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 1. Members List of Study Team 

 

Position Name Affiliation 

Project Leader (The 

Second Field Survey) 

Shuntaro 

KAWAHARA

Japan International Cooperation Agency (JICA)

Infrastructure and Peacebuilding Department 

Senior Advisor 

Project Leader (The 

Third Field Survey) 

Yoshiyuki 

MIHOKI 

Japan International Cooperation Agency (JICA)

Infrastructure and Peacebuilding Department 

Senior Advisor 

Cooperation Planning 
Tatsuhito 

KONDO 

Japan International Cooperation Agency (JICA)

Infrastructure and Peacebuilding Department 

Team 1 Transportation and ICT Group 

Team Leader / Slope 

Protection 

Hiroaki 

TAUCHI 
Nippon Koei Co., LTD. 

Sub Team Leader / 

Analysis and Design of 

Geotechnical Structure 

Hiroshi 

FUJISAWA 
Nippon Koei Co., LTD. 

Analysis and Design of 

Slope Protection 

Tomoyuki 

NISHIKAWA 
Nippon Koei Co., LTD. 

Stability Analysis and 

Numerical Simulation 

Yuichi 

NAKASHIMA
Nippon Koei Co., LTD. 

Structure Investigation 1 
Hiroshi 

OGAWA 
Nippon Koei Co., LTD. 

Structure Investigation 2 
Hideo 

KATAGIRI 
Nippon Koei Co., LTD. (Independent) 

Natural Condition Survey S.C. AMATYA Nippon Koei Co., LTD. (Independent) 

Environmental Social 

Consideration 

Kenji 

IGARASHI 

Nippon Koei Co., LTD. (Koei Research & 

Consulting Inc.) 

Construction Plan / 

Procurement Condition / 

Cost Estimation 

Jie ZHANG Nippon Koei Co., LTD. 
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2. Study Schedule 

The First Field Survey 

Position Name 
Field Survey Period 

（Date of Arrival Departure）
Team Leader / Slope Protection Hiroaki TAUCHI 16 July ~ 30 August

Sub Team Leader / Analysis and 
Design of Geotechnical Structure 

Hiroshi FUJISAWA 3 August ~ 30 August

Analysis and Design of Slope 
Protection 

Tomoyuki NISHIKAWA 23 July ~ 30 August

Stability Analysis and Numerical 
Simulation 

Yuichi NAKASHIMA 15 August ~ 30 August

Structure Investigation 1 Hiroshi OGAWA 6 August ~ 24 August

Structure Investigation 2 Hideo KATAGIRI 1 August ~ 19 August

Natural Condition Survey S.C. AMATYA  (Local resident)

Environmental Social Consideration Kenji IGARASHI 16 July ~ 29 July

Construction Plan / Procurement 
Condition / Cost estimation 

Jie ZHANG 23 July ~ 19 August

The Second Field Survey 

Position Name 
Field Survey Period 

（Date of Arrival Departure）
Team Leader / Slope Protection Hiroaki TAUCHI 2 November ~ 24 December

Sub Team Leader / Analysis and 
Design of Geotechnical Structure 

Hiroshi FUJISAWA 3 November ~ 16 November

Analysis and Design of Slope 
Protection 

Tomoyuki NISHIKAWA 1 November ~ 19 December

Natural Condition Survey S.C. AMATYA  (Local resident)

Environmental Social Consideration Kenji IGARASHI 26 November ~ 24 December

Construction Plan / Procurement 
Condition / Cost Estimation 

Jie ZHANG 20 November ~ 23 December

Explanation of the Project Summary 

Position Name 
Field Survey Period 

（Date of Arrival Departure）
Project Leader (The Third Field 
Survey) 

Yoshiyuki MIHOKI 12 April ~ 23 April

Cooperation Planning Tatsuhito KONDO 12 April ~ 23 April

Team Leader / Slope Protection Hiroaki TAUCHI 12 April ~ 23 April 
Sub Team Leader / Analysis and 
Design of Geotechnical Structure 

Hiroshi FUJISAWA 12 April ~ 23 April 
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3. List of Parties Concerned in the Recipient Country 
Counterparts Organization 

Department of Roads: DoR  
Mr. Sigel GopalPrasad Director General 

Mr. Sanjaya Kumar Shresta Deputy Director General 

Mr. Ajay Kumar Mull Senior Divisional Engineer 

Mr. Rakesh Maharjan Project Manager, BSBR 

Mrs. Shila Shrestha Engineer, BSBR 

Mr. Shiva Raj Adhikari GESU (DoR) 
 
Japanese Concerned Organization 

Embassy of Japan, Nepal  
Mr. Makoto Oyama First Secretary 
Mr. Yoshimi Sandou Second Secretary 
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PROJECT COST ESTIMATION 
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2-4-2 Activities 
      See Attachment 3. 
 
