eligibility for entitlements, compensation, and assistance; (ii) to record 
grievances of DPs, categorize and prioritize them, and provide solutions within 15 days; and (iii) 
to report to the aggrieved parties developments regarding their grievances and decisions of the 
GRC. The PMU safeguards officers will be responsible for processing and placing all papers 
before the GRC, recording decisions, issuing minutes of the meetings, and taking follow-up 
action to see that formal orders are issued and the decisions carried out. 

d. Fourth Level GRM 

246. In the event that a grievance is not addressed by the contractor, DSC, branch office, 
PMU, or GRC, the DP can seek legal redress of the grievance in the appropriate courts, the 
fourth level of the GRM, which is the formal legal court system. The grievance redress 
mechanism and procedure is depicted in Figure 10. 
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Figure 10:  Grievances Resolution Steps and Processes 

 
11. 
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VIII. CONCLUSION AND RECOMMENDATION 

247.  The proposed project has been categorized as Category „B‟ based on environmental 
screening and assessment of likely impacts while the initial environmental examination 
ascertains that it is unlikely to cause any significant environmental   impacts.   Few    
impacts   were    identified attributable to the proposed project, all of which are localized and 
temporary in nature and easy to mitigate. 

248. The project area does not contain any national park, wildlife reserve, and conservation 
area, hunting area, buffer zone and world heritage site of historical, archaeological, 
paleontological or architectural significance. The land use patterns of the corridor of impact 
cover agriculture lands, forests, settlements, grazing lands and others (rock-out crops, stream 
beds). The project corridor contains two species of protected plants namely, Shorea robusta 
and Acacia catechu. Efforts have been made to protect these species during detailed design. 
Likewise, though the project corridor provides habitat for protected species, listed in IUCN Red 
List, but they will not be disturbed by the project activities. In this project, DOR has already 
compensated for land and private properties during the period of earthen road construction 
(2002-2008). The present resettlement study will consider for remaining cases as per legal 
provisions. Twenty five (25) trees will be felled at various locations which will have negligible 
impact on micro climate. But to mitigate this impact compensatory plantation has been proposed 
in the IEE study report. 

249. Other significant impacts during construction are air quality deterioration due to 
increase in fugitive dust emissions from materials hauling and unloading, ground shaping, hot 
mix plant operation, quarry operation, and unpaved road travel. Nuisance to nearby residents 
due to increase in noise from heavy equipment operation, hindrance in accessibility to 
common property resources, and increase in traffic on road sections where construction is 
on-going. Land use conversion from agricultural or residential to built-up area (road) due to 
expansion of road right-of-way adequate for an intermediate-lane carriageway. Surface water 
quality deterioration of the rivers and rivulets, and siltation of waterways from silt-laden surface 
runoff coming from the construction site. Health and safety risk due to increase in heavy 
equipment traffic particularly to children and near pedestrian crossing points. During operation 
stage, the main impact may be on the surface water hydrology since the construction of a road 
across several river/rivulets in the flood-affected sections can act as impediment to natural flow 
of water. 

250. Other than the permanent change in land use, all identified impacts are of short-
duration and co-terminus with the construction stage, and are easy to mitigate.  All private 
lands that will be converted, including structures that will be relocated will be justly 
compensated in compliance to existing laws. 

251. The initial environmental examination of the project ascertains that the project is unlikely 
to cause any significant environmental impacts. No additional studies or need of undertaking 
detailed EIA is envisaged at this stage. The Executing Agency shall ensure that EMP and EMoP 
is included in Bill of Quantity (BOQ) and forms part of bid document and civil works contract. 
The same shall be revised if necessary during project implementation or if there is any change 
in the project design and with approval of ADB. 
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Appendix A 

A Rapid Environmental Assessment (REA) Checklist  

 
 
SCREENING QUESTIONS YES NO REMARKS 

Project Siting 

Is the Project area adjacent to or within any of the 
following environmentally sensitive areas? 

   

Cultural heritage site  √  
Protected area  √  
Wetland  √  
Mangrove  √  
Estuarine  √  
Buffer zone of protected area  √  
Special area for protecting biodiversity  √  
Potential Environment Impacts 

Will the Project cause: 
   

Encroachment on historical/cultural areas; 
disfiguration of landscape by road embankments, 
cuts, fills, and quarries?  

 

 √ No encroachment on historical/cultural areas.   
Project will seal existing gravel road and improve 
drainage 
Provision of quarry and borrow pit operation sites 
in the appropriate location are needed during 
design phase. 

Encroachment on precious ecology (e.g. sensitive or 
protected areas)?  

 √  

Alteration of surface water hydrology of waterways 
crossed by roads, resulting in increased sediment in 
streams affected by increased soil erosion at 
construction site? 

 √ Impacts will be minor, short- term and site 
specific. Mitigation measures include: 
Provision of sufficient  sizes of drains to take 
drainage flow 
Protection of hill side slopes through bio-
engineering  
Provision of awareness raising on protecting up-
hill-slopes along the roads    

 

15. Nepal/ TA 7411(NEP): Road Connectivity Project - 
Leguwaghat-Bhojpur Road 

16.  
17.  
13. SATC 
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SCREENING QUESTIONS YES NO REMARKS 

Deterioration of surface water quality due to silt runoff 
and sanitary wastes from work-based camps and 
chemicals used in construction?   

 √ Impacts will be minor, short- term and site 
specific. Mitigation measures include: 
Proper waste management facilities to be 
provided in labor camps 
Disallow storage of chemicals within 100 m 
periphery of permanent water course or spring    
Contaminated run off from storage areas needs 
to be captured in ditches or ponds 
Apply sealing or binding materials in the case of 
major spills of hazardous materials (liquids)   

Increased local air pollution due to rock crushing, 
cutting, and filling works, and chemicals from asphalt 
processing? 

√  Impacts will be minor, site specific, and short-
term. Mitigation measures include:  
Locate static plants at least 100 m from occupied 
buildings and 800 m sites deemed by the 
Engineer 
Locate hot mix plants 1 km away from residential 
areas, schools, hospitals.   
Stone crushing plants should be fitted with 
approved dust control devices and operate in 
accordance with manufactures specifications and 
should be operated in day time only 
Sprinkle water on sites with ongoing construction 
activities in order to control dust nuisance 

Risks and vulnerabilities related to occupational health 
and safety due to physical, chemical, biological, and 
radiological hazards during project construction and 
operation?  

 √ Facilities for occupational health and safety will 
be provided and detailed in the EMP. 
Training will be provided on materials and, 
equipment handling and use of protective gear 
and clothing    

Noise and vibration due to blasting and other civil 
works? 

 √ 
 

Blasting will be avoided as far as possible 
Provision of certificates of noise standard for the 
equipments 

Dislocation or involuntary resettlement of people √ 
 

 Compensation process is under way by DoR and 
is expected to be completed in this year 

Dislocation and compulsory resettlement of people living 
in right -of -way?  

 √ Resettlement  plan of people living in right -of –
way is completed already.  

Disproportionate impacts on the poor, women and 
children, indigenous people or other vulnerable groups 

 √ Improvement of the road is likely to increase 
several beneficial impacts such as girls‟ 
enrollment in schools, regular health check up 
facility for pregnant women including delivery in 
the health facilities. Similarly, are expected to 
increase employment and income opportunities. 

Other social concerns relating to inconveniences in living 
conditions in the project areas that may trigger cases of 
upper respiratory problems and stress? 

 √ Impacts will be minor, site specific, and short-
term. Mitigation measures include:  
Locate hot mix and batching plants 1 km away 
from residential areas, schools, hospitals.   
Control dust nuisance by the periodic sprinkling 
of water 

Hazardous driving conditions where construction 
interference  

 √ Impacts will be minor, site specific, and short-
term. Mitigation measures include:  
Provision of proper alternative traffic 
management plan during construction 
Construct interchanges in such a way that traffic 
flow is not disturbed 
Define alternative routes 
Ensure proper traffic management on the road 
crossings near proposed interchanges  

Poor sanitation and solid waste disposal in construction 
camps and work sites, and possible transmission of 
communicable diseases (STI‟s and HIV/AIDS) from 
workers to local population?   