2-4-3 Report on RD 
      See Attachment 11. 
 
2-5 Project Cost 
2-5-1 Cost borne by the Grant (Confidential until the Bidding) 
 
This is closed due to the confidenciality. 
 
2-5-2 Cost borne by the Recipient 
 
This is closed due to the confidenciality. 
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Appendix 5 Other relevant Data 
 

5.1 Results of natural condition survey 

5.2 Documents of environmental and social considerations 

5.2.1 International convention, agreement, treaty and protocol in environment field 

5.2.2 Terms of reference for IEE 

5.2.3 Documents of stakeholder meeting 

5.2.4 Environmental and social monitoring form 

5.2.5 Environmental checklist 

5.3 2D seismic response analysis 



Total Depth, m :

CHAINAGE: 17+400, Section 2

N-Value SPT **
CPT

Concrete 

- 1 ** SPT 9 7 13 20

- 2 ** SPT 15 20 17 37

- 3 ** SPT 23 50/6 >50

- 4 ** SPT 23 50/6 >50

- 5 ** SPT 29 31 40 >50

- 6 ** SPT 25 50/4 >50

- 7 ** SPT 33 30 31 >50

- 8 ** SPT 22 50/6 >50

- 9 ** SPT 32 50/6 >50

- 10 ** SPT 14 22 50/6 >50

- 11 ** SPT 22 50/4 >50

- 12 ** SPT 15 50/9 >50

- 13 ** SPT 22 50/5 >50

- 14 ** SPT 21 50/5 >50

- 15 ** SPT 21 20 24 >50

- 16 ** SPT 22 50/4 >50

- 17 ** SPT 50/3 >50

- 18 ** SPT 50/5 >50

- 19 ** SPT 50/3 >50

- 20 ** SPT 50/7 >50

End Depth 20 m

BOREHOLE NO. BV-1
20

PROJECT : Preparatory Survey for Sindhuli Road Earthquake Rehabilitation Project
LOCATION : Sindhuli

Soil Description

No. of blows

Types of Soil N Value

GL- 0.5-3.0m:
Hightly weathered sandy mica schist

GL- 3.0-10.0m:
Hightly to moderately weathered sandy
mica schist

GL- 10.0-20.0m:
Moderately to slightly weathered sandy
mica schist

Granular Soil Compactness
0 to 4 4 to 10 10 to 30 30 to 50

0 to 2 2 to 4 4 to 8 8 to 16

> 50

Very Loose Loose Med. Dense Dense Very Dense

Cohesive Soil 
16 to 32 > 32

Very Soft Soft Med. Soft Stiff Very Stiff Hard
Consistency



Total Depth, m :

CHAINAGE: 11+620, Section 3

N-Value SPT **
CPT

Reddish hard top soil with gravels
- 1 ** SPT 30 50/6 >50

- 2 CPT 18 36 50/4 >50

- 3 CPT 50/5 >50

- 4 CPT 15 50/6 >50

- 5 CPT 50/4 >50

- 6 CPT 50/6 >50

- 7 CPT 35 50/8 >50

- 8 CPT 50/4 50/3 >50

- 9 CPT 50/6 >50

- 10 CPT 50/4 >50

End Depth 10 m

BOREHOLE NO. BV-2
10

PROJECT : Preparatory Survey for Sindhuli Road Earthquake Rehabilitation Project
LOCATION : Sindhuli

Soil Description

No. of blows

Types of Soil N Value

GL- 5.0-10.0m:
Moderately weathered phylite (Green
Schist)
Shape of core sample is breccia to short
columnar rod shape

GL- 1.0-2.5m:
Greyish very dense sand with boulders

GL- 2.5-5.0m:
Highly weathered phylite

Granular Soil Compactness
0 to 4 4 to 10 10 to 30 30 to 50 > 50

Very Loose Loose Med. Dense Dense Very Dense

Cohesive Soil Consistency
0 to 2 2 to 4 4 to 8 8 to 16 16 to 32 > 32

Very Soft Soft Med. Soft Stiff Very Stiff Hard







International Convention, Agreement, Treaty and Protocol in Environment Field 

International Convention, Agreement, Treaty and Protocol Joining year of Nepal

Plant Protection Convention 1951 2006 (Adherence) 

Plant Protection Agreement for Asia and Pacific Region 1956 1965 (Adherence) 
Convention on the High Seas 1958 1962 (Ratification) 
Treaty Banning Nuclear Weapon tests in the Atmosphere, in Outer Space and Under Water 
1963

1964 (Ratification) 

Treaty of Principals Governing the Activities of States in the Exploration and Use of Outer 
Space including the Moon and Other Celestial Bodies 1969

1967 (Ratification) 

Treaty on the Prohibition of the Emplacement of Nuclear Weapons and Other Weapons of 
Mass Destruction on the Sea Bed and the Ocean Floor and in the Subsoil Thereof, 1971

1971 (Ratification) 

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

1988 (Entry into Force) 

Convention Concerning the Protection of the world Cultural and Natural Heritage 1972 1978 (Acceptance) 
Convention on the International Trade in Endangered Species of Wild Fauna and Flora 
(CITES) 1973 

1975 (Entry into Force) 

United Nations Convention on the Law of the Sea 1982 1998 (Ratification) 
International Tropical Timber Agreement 1983 1990 (Accession) 
Vienna Convention for the Protection of the Ozone Layer 1985 1994 (Accession)
Montreal Protocol on Substances that Deplete the Ozone Layer 1987 1994 (Accession)
Agreement on the Network of Aquaculture Centres in Asia and the Pacific 1988 1990 (Ratification)
Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and 
Their Disposal 1989 

1996 (Accession)  

London Amendment to the Montreal Protocol on Substances that Deplete the Ozone Layer 
1990

1994 (Accession) 

Convention on Biological Diversity 1992 1993 (Ratification)
United Nations Framework Convention on Climate Change 1992 1994 (Ratiocination)
United Nations Convention to Combat Desertification in those Countries Experiencing 
Serious Drought and/or Desertification, Particularly in Africa 1994

1996 (Ratification) 

Kyoto Protocol to the United Nations Framework Convention on Climate Change 1997 2005 (Accession)
Stockholm Conventions on Persistent Organic Pollutants 2004 2006 (Ratification)
Rotterdam Convention on the Prior Informed Consent Procedures for Certain Hazardous 
Chemicals and Pesticides in International Trade 2004

2008 (Entry into Force) 

ILO Convention on Indigenous and Tribal Peoples' Rights 1989 2007 (Rustication)
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1. NAME AND ADDRESS OF THE PROPONENT

The Department of Roads (DoR) is the implementation agency of the Project and the proponent of 

the Initial Environmental Examination (IEE) study for the Project for the Sindhuli Road 

Earthquake Rehabilitation. The Ministry of Physical Infrastructure and Transport (MoPIT) is the 

concerned authority for the approval of IEE study report.

Address of the Proponent

The Department of Roads, 

Telephone No: +977-1-4481604

Fax No: +977-1-4462008

2. INTRODUCTION

2.1 General Introduction

The Government of Japan (GoJ) has provided a Grant Aid non-reimbursable fund to  

Government of Nepal (GoN) to procure the facilities, equipment and engineering services for the 

economic and social development of GoN. The Japan International Cooperation Agency (JICA) 

is the executing agency of the Grant Aid for the Sindhuli Road Earthquake Rehabilitation Project.

The objectives of the Project are as follows.

Permanent rehabilitation of four Sections of Banepa Sindhuli Bardibas Road (hereinafter 

the Sindhuli Road ) of Sta. 15+520 (Section III), Sta. 11+620 (Section III), Sta. 

33+695 (Section II) and Sta. 33+440 (Section II) where were heavily damaged road sections

by the major Earthquake on April 25, 2015 and a major aftershock on May 12, 2015 in Nepal,

Construction of countermeasures of landslide at Sta. 17+400 (Section II) on the Sindhuli 

Road, and

Enhance linking of northern remote areas of Sindhuli District with East-West Highway and 

Arniko Highway through Sindhuli Road.

Ministry of Physical Infrastructures and Transport (MoPIT) under Government of Nepal (GoN) is 

the responsible organization for executing the Project and DoR is the implementation agency. The 

Preparatory Survey for the Project is being undertaken at present by JICA to provide a set of basic 

documents necessary for the appraisal of the Project. After the Project is approved by the Cabinet

of Japan, the Exchange of Notes (E/N) will be signed between the GoJ and the GoN to make a 

pledge for assistance, which is followed by the conclusion of the Grant Agreement (G/A) between 

JICA and the GoN. The G/A will define the necessary articles for implementing the Project,

including procurement and payment conditions, role and responsibility of the GoN etc.

During implementation of the Grant Aid Project, the GoN is required to undertake necessary

measures for environmental and social considerations. Further, according to JICA Guidelines for 



Environmental and Social Considerations, ESC (April, 2010), an IEE level study is required for 

the smooth implementation of the Project. 