√  Impacts will be minor, site specific, and short-
term since most of the workers will be hired 
locally. Mitigation measures include:  
Avoid construction camps near settlement areas, 
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near water sources 
Ensure cleanliness and appropriate management 
of construction camp sites 
Provision of waste disposal at designated sites 
Provide awareness raising training to workers on 
transmission of communicable diseases  

Creation of temporary breeding habitats for mosquito 
vectors of diseases?  

 √ Road passes through the areas that are not 
prone to mosquito diseases vectors. Mitigation 
measures will include:  
Restoration of borrow pits and quarry sites for 
preventing breeding sites of disease vectors 
Education of local people for avoiding water 
logging conditions 
 

Accident risks associated with increased vehicular 
traffic, leading to accidental spills of toxic materials and 
loss of life?   

 √ Impacts will be minor. Mitigation measures will 
include: 
Enforcing of speed limits, and imposing penalties 
on the traffic violators 
Provision of rest places 
Provide traffic signs for speed limits and rest 
areas.  
Displayed “Warning Messages” such as better 
late than never”  

Increased noise and air pollution resulting from traffic, 
leading from traffic volume?  

 √ Impacts will be minor. Mitigation measures will 
include: 
Enforcing and monitoring of GON Rules for 
gaseous emissions generated by traffics 
Encourage road side plantation to control noise 
pollution 
Traffic flow estimate is less than 100 vpd, thus 
likely impact should be none or minimal     
 

Increased risk of water pollution from oil, grease and fuel 
spills, and other materials from vehicles using the road?  

 √ Impacts will be moderate since the anticipated 
number of vehicles is <100 vpd Mitigation 
measures include: 
Restrict washing of  vehicles in water bodies    
Awareness raising of vehicle drivers on negative 
impacts of washing vehicles in streams and river  

Social conflicts if workers from other regions or countries 
are hired?    

√  Impacts will be limited as majority of the workers 
will be from the locality.     

Large population influx during project construction and 
operation that causes increased burden on social 
infrastructure and services (such as water supply and 
sanitation systems)?  

 √ The workers camp sites should be located 
outside residential and market areas. 
Social services such as water will be sourced in 
a ways that does not interfere with local 
community  

Risks to community health and safety due to the 
transport, storage, and use and/or disposal of materials 
such as explosives, fuel and other chemicals during 
construction and operation?  

√  Impacts will be minor and temporary in nature. 
Mitigation measures include: 
Raise awareness among drivers and store 
keepers for safe handling and disposal of the 
hazardous materials and their containers.  
Educate communities on risk to health due to 
explosives, fuel and other chemicals during 
construction and thereby precautions should be 
taken during construction and operation of the 
road. 

Community safety risks due to both accidental and 
natural causes, especially where the structural elements 
or components of the project are accessible to members 
of the affected community or where their failure could 
result in injury to the community throughout project 
construction, operation and decommissioning.  

√  Restriction of the local people from the 
construction areas, 
Use of traffic and warning  signs at and near the 
construction site 
Educate the contractors and the local people on 
safety issues 
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Enforcement of speed limits, traffic rules and 
regulations; 
Installation of warning signs, speed breakers, 
pedestrian crossings and specific areas for bus 
stops due to increased number of vehicles and 
increased speeds. 
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Appendix B 
   Environmental Management Plan 

                                                                                                                                                               
Environmental 
Issues / 
Components 

Mitigation Measures  Location Time Frame 
Mitigation 
Cost  

Institutional Responsibility 

Implementation Supervision 

[0] Pre-Construction Stage (Upon issuance of Notice to Proceed) 
The Contractor will complete the following activities no later than 30 days upon iisuance of Notice to Proceed 
1.) Submit appointment letter and resume of the Contractor‟s Environmental Focal Person (EFP) to DOR Project Directorate 
2.) EFP will engage CSC-Environment Specialist and DOR/PD to a meeting to discuss in detail the EMP, seek clarification and recommend corresponding revisions if 
necessary 
3.) EFC will request CSC-ES copy of monthly monitoring formats and establish deadlines for submission. 
4.) EFC will submit for CSC-ES approval an action plan to secure all permits and approvals needed to be secured during construction stage which include but not limited 
to: i) operation of crushers and hot mix plants, ii) transport and storage of hazardous materials (e.g. fuel, lubricants, explosives), iii) waste disposal sites, iv) temporary 
storage location, iv) water use, and v) emission compliance of all vehicles. Arrangements to link with government health programs on hygiene, sanitation, and prevention 
of communicable diseases will also be included in the action plan.   
5) EFC will submit for approval of CSC-ES the construction camp layout before its establishment. 
[A]Construction Stage 

Physical Environment 

Micro-Climate 
 25 trees will be 
removed along the 
right of way (ROW) 

1:25 compensatory plantation 

Avoid or minimize clearing of trees, 

shrubs and bushes  

Throughout the 
road alignment 
especially at 
forest areas 

Before tree 
felling  

25 trees x 25 x 
1.1 (mortality) x 
NRS90 = NRs 
61,920 

Compensatory 
plantation  to be 
implemented by 
Forest Department. 
Funds will come 
from DOR 

SC, DOR/PD 

Air Quality 
 

Emissions from 
plants, vehicles, 
unpaved road 
travel, and hauling 
of materials. 

Carryout water sprinkling and fogging, 

broom sweeping in dust prone 

locations, unpaved haulage roads, 

earthworks, stockpiles and asphalt 

mixing plant areas.   

Prohibit open burning of solid wastes 

(plastic, paper, organic matters).  

Control dust nuisance using covers, 

spraying water on unpaved road 

surfaces, or increase moisture content 

for open materials storage piles.  

All vehicles to comply with Nepal 

Emissions Standards 

Provide masks and personal protective 

Throughout the 
road corridor 
mainly nearby 
settlements, 
bazaar, religious, 
cultural and 
archeological 
sites  
 
 
 
 
 
 

 

During 
Construction 
Stage 

 

Dust and noise 
control 
NRS200,000 

Contractor SC, DOR/PD 
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Environmental 
Issues / 
Components 

Mitigation Measures  Location Time Frame 
Mitigation 
Cost  

Institutional Responsibility 

Implementation Supervision 

equipment (PEP) to all workers exposed 

in dusty conditions.  

Locate mixing and asphalt (hot mix) 

plants, and crushers and batching 

plants at least 1 km downwind from the 

nearest settlements only after receiving 

approval from the Supervision 

Consultant. 

 Operate Hot Mix plant with stack of 

adequate height as prescribed by SC to 

ensure enough dispersion of exit gases. 

Use crushers only licensed by GON. 

use LPG or kerosene as fuel source for 

cooking and bitumen heating  

Operate Diesel Generating (DG) sets 

with adequate height. 

Use diesel with low sulphur content in 

DG sets as well as other machineries 

Noise Level 
Temporary increase 
in ambient noise 
level in the close 
vicinity of various 
construction 
activities 

Locate temporary construction facilities 

such as labour camps, vehicle 

maintenance workshops, stone crusher, 

quarry, borrow pit and earth moving 

equipment at least 1km  away from 

settlements and other sensitive areas.  

take advantages of natural topography 

as a noise buffer  

Install silencers in construction 

equipment and machinery, and repair 

and maintain in time. 

Select equipment and machinery with 

lower sound power levels for the use.  

Provide protection devices such as 

earplugs/ or earmuffs to workers during 

Throughout the 
road corridor 
nearby 
settlements, 
bazaar areas, 
schools, 
hospitals, 
religious and 
cultural and 
archeological 
heritage sites.   
 