This Terms of Reference (ToR) is prepared to conduct an IEE study for the implementation of the 

Project.

2.2 Background of the Project

The Sindhuli Road, which is classified as the National Highway No.6, is one of the most 

important strategic roads to link Kathmandu Valley with the Eastern Terai. 

The Sindhuli Road had been constructed section by section approach (Table 1) since November 

1996 through Japanese Grant Aid and completed in March 2015.

Table 1 Banepa Sindhuli Bardibas Road (Sindhuli Road)
Section Name of Road Length (Km) Status Remarks

I Bardibas Sindhuli Bazaar 37 Completed No EA1)

II Sindhuli Bazaar Khurkot 39 Completed EIA2)

III Khurkot Nepalthok 32 Under construction EIA2)

IV Nepalthok - Dhulikhel 50 Completed No EA1)

Total 158 - -
Notes: 1) No environmental assessment, either EIA or IEE was legally required at the period of the project 

implementation, 2) EIA = Environmental Impact Assessment for the road project was competed and 
approved.

Though the construction was completed successfully in March 2015, the Sindhuli Road was 

damaged in more than 24 places by the major Earthquake of April 25, 2015 and its major 

aftershock of May 12, 2015 in Nepal. These damages caused by earthquake were restored 

JICA 

Technical Cooperation Program and the Road became passable soon. 

However, this urgent recovery work was done as the temporary work aiming at an opening of the 

traffic but not total recovery of the Sindhuli Road. In the event of similar earthquake that may 

occur in the future, the traffic on the Sindhuli Road may be stopped for a long term unless an 

appropriate permanent measure for resisting the earthquake is taken timely. 

In order to maintain the sustainability of the Sindhuli Road, the early enforcement of the 

permanent countermeasures against an earthquake is indispensable. If without proper 

countermeasure, those damages will induce more severe problems. 

For this reason, the Government of Nepal (GON) has requested officially to the Government of 

Japan (GOJ) for the Project of Sindhuli Road Earthquake Rehabilitation.

2.3 Description of the Project

The Project incorporates permanent rehabilitation of four Stations comprising of Sta. 15+520

(Section III) , Sta. 11+620 (Section III), Sta. 33+695 (Section II) and Sta. 33+440 (Section II) as

well as the construction of countermeasures for the landslides at Sta. 17+400 (Section II) on the 



Sindhuli Road as shown below (See Figure 1 and Figure 2).

The project locations (Stations) and outline of damages are summarized in Table 2 (5 prominent 

sites out of 24 sites identified).

Figure 1 Project Area Map



Figure 2 Project Station Map
Table 2 Outline of the Project Location (station) and Damage

SN. Sec.
Road Station (Sta.)

Structure Alignment
Outline of Damage

Center Deformed Surface Structure/Slope
9 II 33+440 33+430 -

33+460
(L= 
30.0m)

Valley side 
gabion wall
H=6.5m 
V/H1:0.1

Outer curve Settlement of 
road surface, 
wide opening 
crack

Deformation of gabion 
wall

10 II 33+695 33+680 -
33+710
(L=30.0m)

Valley side 
gabion wall
H=7.0m 
V/H1:0.1

Outer curve Wide opening 
crack 
appeared at 
road cantor

Slightly heavy 
deformation of gabion 
wall

14 III 11+620 11+580 -
11+660
(L=80.0m)

Valley side 
gabion wall
H=6.0m 
V/H1:0.1

Outer curve Crack on road 
and settlement

Deformation of gabion 
wall

16 III 15+520 15+500 -
15+560
(L=60.0m)

Valley side 
gabion wall
H=6.0m 
V/H1:0.1

Narrow 
outer curve

Crack on road 
and settlement

Deformation of gabion 
and erosion at the front of 
base

24 II 17+400 17+360 -
17+450
(L=90.0m)

Valley side 
Stone 
pitching

Narrow 
curve

Pot hole 
appeared in 
2017/8

Progress of Slope failure 
and erosion

The objective of the Project is to implement the permanent countermeasures for the 

above-mentioned damaged sites in order to keep sustainable traffic function of the road. The 

proposed countermeasures of the Project are summarized and shown below in Table 3 Figure 

3 7 respectively.