 
 
 
 
 
 

During 
Construction 
Stage 

Included in 
Engineers‟ 
Estimate 

Supervision 
Consultant and 
Contractor 

SC, DOR/PD 



Appendix B 73 

 

 

                                                                                                                                                               
Environmental 
Issues / 
Components 

Mitigation Measures  Location Time Frame 
Mitigation 
Cost  

Institutional Responsibility 

Implementation Supervision 

operation of high noise generating 

machines.  

Perform construction activities only 

between 5 A.M. and 8 P.M. to avoid 

disturbance to nearby communities at 

night. 

Initiate multilayered plantation during 

construction near built up areas close to 

the road alignment.  

Use noise barriers such as earth 

mounts or walls of wood, metal that 

form a solid obstacle between the road 

and roadside community, especially in 

schools and hospitals sites.   

 
 

 

Vibration and 
Blasting 

Damage to 
infrastructure due to 
vibration from  heavy 
machines and 
blasting 

Observe precaution while operating 

machines and equipment, especially 

nearby public and private 

infrastructures. 

Minimize/avoid blasting. 

Prior information to VDC and 

community on blasting operations.  

Throughout  the 
road length 
 

 

During 
Construction 
Stage 

Included in 
Engineers‟ 
Estimate 

Contractor SC, DOR/PD 
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Environmental 
Issues / 
Components 

Mitigation Measures  Location Time Frame 
Mitigation 
Cost  

Institutional Responsibility 

Implementation Supervision 

Impact on Land and 
Soil 

Contamination from  
inappropriate 
construction and 
management 
practices 

Preserved top soil for reuse in 

plantation and restoration purposes.  

Restore back to any land taken on lease 

or used.  

Throughout the 
road alignment 
 
 

 

During 
Construction 
Stage 

Included in 
Engineers‟ 
Estimate  

Contractor SC, DOR/PD 

Landslide and Soil 
Erosion 
Landslide and soil 
erosion due to 
construction  

Clear only required vegetation and re-

vegetate bare slopes.  

Apply civil and bioengineering 
techniques to stabilize landslide and soil 
erosion. 

Throughout  the 
road COI at 
landslide and 
erosion prone 
area 

 

During 
Construction 
Stage 

 NRs 4,588,290 
cost of bio 
engineering 
works  

Contractor SC, DOR/PD 

Borrow Pit and 
Quarry Site 

Slope failure, 
sedimentation, water 
logging, change in the 
aesthetic values of 
the landscape, 
damage to sensitive 
areas due to improper 
selection and 
management of 
borrow pit and quarry 
sites for the 
construction materials 

 avoid protected and sensitive areas, 

nearby settlements, water sources, 

forest areas and fertile agriculture lands 

in siting borrow pit.  

 Select borrow and quarry sites at waste 

and low quality of lands.  

Obtain approval from authorities of 

government and private land owners.   

Operate borrow pits and quarry sites as 

per required volume of materials. 

Stockpile and preserve top soil to 

spread for restoration of sites.  

Throughout  the 
sub-project 
corridor wherever 
additional soil 
and stones 
required  
 
 
 

 

During 
Construction 
Stage 

Included in 
Engineers‟ 
Estimate  

Contractor SC, DOR/PD 

Soil Contamination 
and Compaction 

Contamination of land 

Before operation obtain approval for 

labour camps, haulage roads, workshop 

Throughout the 
road alignment 
mainly at 

During 
Construction 
Stage 

Included in 
Engineers‟ 
Estimate 

Contractor SC, DOR/PD 
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Environmental 
Issues / 
Components 

Mitigation Measures  Location Time Frame 
Mitigation 
Cost  

Institutional Responsibility 

Implementation Supervision 

due to mixing of 
construction materials 
and wastes/spoils; 
and compaction due 
to movement of heavy 
construction 
equipment along 
haulage roads and 
workshop areas, and  
construction camps 

 

and storage of area for different 

materials through the SC.    

Store fuel and lubricants as per 

approved plan. Storage should be 

covered, paved, with interceptor drains, 

and oil/water separator. Collected fuels 

and contaminated materials should be 

re-use, stored and disposed outside. All 

hazardous materials should be properly 

labeled.  

Restrict movement to the designated 

haulage route.  

Design approach roads through 

waste/barren land and rocky area to 

reduce compaction induced impact on 

soil.  

Restore affected farm land after 

completion of road improvement 

activity. 

Provide temporary latrine pits in labour 

camps and restore after completion of 

activity.  

Segregate solid wastes generated into 

biodegradable and non-biodegradable 

wastes. Recycle, re-use, compost waste 

accordingly. 

haulage roads 
and labour camp 
locations  
 
 
 
 

 

Siltation and 
Surface Water 
Quality of Streams 
Likelihood of 
increased siltation 
through soil erosion 
due to borrow pits 
and quarry sites 

No mitigation measures are 

proposed for impact on ground 

water due to deep water table and 

limited uses. 

Orient workers not to throw 

excavated spoils and wastes into 

streams water.  

Nearby rivers, 
streams, 
rivulets and 
water bodies 
throughout  the 
road alignment  
 
 

During 
Construction 

Included in 
Engineers‟ 
Estimates  

Contractor SC, DOR/PD 
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Environmental 
Issues / 
Components 

Mitigation Measures  Location Time Frame 
Mitigation 
Cost  

Institutional Responsibility 

Implementation Supervision 

operation, and 
contamination of 
water due to solid 
and liquid wastes 
from the labour 
camps and 
construction 
equipments 
 

Store all chemicals and oil away 

from water and provide concrete 

platform with catchments pits for 

spills collection.  

Arrange training programme to all 

equipment operators, drivers, and 

warehouse personnel on immediate 

response for spill contamination and 

eventual cleanup. Distribute 

emergency procedures and reports 

preferably written in easy to 

understand local dialects to the 

local people.  

Install silt fencing and/or brush 

barrier for collecting sediments 

before letting them into the water 

body. Collect silt/sediment and 

stockpile for possible reuse as 

surfacing of slopes for re-

vegetation. 

Dispose of all wastes generating 

from construction sites in an 

environmentally acceptable manner 

so as not to block the flow of water 

in the channels. Collect store and 

transport wastes to dispose at 

approved sites. 

No vehicles or equipment washing, 

parking or refueling near streams 

water, so as to avoid contamination 
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Environmental 
Issues / 
Components 

Mitigation Measures  Location Time Frame 
Mitigation 
Cost  

Institutional Responsibility 

Implementation Supervision 

of streams water from fuel and 

lubricants. 

Provide chute drains to drain 

surface runoff and prevent erosion 

from slopes. 

Avoid large labour camps along the 

alignment and locate away from 

settlements and river sides.  

Recruit construction labours 

preferably from the local 

community.  

Manage sewage of labour camps 

without creating pollution in streams 

water and other public and private 

areas.  

No untreated sanitary wastewater 

will be discharged into streams 

water. 

Hydrology and 
Drainage 

Modification of the 
surface water due to 
intersection of the 
drainage basin by the 
road 

Retain existing natural drainage system 

without disturbing them.  

Provide causeways in each perennial 

and seasonal streams as well as 

rivulets.  

Provide adequate cross drainage 

structures to avoid natural flow of water 

especially for unusual rainfall.  

Maintain channels used by the farmers 

for cardamom irrigation as they are.     

Throughout  the 
road COI 
especially rivers, 
streams, rivulets 
and  bridge site 
areas  

During 
Construction 

Included in 
Engineers‟ 
Estimate  

Contractor SC, DOR/PD 
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Environmental 
Issues / 
Components 

Mitigation Measures  Location Time Frame 
Mitigation 
Cost  

Institutional Responsibility 

Implementation Supervision 

Management of 
Construction 
Spoils/Wastes 

Generation of spoils 
due to the excavation 
of existing roads that 
constitute bitumen 
and other pavement 
materials 

 

All disposal sites will have consent of 

local community, VDC representatives. 

Use spoils/waste for construction 

purposes as far as possible.  