Table 3 Outline of the Countermeasures Proposed for the Project
SN. Sec. Sta. Actions by DoR Countermeasures

by Project
Remarks

9 II 33+440 Damaged area of the road has 
been protected by alternative 
traffic pass

Anchoring method Traffic control, Permanent 
countermeasure by Japan 
grand aid

10 II 33+695 Damaged area of the road has 
been protected by alternative 
traffic pass

Anchoring method Traffic control, Permanent 
countermeasure by Japan 
grand aid

14 III 11+620 Buttress wall has been 
constructed by DOR

Anchoring method Permanent countermeasure 
by Japan grand aid

16 III 15+520 Widening of the road to mountain 
side and overlay will be done by 
DOR

Anchoring method Permanent countermeasure 
by Japan grand aid

24 II 17+400 In 2013, temporary slope 
protection by masonry had done 
by DOR

Concrete flame 
with ground anchor 
work

Permanent countermeasure 
by Japan grand aid



Figure 3 General Plan and Cross Section of the Proposed Countermeasures (Sta. 33+440)

Figure 4 General Plan and Cross Section of the Proposed Countermeasures (Sta. 33+695)

Figure 5 General Plan and Cross Section of the Proposed Countermeasures (Sta. 11+620)



Figure 6 General Plan and Cross Section of the Proposed Countermeasures (Sta. 15+520)

Figure 7 General Plan and Cross Section of the Proposed Countermeasures (Sta. 17+400)

2.4 Objectives

The objectives of the proposed IEE study include:

- To identify the major issues that may arise due to the project implementation on physical,

socio-economic and cultural environment of the project area,

- To provide information on the general environmental setting of the Project area as baseline 

data,

- To recommend practical and site specific environmental mitigation and enhancement

measures, prepare and implement environmental monitoring plan for the implementation of 

the Project, and

- To make sure that the IEE is sufficient for the implementation of the Project.

Sta. 15+520, Section 3 Sta. 15+520, Section 3



2.5 Relevancy of the Project

The Project is to implement the proposed permanent countermeasures for the five damaged sites 

in order to secure the permanent operation of the Sindhuli Road, an important national highway

linking Kathmandu Valley with the Eastern Terai. The implementation of the Project will also 

provide short term employment opportunity by engaging the rural poor people around the project

area.

An IEE of the Project is necessary in order to assess the environmental consequences of the 

proposed countermeasure construction activities and suggest appropriate, practical and site

specific mitigation and enhancement measures according to the JICA for Environmental and 

Social Considerations and the Minutes of Discussion (MoD) on the Project. In addition, because 

deforestation of national forest land will be associated with the implementation of the Project, an

IEE study is a legal requirement according to Environmental Protection Act, 1996 (EPA, 1996) 

and Environmental Protection Rules, 1997 (EPR, 1997). Preparation of IEE report by DoR and 

approval of IEE report by MoPIT according to Nepali legal provision is considered sufficient by 

the JICA Guidelines for Environmental and Social Considerations.

3 REVIEW OF RELEVANT LAWS, RULES AND GUIDELINES

GoN has adopted various acts, regulations and guidelines to ensure the integration of development 

and conservation of environment. The IEE study will be guided by the requirements and 

provisions of the following acts, rules and guidelines as applicable.

- Environment Protection Act, 1996 

- Environment Protection Rules, 1997 (amended in 1999 and 2008)

- National Environmental Impact Assessment Guidelines, 1993

- Policy Document Environmental Assessment in the Road Sector of Nepal, 2000 (DoR)

- Environmental Management Guidelines, 1997 (DoR)

- Environmental & Social Management Framework 2007 (DoR)

- Bio-Engineering Information (Rate Analysis Norms) 1999 (GEU/DoR)

- Reference Manual for Environmental and Social Aspects of Integrated Road Development, 

2003 (DoR)

- Interim Guidelines for Enhancing Poverty Reduction Impact of Road Projects (Draft) 2007 

(GUSE/DOR)

- Labour Act, 2048 (18rules, 2049), 1992

- Child Labour Act, 2001

- Forest Act, 1993 

- Forest Rules, 1995

- Soil and Watershed Conservation Act, 1982

- National Parks and Wildlife Conservation Act, 1973



- Solid Waste (Management & Resource Mobilization) Act, 1987

- Public Road Act, 2031 BS

- Public Road Management and Land Acquisition Directives 2002 (DoR)

- The National Transportation Policy, 2001 (DoR)

- Local Self Governance Act, 1999 and Local Self Governance Rules, 2000

- Land Acquisition Act, 1977

- Explosive Material Act, 2018 BS

In addition, some relevant policies and guidelines by international donor agencies shall also be 

reviewed, as listed below:

- JICA Guidelines for Environmental and Social Considerations, 2010 (JICA)

- Environmental Assessment (OP 4.01) (WB)

- Forestry (OP 4.36) (WB)

- Environmental Assessment Guidelines, 2003 (ADB)

4. PROCEDURES TO BE ADOPTED WHILE PRERPAEING THE REPORT 

The IEE approach, methodology and procedure should generally follow the provisions of the EPA, 

1996 and EPR, 1997 (amended in 1999 and 2008). The following approach and methodology will 

be adopted during the IEE report preparation.

4.1 Desk Review

The following steps will be followed during the desk review:

- Collection and review of secondary sources of information from various sources

- Initial interaction and consultation with the local community and district level stakeholders

- Delineation of geographical boundary of the influence area on the topographical map

- Preparation of project specific checklist

4.2 Public Consultation and Information Disclosure

The role of public consultation and participation is to ensure the quality, comprehensiveness,

effectiveness of IEE as well as to ensure that the public view's are adequately taken into

consideration in the decision making process. It is done during the preparation of an IEE. 

In order to ensure the public involvement, the following procedures will be followed during IEE

report preparation:



- Publication of notice - a 15 days public notice will be published in a national level daily

newspaper seeking written opinion from concerned Local Bodies, LB (Rural Municipalities 

and Municipalities in accordance to the recent restructuring of VDCs and Municipalities),

school, health posts and related local organizations. A copy of the public notice will be affixed 

in the above-mentioned organizations and deed of enquiry will be collected.

- Recommendation letter from concerned LB will also be obtained.

- IEE team will also carryout interaction with local communities and related stakeholders (3 

times in 3 locations as per the DoR s Stakeholder Meeting Plan for the Project) and will also 

collect the public concerns and suggestions.

4.3 Field Work

The IEE team will inspect the project areas and its surroundings including probable environmental 

impact locations, such as landslide countermeasure executing areas and their surrounding, access 

roads, quarry sites and so on, and make necessary measurements, and discuss expected 

environmental issues with the local stakeholders. 

The information collection will be made covering physical, biological, socio-economic and 

cultural aspects of the environment.

5. ALTERNATIVE STUDY FOR THE PROJECT

Alternative analysis has been considered as an integral part of IEE study, which involves an

alternative way of achieving the objectives of the Project. The aim of alternative analysis is to

attain a development option, which maximizes the benefits while minimizing the unwanted 

impacts.

The study team will conduct alternative analysis considering the following issues:

- No action option

- Project alternatives

- Alternative design and construction approach

- Alternative schedule and process

- Alternative resources, and

- Any other alternatives

6. REQUIREMENT OF THE IEE STUDY

This includes time schedule, estimated budget and appropriate manpower (experts) for conducting

the IEE study.



6.1 Time Schedule

The IEE report will be completed within fifteen (15) weeks after the approval of ToR. The 

completed IEE report will be necessarily approved by MoPIT by the end of June 2018 for the 

smooth implementation of the Project. An indicative time frame for conducting IEE is given in 

Table 4 below:

Table 4 Proposed Work Schedule for Conducting IEE Study

No. Activity
Week

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1 Desk study and review

2 Field study and investigation

3
Interaction with stakeholders and 
collection of suggestions

4 Analysis and prediction of impacts

5
Development of mitigation and 
preparation of monitoring plan

6 Draft report preparation

7
Publication of 15 days public 
notice

8 Comments on draft report

9
Collection of recommendation 
from local bodies

10
Preparation and submission of 
final report

11 Approval of the final report

6.2 Estimated Budget and Study Team

The IEE study of the Project need expert inputs from the following sectors:

- Team Leader/Environmentalist

The Team Leader will take the overall responsibility of the assignment in accordance with the 

TOR and also for the conduction and coordination of all professional inputs. He/she will be 

responsible for coordination with the Department of Roads. He/ she will prepare a site specific 

Environmental Management Action Plan. The Team Leader should have minimum a Graduate 

degree in Environmental Science/Environmental Engineering/Environmental Management or 

other subjects related to Environmental Study recognized by government of Nepal and 

years of 



specific experience in the field Environmental Assessment.

- Highway Engineer

Highway Engineer will have the overall responsibility for verifying the road elements like 

geometric design, curve improvement, grade improvement, design of side drains, design of 

bio engineering work, traffic count, axle load survey, road safety measures etc. He/She shall 

be responsible for the alternative analysis as mentioned in Environment Protection 

minimum a Graduate degree in Civil Engineering and preferably a Mas

Highway/ Transportation Engineering. He/she should have minimum 4 years of specific 

experience in the field of detailed survey and design/ construction supervision of road works.