Throughout  the 
road COI 
wherever spoils 
need to be 
managed  
 
 
 
 

 

During 
Construction 

Included in 
Engineers‟ 
Estimate 

Contractor SC, DOR/PD 

Biological Environment 

Forestry and 
Biodiversity 
Likely impact from 
clearance of trees, 
shrubs and bushes 
along the roadside 
 

The Contractor will determine number  

and types of trees to be felled through 

the detailed design/or its verification and 

will coordinate with CFUGs then apply 

to DFO for clearance process 

Contractor will seek necessary help with 

SC to obtain approval for clearing trees, 

if needed  

Trees will be felled only after receiving 

permissions from the concern 

authorities.  

The Contractor will coordinate with 

CFUGs and manage felled trees. 

Cleare only necessary hillside slopes 

with vegetative covers in connection 

with road improvement. 

Prohibit throwing spoils including 

bitumen containers and other 

wastes/spoils generated from roads 

excavation in and around the forest 

areas.    

Throughout  the 
road alignment 
especially at 
forest areas 

At the beginning 
of construction  

8*25*1.1*90= 
Rs 19,800 Cost 
is calculated 
assuming 10% 
mortality and 
per sapling & 
caring  cost  for 
5 years Rs 90) 
 

Contractor SC, DOR/PD 

Aquatic Biodiversity 

Likelihood of 
destructive fishing by 

Discourage destructive fishing by the 
construction workers (there is no 
fishing sites at the COI).   

All areas of  
water bodies 
throughout  the 

During 
Construction 

- Contractor SC, DOR/PD 
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Environmental 
Issues / 
Components 

Mitigation Measures  Location Time Frame 
Mitigation 
Cost  

Institutional Responsibility 

Implementation Supervision 

the construction 
workers 

alignment 

 

Socio-economic Environment 
Impacts due to 
Construction/Labour 
Camp 

Likely haphazard 
disposal of solid 
waste, competition on 
public facilities, 
impairment of 
aesthetic value of the 
landscape, poor 
sanitation, 
transmission of 
communicable 
diseases and other 
social conflicts 

 

To extet possible, utilize existing houses 

for workers/staff lodging. 

Provide basic facilities such as fire 

precaution, lavatories and showers, 

potable water supply, clean eating area, 

lighting, safe access, air supply, LPG 

gas/kerosene, and others.   

first aid facilities at camp sites. Prepare 

contingency plan for   emergency and 

large injury cases in collaboration with 

VDC level health/sub-posts/ posts. 

 All workers, staff, and communities  

undergo STD, HIV awareness by linking 

with existing government programs.  

Restrict open space defecation and 

pollution of stream sites and public 

places by workers. 

Ensure that sufficient and good quality 

of food stuff at market price including 

adequate and safe drinking water has 

been supplied to the workers. 

All labour camp 
locations 
throughout the 
road alignment 
 

 

During 
Construction 

Included in 
Engineers‟ 
Estimate  

Contractor SC, DOR/PD 

Safety of 
Construction 
Workers and 
Accident Risks to 
Local Community 

Increased risk of  
accidents to 
construction workers 
and local community 

 

Ensure that internationally accepted and 

practiced safety measures are adopted 

during (i) road works (ii) handling of 

large construction equipments and 

machineries (iii) handling of chemicals 

including hazardous materials and 

inflammable substances (iii) welding/hot 

work (iv) electrical works etc.  

Include the occupational health and 

All construction 
camps and 
throughout the 
road alignment 
 

 

During 
Construction 

Personal 
protective 
equipment 
NRs1,035,000 

Contractor 
 
 
 
 
 
 
 
 
 
 

DOR/PD 
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Environmental 
Issues / 
Components 

Mitigation Measures  Location Time Frame 
Mitigation 
Cost  

Institutional Responsibility 

Implementation Supervision 

safety (OHS) Clauses established by 

the DOR in the work contracts 

encompassing all accident prevention 

measures which can happen at work 

sites and in the camps. 

Arrange all personal protective 

equipments (PPEs) for workers, 

including first aid facilities at 

construction sites.  

Prepare an emergency plan duly 

approved by the SC to respond to any 

instance of safety hazard.  

Restrict entry to the construction sites 

and equipment storage sites. 

Prepare an implement comprehensive 

traffic management plan to avoid 

disruption of the existing traffic due to 

construction activities.  

 CSC Conduct regular safety audit on 

safety measures during construction. 

The audit will cover manpower and their 

safety, machinery, temporary works, 

equipment and vehicles, materials 

storage and handling, construction 

procedures and environment, site safety 

guidelines, and miscellaneous services. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CSC 

Transportation and 
Storage of Materials 

Likely impact due to 
transportation and 
storage of materials 
such as oils, fuel, 
bitumen, blasting 
materials, 

 Proper storage (paved, covered, with 

interceptor drains and oil/water 

separator) and labeled for storage. 

Equip with fire extinguishers and first 

aid kit all storage and transporter of 

hazardous materials. 

Avoid the use of haulage trucks higher 

Construction 
camp and 
approved 
temporary 
storage areas 

During 
Construction 

Included in 
Engineers‟ 
Estimate  

Contractor SC, DOR/PD 
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Environmental 
Issues / 
Components 

Mitigation Measures  Location Time Frame 
Mitigation 
Cost  

Institutional Responsibility 

Implementation Supervision 

construction 
materials, etc 

than the carrying capacity of the 

haulage roads and existing roads. The 

contractor will be responsible for repair 

and maintenance of damaged existing 

road by the haulage trucks.   

Impact on common 
Property Resources 

Likely damage to 
common properties 
such as public utilities 
and facilities, 
religious, historical 
and  cultural sites etc 

 

Implement mitigation measures to 

control dust, noise, nd traffic 

Chance find f archeological  artifacts  

importance, the Contractor will be 

immediately inform SC and DOR to 

seek further guidance.  

Throughout the 
road COI  

 

During 
Construction 

Included in 
Engineers‟ 
Estimate  

Contractor SC, DOR/PD 

Impact on 
common Property 
Resources 
Likely of damage of 
common properties 
such as public 
utilities and 
facilities, religious, 
historical and  
cultural sites etc 
 

Avoid any actions that bear the risk 

to destroy the sites or alter their 

scientific or aesthetic or social 

values. 

In the case of accidental damage of 
infrastructure of archaeological 
importance, the contractor will be 
obliged to inform DOR immediately 
through SC. Further, he (the 
Contractor) will also be obliged to 
carry out immediate corrective and 
repair measures, as suggested by 
concerned authority.  

Throughout  
the road COI 
 
 

During 
Construction 

included in 
Engineers‟ 
Estimate  

Contractor SC, DOR /PD 

[B] Operation Stage 

Physical Environment 

Micro-Climate 
Change in the 
micro-climate due 
to emission of GHG 

As part of transport rules, condition 

of vehicles will be monitored 

regularly and rules will be enforced 

effectively. In addition, reduction in 

Throughout the 
road corridor  

During 
Operation 

To be 
determined by 
DOR 

DOR DOR 
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Environmental 
Issues / 
Components 

Mitigation Measures  Location Time Frame 
Mitigation 
Cost  

Institutional Responsibility 

Implementation Supervision 

from operation of 
vehicles 

emission of GHG is also anticipated 

due to the reduced travel time and 

improved road condition.  

Air Quality 
Emission of GHG 
from the operation 
of vehicles 

Shifting cropping /land use patterns 

from traditional cereals to high value 

horticultural crops along the ROW in 

the cultivated area could be one of 

the preferred solutions to maintain 

environmental and economic 

sustainability. 

DOR will maintain roadside planted 

trees especially nearby settlements 

and other public places.   

GON will control and enforce Nepal 
vehicle mass emission standard, 
1999 and will stipulate vehicle 
owners to engage in proper and 
regular vehicle maintenance.  
Local petrol pump stations will make 

aware to ensure proper use and 

sale of clean fuel.   

Air pollution by dust will be 

controlled with provision of paved 

shoulders, especially in the 

sensitive/built-up areas. 

Road signs will be provided 

reminding the motorist to properly 

maintain their vehicles to 

economize on fuel consumption and 

protect the environment. 