- Geologist

Geologist will have the overall responsibility for geotechnical assessment of the alignment 

and the slope stability analysis. He/she will identify the landslide prone areas along the 

alignment and propose the protective measures. He/she will be responsible for providing the 

geotechnical data of the alignment as required by other key staffs. The Geologist should have 

Geology/Geo-technical Engineering. He/she should have minimum 4 years of specific 

experience in road works.

- Social-economist/Gender Issue specialist

The Sociologist will collect the social and economical data of the project area in order to 

identify the socio-economic baseline information. On the basis of these data, he/she will be 

responsible for preparation of issues, identify and predict the respective impacts, propose 

appropriate mitigation measures, and monitoring mechanism etc. The Sociologist should have 

minimum a Graduate degree in Sociology 

He/she should have minimum 4 years of specific experience in road works.

Adequate number of support staffs must be included, such as:

Technical Assistance (Physico-Chemical)

Technical Assistance (Biological)

Technical Assistance (Socio-Economic)

Account/Admin Staff

Computer Operator

Runner/Peon

Note: The above key staff composition and estimated total key staff person-month is 

client's suggestion. Consultants are advised to propose their own staff composition and 

staff input requirements for efficient performance of their job as per the Terms of 

Reference. However, minimum key professional staff to be provided by the consultant 

should not be less than the numbers mentioned above.



Technology Transfer

The client may depute supervising Engineer as per provision in Bill of Quantities to benefit from 

the know-how transfer, for close supervision and monitoring and to work as a liaison personnel 

between Client and the Consultant. Over the period of deputation, field (daily) allowance for this 

supervising Engineer shall be paid fully by the consultant as per rate in the BoQ. 15 % overhead 

charge of the consultant is included in the Billing Rates of the field (daily) allowance for 

supervising Engineers. No other Deduction shall be made from the quoted billing rates of the

Supervising Engineer. The consultant shall follow the standard payment practices.

In case the supervising Engineers are not deputed during execution period, the consultant shall not 

be entitled to claim the amount quoted in BoQ for supervising Engineer. The item related to field 

allowance specified for Supervising Engineer in the BoQ shall not be paid in such case.ist

The IEE study will be done by selected local environmental consultants under the supervision of 

the Geo-Environment & Social Unit (GESU) at the DoR.

The required consultant cost for the IEE study is estimated to be RNs. And the breakdown is 

given in Appendix 1.  

7. ENVIRONMENTAL BASELINE

This will describe environmental setting of the project location and surrounding areas and will

contain information on relevant bio-physical, socio-economic and cultural factors and features. 

The updated, processed and analyzed information and data on each of the relevant bio-physical, 

socio-economic and cultural aspects will be presented in the IEE study. As far as possible, other 

environmental features such as, sensitive areas, population and settlements, forests, geological 

features will be shown in the map.

8. ANALYSIS AND INTERPRETATION

Both secondary and primary information and data collected will be analyzed and interpreted. The 

bio-physical information will be tabulated to the extent possible. The socio-economic, cultural 

and religious information will be crosschecked and analyzed.

9. IDENTIFICATION, PREDICTION AND EVALUATION OF IMPACTS

The identification and prediction of impacts shall be carried out by considering the proposed

project actions/activities in terms of rehabilitation and construction of the Project. The impacts of 

the activities shall be on bio-physical, socio-economic and cultural resources in a defined 

immediate zone of influence (ZoI) (about 5 km from the project site). The impacts shall be 

classified in terms of extent (site specific, local and regional), magnitude (low, medium and high) 

and duration (short term and medium term) as well as reversible, irreversible, severe, moderate 



and significant. The likely impacts shall be assessed covering both adverse and beneficial ones. 

The methodology adopted for impact identification and prediction will be checklists and matrix 

method. The likely impacts of the project implementation are described in the following sections.

9.1 Beneficial Impacts

Beneficial impacts due to the rehabilitation and construction of the project shall be assessed by the 

study team in terms of impacts on physical, biological, socioeconomic and cultural systems of the 

project area. The impacts shall also be assessed in the category of extent, duration and magnitude. 

Based on the identification and prediction of the impacts, the suitable enhance measures to 

maximize the project benefits shall be explored and designed.

9.2 Adverse Impacts

The likely adverse impacts during construction in terms of physical, biological, socioeconomic, 

cultural and religious aspects due to project actions/activity shall be identified, predicted and 

evaluated. Based on the identified impacts, appropriate mitigation measures shall be 

recommended.

The following impact issues will be considered:

(1) Physical environment

The issues and concerns generally related to physical environment typically include, but not 

necessarily limited to:

- Slope instability and soil erosion due to various activities including slope cutting, spoil 

disposal, concentrated flows due to water diversions and inappropriate drain outfalls.

- Quarrying site operation.