Development organizations (NGO, 

Throughout the 
road corridor 

During 
Operation 

To be 
determined by 
DOR 

DOR DOR 
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Environmental 
Issues / 
Components 

Mitigation Measures  Location Time Frame 
Mitigation 
Cost  

Institutional Responsibility 

Implementation Supervision 

INGO and CBOs) can motivate the 
local communities to maintain 
greenery along the road apart from 
their houses by planting fodder, fuel 
wood and  fruit trees including 
flowering plants. 

Noise Level 
Likelihood of 
increase in ambient 
noise level due to 
operation of 
vehicles and use of 
horns 

Effective traffic management and 

good riding conditions will be 

maintained to reduce the noise level 

throughout the stretch. 

Speed limitation and honking 

restrictions will be enforced near 

sensitive locations, like hospitals, 

schools etc 

Effectiveness of the multilayered 

plantation will be monitored.   

Awareness will be created amongst 

the residents about likely noise 

levels from road operation at 

different distances. 

Throughout the 
road corridor 
especially 
nearby 
settlements, 
bazaar areas, 
religious, 
cultural and 
archeological 
sites 

During 
Operation 

To be 
determined by 
DOR 

DOR DOR 

Vibration 
Possibility of 
vibration due to 
plying of heavy and 
over loaded 
vehicles 

Loaded vehicles plying on the road 

will be monitored by MPPW as per 

Nepal Road Standard, 2027 B.S. 

(First revision-2045 B.S.). 

Drivers will be made aware about 

capacity of the road and bridges, 

and their consequences. 

Throughout the 
road COI 

During 
Operation 

To be 
determined by 
DOR 

DOR DOR 
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Environmental 
Issues / 
Components 

Mitigation Measures  Location Time Frame 
Mitigation 
Cost  

Institutional Responsibility 

Implementation Supervision 

Impact on Land 
and Soil 
Conversion of 
agricultural land to 
built up areas for 
commercial 
purpose, especially 
in market centers 

In general, the policy of DOR is of 
15 and 25 m either sides from the  
centreline for feeder road and 
highway, respectively.  But in case 
of this road 20 m of corridor of 
impacts (COI) for 13 m of 
formation width has been followed.   

Throughout the 
road COI 
mainly nearby 
built-up areas 
and farm areas  

During 
Operation 

To be 
determined 
DOR 

DOR DOR 

 Soil Erosion 
Occurrence of 
landslide and soil 
erosion due to both 
natural and induced 
phenomena. 

DOR has established a system to 

check roads employing Length-

Persons and their supervisor. They 

are responsible for routine and 

recurrent maintenance of roads like 

cleaning up drains, soil deposited 

on the roads due to minor slope 

failure and erosion. 

Along the road 
corridor, 
especially near  
bridges where 
embankment 
level is high 

During 
Operation 

To be 
determined by 
DOR 

DOR DOR 

Borrow Pit and 
Quarry Site 
Likelihood of 
landslide and soil 
erosion due to 
incomplete 
restoration of  
borrow pit and 
quarry site along 
the road alignment 

DOR will orient supervisor in order 

to check and maintain drains and 

erosion and also to protect 

vegetative covers on the restored 

sites of borrows and quarries.  

Especially at 
borrow pits and 
quarry sites 
used areas 
throughout the 
alignment 

During 
Operation 

To be 
determined 
DOR 

DOR DOR 
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Environmental 
Issues / 
Components 

Mitigation Measures  Location Time Frame 
Mitigation 
Cost  

Institutional Responsibility 

Implementation Supervision 

Soil 
Contamination 
and Compaction 
Possibility of soil 
erosion and 
deterioration of 
borrow areas if not 
rehabilitated 
properly 

Locations of quarry sites and 

borrow pits, haulage roads, and 

camp site will be monitored and if 

found not restored properly then the 

Contractor will be asked for 

correction of these works under 

defect liability period    

All borrow, 
quarry, haulage 
roads and 
camp sites 
throughout the 
alignment 

During 
Operation 

To be 
determined by 
DOR 

DOR DOR 

Siltation and 
Surface Quality of 
Rivers 
Possibility of 
contamination of 
surface water by oil 
and lubricants 
during monsoon 
season 

As provisioned, DOR will engage 

road Length-Persons. They will 

check road condition including 

cleaning up soils deposited on 

roads by erosion and slides drain 

blockade/ chocking. The Length- 

Persons supervisor will inform to 

Divisional Engineer in case of large 

landslide and major road blockade.  

All areas  
nearby streams 
and rivulets 
throughout the 
road alignment 

During 
Operation 

To be 
determined by 
DOR 

DOR DOR 

Hydrology and 
Drainage 
Blockage/Choking 
of natural drainage 
pattern due to 
landslide and soil 
erosion 

As provisioned , DOR will engage 

Length-persons for regular check up 

of the road condition including 

cleaning up the erosion, slides, 

drain blockade/ chocking etc.,. 

Length -Persons supervisor will 

inform to regional engineer in case 

of large landslides and major road 

blockade.   

All areas 
nearby streams 
and rivulets 
throughout the 
road alignment 

During 
Operation 

To be 
determined by 
DOR 

DOR DOR 

Natural Hazard 
Likely impact of 

Development organizations will play 

role in awareness rising about the 

All sites nearby 
streams and 

During 
Operation 

To be 
determined by 

DOR DOR 
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Environmental 
Issues / 
Components 

Mitigation Measures  Location Time Frame 
Mitigation 
Cost  

Institutional Responsibility 

Implementation Supervision 

natural hazard such 
as flooding, siltation 
and earthquake 

risk of natural hazards including 

preventive cure and preparedness 

on safety measures to local 

communities.   

rivulets 
throughout the 
road alignment 

DOR 

Ecological Resources 

Vegetation 
Increased 
possibility of 
poaching and 
logging due to 
improved access 

The project will involve local people 

in maintaining of planted trees and 

their management activities. 

Vegetation 
areas along the 
road corridor 

During 
Operation 

To be 
determined by 
DOR 

DOR DOR 

Socio-economic Environment 

Accident Risks to 
Local Community 
and Community 
Increased risk of 
road accident 

Monitoring and supervision by DOR 

is required, to ensure the safe 

travelling. 

 

Throughout the 
road alignment 

During 
Operation 

To be 
determined by 
DOR 

DOR DOR 

Impact on 
Common Property 
Resources 
Increased noise, 
vibration and air 
pollution 

The DOR will install traffic signals 

such as “NO HORN” and “SPPED 

LIMIT” nearby the archaeological 

sites. 

 

Throughout the 
road alignment 
especially at 
sensitive 
locations 

During 
Operation 

To be 
determined by 
DOR 

DOR DOR 
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Appendix C 

Environmental Monitoring Plan 
Environt’l. 
Indicators 

Project Stage Parameters Methods/Guidelines Tentative Location Frequency 
and 

duration 

Standards Cost Implem’nt. Supervi
sion 

wildlife 
movement 

Construction Location, time, and 
date of sighting 
 
Track taken 

Visual Chance encounter Regular None Part of 
duties and 
responsibiliti
es of all 
workers 

Contractor CSC-ES 

Air Quality  Construction  TSPM, PM10, NOx, 
SOx, COx 

Stack emission testing 
 
 
 
 
 
Emission testing for all 
vehicles 
 
 
 
Ambient air quality sampling 
and analysis at selected 
sites/sensitive spots using 
through  
High Volume Sampler 24-
hour 
 
 

Crusher, hot mix plants, diesel 
generator 
 
 
 
 
Construction camp  
 
 
 
 
Jarayotar, Ranitar, Manjigaun, 
Mangsuwa, Chhiamtang, 
Odane, Bijayabas, Payuli, 
Tewaribhanjyang, Sabung, 
Shyamshila, Mulabari, Surke, 
Thanti, Dandakharka, Piple, 
Jimigaun, Dhungebans, 
Lumlatin,  Deurali, Kafle, 
Dumsika, Bhojpur bazaar 

Annual in line 
with permit 
renewal 
 
 
 
Annual as 
part of permit 
renewal 
 
 
Baseline: 1 
sampling 
each before 
construction 
 
 
 

National 
Ambient Air 
Quality 
Standards 
(NAAQS) 

Part of 
permit 
renewal 
 
 
 
 
 
 
 
 23 sites x 
10,000/sam
pling  = NRs 
230,000 
 
 
 

Contractor 
 
 
 
 
 
Contractor 
 
 
 
SC 

SC, 
DOR 
 
 
 
 
 
SC, 
DOR 
 
 
 
DOR 
 
 
 
 
 

Operation Major settlements  
 

  DOR 
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Environt’l. 
Indicators 

Project Stage Parameters Methods/Guidelines Tentative Location Frequency 
and 

duration 

Standards Cost Implem’nt. Supervi
sion 

Water 
Quality  

Construction  BOD,  Turbidity, 
E.Coli, TSS,  Oil and 
Grease 
 
 
 
 
 
 
 
 
 
 
 
 
 
Drinking water quality 
parameters 
 
 
 
Clogging of drains 
from silt with oil 

Collect and analyze 
sample from source 

Observation of blockage of 
waterways - extent and 
secondary impacts 
Water pollution incidents 
due to unsafe disposal of 
waste and spoil, analyzing 
effects on local fisheries 
Observations on  vehicle 
and equipment  washing 
practices in rivers 
 
 
 
Groundwater well sampling 
 
 
 
 
 
 

Dhobi khola 
Hangrayo khola 
Banspani khola 
Kokne khola 
Ankhuwa/Andheri khola 
Andheri khola 
 
 
 
Construction camp final 
discharge effluent 
 
 
 
 
 
 
 
 
Contractor‟s camp 
 
 
 
  

Quarterly Nepal Water 
Quality 
Guidelines for 
the Protection 
of Aquatic 
Ecosystems 
 
 
 
 
 
 
 
 
 
National 
Drinking 
Water Quality 
Standards 
(NDWQS) 
and 

Part of 
construction 
cost 

SC 
 
 
 
 
 
SC 
 
 
 
 
 
 
 
 
Contractor 

PD/DOR 
 
 
 
 
 
PD/DOR 
 
 
 
 
 
 
 
SC, 
DOR 

Operation Visual All drains Annually 
before the on-
set of rainy 
season 

Agency 
budget 

DOR 

Soil Quality Construction 
Stage 

Check for 
contamination from 
material spills and 
compaction due to 
heavy equipment  

Visual 
 

Agricultural Land, oil spillage 
locations and other probable 
hazardous materials 
contamination location or as 
suggested by SC 

Continuing 
during 
construction 

Should be the 
same as 
baseline 
before start of 
construction 

Part of 
construction 
cost and 
Grievance 
redress 
mechanism 

Contractor SC, 
DOR 

Operation 
Stage 

Agricultural Land, oil spillage 
locations and other probable 
hazardous materials 
contamination location or as 
suggested by SC 

Continuing Clean up of 
spills is 
responsibilit
y of polluter 

DOR 

 
 

 
 

 
 

 
 

 Camp site  
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Environt’l. 
Indicators 

Project Stage Parameters Methods/Guidelines Tentative Location Frequency 
and 

duration 

Standards Cost Implem’nt. Supervi
sion 

Noise 
Levels 

Construction (1 hr Leq dB(A)) 
WHO Standards 

Point source measurements 
in dB (A) at settlement 
sites/sensitive spots for 
noise level at 2, 5 and 15 m 
from road shoulder 
Traffic volume 
measurements 

 

Camp site and  
major settlement sites  
 
 
 
 
 
 

Nepal 
Ambient 
Noise Level 
as per NHRC 

Part of 
construction 
cost 

Contractor SC, 
PD/DOR 

Operation Major road intersections, 
residential, commercial and 
sensitive receivers along the 
road alignment or suggested 
by SC 

Once during 
the first year 
of operation 

Part of 
agency 
budget 

DOR 

Landslide 
and Soil 
Erosion 

Construction Magnitude, extent and 
location  

Visual Along the entire stretch Regular None Part of 
construction 
cosr 

Contractor SC, 
PD/DOR 

Operation Magnitude, extent and 
location 

Throughout the road 
alignment,  

  DOR SC, 
PD/DOR 

Siltation by 
rivers and 
drainage 
congestion 

Construction Siltation and presence 
of construction spoils 
and wastes  
Blockage of 
waterways - extent 
and secondary 
impacts 

Direct Observation 
 

Throughout the road 
alignment, especially at the 
drainage congestion areas as 
mentioned in the IEE report or 
as suggested by SC 
 

Continuing 
during 
construction 
phase 

Visual 
Observation 

Construction 
contract 

Contractor SC, 
PD/DOR 

Operation Siltation  
Blockage of 
waterways - extent 
and secondary 
impacts 

Annual DOR Length 
Person 
System 

DOR 
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Environt’l. 
Indicators 

Project Stage Parameters Methods/Guidelines Tentative Location Frequency 
and 

duration 

Standards Cost Implem’nt. Supervi
sion 

Borrow 
Areas and 
Quarry 
Sites 

Construction Location, drainage 
condition,  siltation, 
erosion, spoil 
management, etc 

Site observation, discussion 
with workers and local 
people 

Borrow areas quarry sites 
location 
 

Quarterly 
during 
construction 
period 

Visual 
Observation 

Construction 
Contract 

Contractor SC, 
PD/DOR 

Operation Restoration as 
recommended in the 
EMP 

Site observation, discussion 
with workers and local 
people 

Once 
immediately 
after the 
completion of 
construction 

DOR DOR 

Labour 
Camps 

 
Construction 

Proper sitting of food 
stalls, camp sanitation 
facilities 

Site observation, discussion 
with workers and local 
people 

Construction and camp sites Quarterly 
during 
construction 
period 

Visual 
Observation 

Construction 
Contract 

Contractor SC, 
PD/DOR 

Operation Restoration of 
construction camp as 
recommended in the 
EMP 

Site observation and  
discussion with local people 

Construction sites and camps Once 
immediately 
after the 
completion of 
construction 

DOR DOR 

Tree 
Plantation 

Construction 
 

Maintenance of 
saplings planted as 
compensation for 
trees felled 

Direct Observation, 
discussion with workers and 
local people 

Throughout the road alignment 
 

Once a 
month for one 
year 
immediately 
after 
plantation 

Visual 
Observation 

Included in 
environment
al mitigation 
cost 
 

CFUGs DFO 
DOR 

Operation Maintenance of 
saplings planted 
during construction 

Survival rate of trees 
Growth and 
development of 
saplings 

Direct Observation and 
discussion with local people 

Once a 
month for one 
year for 
saplings that 
are less than 
a year old 

Once in a 
year for 5 
years 

CFUGs DFO 
DOR 
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Environt’l. 
Indicators 

Project Stage Parameters Methods/Guidelines Tentative Location Frequency 
and 

duration 

Standards Cost Implem’nt. Supervi
sion 

Road 
Safety and 
Accidents 

Construction Accidents ( Major and  
minor) 
Safety  

 

Record numbers and types 
of road accidents recorded 
by the traffic police and the 
local health service centres 
Suitability of signs at 
construction sites 
Direct observation and 
discussion with workers and 
local people 

Throughout the road alignment Once after 
the 
construction 
begins 

Visual 
Observation, 
Verification 
and 
discussion 
with workers 
and local 
people 

Construction 
contract 

Contractor SC, PD 
DOR 

Operation Record numbers and types 
of road accidents recorded 
by the traffic police and the 
local health service centres 
Suitability of local road signs 
Records on public road 
safety awareness 
campaigns 
Direct observation and 
discussion with local people 
Speed measurements at 
selected spots 

Throughout the road alignment Once a year  DOR DOR 
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APPENDIX D 

NATIONAL AMBIENT AIR QUALITY STANDARDS (NAAQS) FOR NEPAL 
 

Parameters  Units  
Averaging 
Time  

WHO 
Guideline  

Concentration 
in Ambient 
Air, maximum  

Test Method  

TSP (Total 
Suspended 
Particulates)  

μg/m3  

Annual  

120-230  

- HVS 24 hour 
sampling( one weak 
sample on 2 road side 
station 

24-hours* 230  

PM10 
 
μg/m3  

Annual  
70  

- 
Light Volume Sampling  

24-hours* 120  

Sulphur Dioxide  μg/m3  
Annual  

125  
50  Diffusive sampling 

based on weekly 
average  

24-hours** 70  

Nitrogen Dioxide  
 
μg/m3  

Annual  
150  

40  Diffusive sampling 
based on weekly 
average  24-hours** 80  

Carbon 
Monoxide  

μg/m3  
8 hours**  

100000  
10,000  

To be determined 
before 2005  

15 minute  100,000  Indicative sampler  

Lead 
 
μg/m3  

Annual  
0.5-1.0*  

0.5  Atomic absorption 
spectrometry analysis 
of PM 10 samples 

24-hours  - 

Benzene 
 
μg/m3 

Annual  
- 

20****  Diffusive sampling 
based on weekly 
average  

24-hours  - 

Notes: 

 *24 hourly values shall be met 95% of the time in a year. 18 days per calendar year the 
standard may be exceeded but not on two consecutive days,  

**24 hourly standards for NO2 and SO2 and 8 hours standard for CO are not to be controlled 
before MOPE has recommended appropriate test methodologies. This will be done before 
2005, 

 ***If representativeness can be proven, yearly averages can be calculated from PM10 samples 
from selected weekdays from each month of the Year, 

****To be re-evaluated by 2005. 

Source: Nepal Gazette B.S. 2060/4/19 (4 August, 2003) 
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APPENDIX E 
AMBIENT NOISE LEVEL LIMITS FOR NEPAL  

(Leg dB (A))  

Environmental Setting  Typical Range of Ldn, 
dBA  

Average Ldn, dBA  

High Traffic Area  64-86  74.36  

Old Residential Area  59-73  66.28  

New Residential Area  48-69  62.00  

Commercial Cum Residential Area  69-75  72.75  

Commercial Cum Tourist Area  59-76  69.25  

Source: Nepal Health Research Council, 2003 
 

Guideline values for community noise in specific environments 

Specific  
environment  

Critical health effect(s)  LAeq  
[dB]  

Time  
base  
[hours]  

LAmax 
fast  
[dB]  

Outdoor living area  Serious annoyance, daytime and evening  55  16  - 
 Moderate annoyance, daytime and 

evening  
50  16  

- 

Dwelling, indoors  Speech intelligibility and moderate  35  16   
 annoyance, daytime and evening     
Inside bedrooms  Sleep disturbance, night-time  30  8  45  

Outside bedrooms  Sleep disturbance, window open (outdoor  45  8  60  
 values)     

School class rooms  Speech intelligibility, disturbance of  35  during  - 
and pre-schools,  information extraction, message   class   
indoors  communication     

Pre-school  Sleep disturbance  30  sleeping  45  
Bedrooms, indoors    -time   

School, playground  Annoyance (external source)  55  during  - 
outdoor    play   

Hospital, ward  Sleep disturbance, night-time  30  8  40  
rooms, indoors  Sleep disturbance, daytime and evenings  30  16  - 

Hospitals, 
treatment  

Interference with rest and recovery  #1    

rooms, indoors      

Industrial,  Hearing impairment  70  24  110  
commercial,      
shopping and traffic      
areas, indoors and      
Outdoors      

Ceremonies, 
festivals  

Hearing impairment (patrons:<5 
times/year)  

100  4  110  

and entertainment      
events      

Public addresses,  Hearing impairment  85  1  110  
indoors and 
outdoors  

    



94 Appendix E 

 

 

Specific  
environment  

Critical health effect(s)  LAeq  
[dB]  

Time  
base  
[hours]  

LAmax 
fast  
[dB]  

Music through  Hearing impairment (free-field value)  85 #4  1  110  

headphones/      
Earphones      

Impulse sounds 
from  

Hearing impairment (adults)  
- - 

140 #2  

toys, fireworks and      
firearms  Hearing impairment (children)  - - 120 #2  

Outdoors in 
parkland  

Disruption of tranquility  #3    

and conservation      

areas      

Source: WHO, 1999 
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APPENDIX F 
NEPAL’S DRINKING WATER QUALITY STANDARDS  

 

   Maximum 
Concentration 

Group Parameter Unit Limits 

 Turbidity  NTU  5 (10)**  

 pH   6.5-8.5*  

 Color  TCU  5 (15)**  

 
Taste & Odor  

 Would not be 
objectionable  

 Total Dissolved 
Solids  

mg/l  1000  

 Electrical 
Conductivity  

μc/cm  1500  

 Iron  mg/l  0.3 (3)**  

Physical  Manganese  mg/l  0.2  

 Arsenic  mg/l  0.05  

 Cadmium  mg/l  0.003  

 Chromium  mg/l  0.05  

 Cyanide  mg/l  0.07  

 Fluoride  mg/l  0.5-1.5*  

 Lead  mg/l  0.01  

 Ammonia  mg/l  1.5  

 Chloride  mg/l  250  

 Sulphate  mg/l  250  

 Nitrate  mg/l  50  

 Copper  mg/l  1  

Chemical  
Total Hardness  mg/l  500  

 Calcium  mg/l  200  

 Zinc  mg/l  3  

 Mercury  mg/l  0.001  

 Aluminum  mg/l  0.2  

 Residual Chlorine  mg/l  0.1-0.2*  

Micro 
Germs  

E-Coli 
 
MPN/100ml  

0  

 Total Coli form  MPN/100ml  95 % in sample  
Notes:  

* These standards indicate the maximum and minimum limits. 

** Figures in parenthesis are upper range of the standards recommended.  

Source: Ministry of Physical Planning and Works (Nepal Gazette (B.S. 2063/03/12) 
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Nepal Water Quality Guidelines for the Protection of Aquatic Ecosystem 

 

S.N. 

 

Parameter name 

Target Water 

Quality Range 

 

Chronic Effect Value 

 

Acute Effect 
Value 

1. Aluminium (mg/l) 
At pH <6.5: 5 10 100 

At pH >6.5:10 20 150 

2. Ammonia (µg/L) < 7 < 15 < 100 

3. Arsenic (µg/L) < 10 < 20 < 130 

4. Atrazine (µg/L) < 10 < 19 < 100 

5. Cadmium    

 

Soft water (60 mg/l CaCO3) < 0.15 0.3 3 

Medium water (60 – 119 mg/l) < 0.25 0.5 6 

Hard water 120 – 180 mg/l < 0.35 0.7 10 

Very Hard > 180 mg/l < 0.40 0.8 13 

6. Chlorine (Residual) µg/L < 0.2 0.35 5 

7. Chromium (VI) µg/L 7 10 200 

8. Chromium (III) µg/L < 12 24 340 

9. Copper µg/L    

 

Soft water (60 mg/l CaCO3) < 0.3 0.53 1.6 

Medium water (60 – 119 mg/l) < 0.8 1.5 4.6 

Hard water 120 – 180 mg/l < 1.2 2.4 7.5 

Very Hard > 180 mg/l < 1.40 2.8 12 

10. Cyanide µg/L 1 4 110 

11. 
Dissolved Oxygen (% 

saturation) 

80 – 120 > 60 > 40 

12. Endosulphan (µg/L) < 0.01 0.02 0.2 

13. Fluoride (µg/L) < 750 1500 2540 

14. Iron 

The iron concentration should not be allowed to vary by more 
than 10 

% of the background dissolved iron concentration for a particular 
site or case, at a specific time. 

15. Lead µg/L    

 

Soft water 
(60 mg/l) 

CaCO3) 

< 0.2 0.5 4 

Medium water (60 – 119 mg/l) < 0.5 1.0 7 

Hard water 120 – 180 mg/l < 1.0 2.0 13 

Very Hard > 180 mg/l < 1.2 2.4 16 

16. Manganese (µg/L) < 180 370 1300 

17. Mercury (µg/L) < 0.04 0.08 1.7 
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S.N. 

 

Parameter name 

Target Water 

Quality Range 

 

Chronic Effect Value 

 

Acute Effect 
Value 

18. Nitrogen (inorganic) 

Inorganic nitrogen concentrations should not be changed by 
more than 

15 % from that of the water body under local unimpacted 
conditions at any time of the year; 

The trophic status of the water body should not increase above 
its present level, though a decrease in trophic status is 
permissible (see Effects); 

The amplitude and frequency of natural cycles in inorganic 
nitrogen concentrations should not be changed. 

19. pH    

 All aquatic ecosystems 

pH values should not be allowed to vary from the range of the 
background pH values for a specific site and time of day, by > 
0.5 of a pH unit, or by > 5 %, and should be assessed by 
whichever estimate is more conservative. 

20. Phenols (µg/l) <30 60 500 

21. 
Phosphorus (inorganic) All 
surface waters 

Inorganic phosphorus concentrations should not be changed by 
> 15 

% from that of the water body under local, unimpacted 
conditions at any time of the year; 
The trophic status of the water body should not increase above 
its present level, though a decrease in trophic status is 
permissible (see Effects); 

The amplitude and frequency of natural cycles in inorganic 
phosphorus concentrations should not be changed. 

22. Selenium (µg/l) < 2 5 30 

23. 

Temperature 

(All aquatic ecosystems) 

Water temperature should not be allowed to vary from the 
background average  daily  water  temperature  considered  to  
be  normal  for  that specific site and time of day, by > 2ºC,  or by 
> 10%, whichever estimate is the more conservative. 

24. 

Total Dissolved Solids (TDS) 

(All inland waters) 

TDS concentrations should not be changed by > 15 %  from the 
normal cycles of the water body under un impacted conditions at 
any time of the year; 

The amplitude and frequency of natural cycles in TDS 
concentrations should not be changed. 

25. 

Total Suspended Solids 

(All inland waters) 

Any increase in TSS concentrations must be limited to < 10 % of 
the background TSS concentrations at a specific site and time. 

26. Zinc (µg/l) < 2 3.6 36 

TDS = total dissolved solids, TSS = total suspended solids. 
Source: Department of Irrigation, Ground Water Project (Nepal Gazette (Number 10, B.S., 2065-03-02)) 
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Appendix G 
GUIDELINES FOR BORROW AND QUARRY AREAS MANAGEMENT 

 
Datasheet for Quarry Management and Restoration Plan 
 

Datasheet  
 
Name of Subproject:  
  
Contract No: 
           
Locations of Civil Works: 
 
Type of Structure:  Slab culvert / Pipe culvert / RRM wall / Gabion wall (Chainage wise). 
 
Required Type of Material from Local Sources: Stone / Gravel / Sand / Soil. 
 
Required quantity of material from local quarry (in cum):  
(Write qty. from different sources in serial order) 
 
Parameter for quarry site selection: (e.g. unsuitable land for cultivation, stable slope, 
minimum environmental hazard etc.). 
 
Sources of Material: Within RoW / Private land / Public land / Forest (community/ 
private/government/religious/leasehold)/Surplus material extracted by workers / River / Stream / 
Borrow pit / Roadway. 
 
Available quantity in Selected Source (in cum):  
 
Approval for Quarry site: GON Organizations/ Private Party/ Community / Land Owner (Attach 
agreement herewith). 
  
Method of extraction and transportation: Depth of cut / Height of cut / and Tractor / Tipper / 
Manually or any means. 
 
Precaution measures during excavation: 
 
Likely negative environmental impacts: 
 
 

Restoration Plan 
 
Restoration Plan: Trimming of slope / Filling of quarry / Need of check wall / Toe wall / 
Plantation / Benching etc., 
Any special safety arrangement required: 
Mitigation measures for negative environmental impacts: 
Verification of Restoration Work as Planned by the Supervision Consultant Engineer/ES: 
Certification of the Restoration Plan at the end of work at each location  
Annex: 
Quarry plan: 
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X-section @ of 5-10m intervals (where appropriate) 
Quantity estimation sheets 
Restoration design on X-section and plan 
Submitted by:                                Checked by:                                  Approved by: 
 
 
 
Note: The payment of each structure will be made only after filling of the data by the contractor 
for Quarry Management and Restoration Plan. Final payment will be dependent on verification 
and approval by SC at the end construction of each respective structure.  
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Guideline for Quarries and Borrows Management and Restoration Plan Preparation 
 
Introduction  
1. The guideline makes effort to highlight points to be considered in preparing quarry 
management and restoration plan. The purpose of this document is to provide reference to 
select quarry and borrow sits and check the quarry management and restoration plan submitted 
by the Contractor. The guideline has been prepared taking into consideration to the works 
mentioned in contract and EIA/EMP. 
 
Quarry Site  
2. Quarry is a place from which construction materials (soil, stone, sand, gravel, etc.,) are 
extracted. Quarry site potential depends upon availability of sources (quantity) and suitability of 
materials.  
 
Parameter to be Considered for Quarry Site Selection 
3. Quarry site should be located 1 km away from the villages/settlement area, drinking 
water supply sources, community infrastructure such as school, health post, bridge, etc., 
religious sites, cultivated land, protected forests, natural drainage systems. Quarry will not be 
located at wildlife conservation area. River gravel will not be extracted from flowing water due 
the disturbance of raising sediment and danger of resulting oil/fuel leaks. 
4. Quarry sites should be selected in stable area, in agriculturally unsuitable land and away 
from the above mentioned sites. In addition to this, local communities will be consulted and take 
approval from respective owner before selecting the place for quarry operation.     
 
Likely Negative Environmental Impacts 
5. The potential negative impacts are disruption of natural landscape and vegetation, 
accelerated erosion and landslides, slope stability, disturbance in natural drainage patterns, 
siltation due to surface water, water pollution and dust pollution. In case of riverbeds, scouring 
of riverbeds resulting endangerment of bridges and continuous degradation of river regime and 
detrimental effects on aquatic lives and their habitats.     
 
Quarry Operation 
6. Prohibition to work during the night time 
7. Barricade to site to control free movement of local people 
 
Points to be Considered in Restoration Plan 
8. In order to prepare quarry management and restoration plan the following points should 
be taken into consideration: 
9. The plan must contain site restoration measures such as spoil management, slope 
stabilisation, drainage pattern, etc.  
10. Suitability of proposed mitigation measures for negative environmental impacts is 
needed to be conformed and verified.  
 
11. Provision of drainage system during operation and no risk of likelihood of depositions of 
debris from quarry to lower catchments are important.  
 
12. The plan must contain provision of spoil collection and appropriate management during 
operation, if necessary.   
 
13. The plan should mention use of safety gears during working hours in the quarry site, and 
appropriate means of safeguarding for passer-by and nearby households. 
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14. The plan should include suitable bioengineering techniques where appropriate. 
 
15. Acceptance of Restoration Work: The Supervision Consultant should satisfy himself 
and accept the restoration works carried out by the Contractor. The mentioned teams` 
engineer/ES will make sure that quarries are operated and closed according to the submitted 
plan.  
 
16. The payment of each works structure should only be made after filling of the data by the 
Contractor for quarry management and restoration plan and acceptance by the Supervision 
Consultant. Final payment will be dependent on verification and approval by SC at the end 
construction of each respective structure.   
 
17. Site Supervision: The Supervision Consultant engineer/ES shall supervise the following 
parameters and indicators: 

Implementation of mitigation measures as per design plan;  

No evidence of water ponding or presence of fresh gullies;  

Proper site closure; 

Natural contours and vegetation restoration;  

Engineer‟s report testifying to completion of restoration work.   
 
18. Other details will be submitted in Appendices. 
 

 
 
 
 
 
 
 