- Impacts on water resources (irrigation, drinking water and other water bodies) and drainage 

pattern.

- Degradation of air quality (particularly dust) and increase in vibration/noise and its impact to 

the local people.

- Change in land use including development or expansion of roadside settlements.

- Impact of road safety

(2) Biological environment

The issues and concerns generally related to biological environment typically include, but not 

necessarily limited to:

- Loss or degradation of forests and vegetation. This includes all forest areas including state or 



community or leasehold or religious or private forest.

- Impact on wildlife including birds due to loss or degradation of habitat, increased hunting and 

other form of human pressure.

- Impacts on the local ecology and ecological balance/functions.

(3) Socio-economic and cultural environment

The issues and concerns generally related to socio-economic and cultural environment typically 

include, but not necessarily limited to:

- Loss or degradation of farmland and productivity directly or indirectly (such as due to

occupation of land, disposal of spoils, diversion of water/ drain waters, or disruption of 

hydrology, natural drainage, quarrying, burrow pits etc.).

- Loss or degradation of private properties such as houses, farm sheds, and other structures, 

crops and fodder/ fruit trees.

- Impact on community infrastructure such as irrigation, water supply, schools, health post,

power transmission line and mobile telephone originating equipment. 

- Impacts on cultural, religious and archeological sites.

- Impacts on social structures, employment opportunities, economy, cultural values.

- Impacts on health and sanitation.

- Gender issues.

10. MITIGATION MEASURES

The IEE study will propose site-specific mitigation measures to minimize/mitigate/avoid the 

adverse impacts due to the implementation of the Project. The mitigation measures will be 

selected based upon appropriateness and cost analysis and these will be suggested for 

pre-construction and construction phases of the Project. Mitigation measures will be proposed for 

the impacts on physical, biological, socio-economic and cultural environment.

11. ENVIRONMENTAL MONITORING PLAN

The study will identify the key environmental monitoring indicators with respect to activities,

methods and responsibilities in order to monitor the environmental condition and adoption of

suitable mitigation measures during construction and operation period.

12. IEE REPORT FORMAT

This format will be in line with provision made in the Schedule 5 of EPR, 1997 (amended in 1999 

and 2008) and should be adapted to project specific situation.

The IEE report will contain the following sections:



A. Cover page with name of the proposal and proponent and address

B. Executive Summary that includes:

a. Objective of the Project

b. Impacts on land use

c. Adverse Impacts on environme pressure

d. Loss or degradation of local properties and assets

e. Main mitigation measures

f. Conclusions and recommendations

If the IEE report is prepared in English, executive summary will be given in Nepali also.

C. Table of content

D. List of Abbreviation (acronyms)

E. Introduction

This section should describe the project in simple terms and concisely, without missing 

relevant points but avoiding unnecessary details. The project description should provide 

following information:

a. Background

b. Name of the proponent

c. Description of project

d. Objective of IEE

e. Methodology adopted for IEE study

F. Review of related policy, legislations, standards, guidelines and institutions

During the study relevant policies, legislations and guidelines should be reviewed and their

salient features should be mentioned in this section. Similarly related institutions should be

consulted.

G. Existing Environmental condition

Baseline information on the existing physical, biological as well as socio-economic and 

cultural resources of the proposed sub-projects is described here. Environmental features such 

as sensitive areas, population and settlements, forests should be shown in a map

H. Project Alternative Study

This section summarizes the alternatives by environmental comparison. This may include the 

following sub-headings.

a. Project alternative

b. Alternative design and construction approach

c. Alternative schedule and process

d. Alternate resources

e. Any other alternatives

I. Identification and Assessment of Impacts and Mitigation Measures

This section contains the process, findings and conclusions of analysis and interpretations. The 

criteria for significance assessment should be summarized with the results of assessment. This 



may be presented and discussed in the following:

a. Physical and Chemical Impacts: such as land, air, water, noise, infrastructure impacts 

and other factors

b. Biological Impacts: such as flora, and fauna, population, and natural habitats and

ecosystems

c. Socio-economic-cultural impacts: such as agricultural land, human health, social, cultural

and religious values, implications of physical and biological impacts and other relevant 

socio-cultural-economic impacts.

This section also summarizes the recommended mitigation measures including basis for

selection and cost if possible.

J. Environmental Monitoring Plan

This section summarizes the recommended monitoring parameters/indicators, activities, 

methods and responsibilities.

K. Conclusion and Recommendations

This section should clearly indicate whether IEE report is sufficient or further assessment is 

needed. Likewise, it should also be recommended that what aspects should be covered if 

further environmental assessment is needed.

L. Miscellaneous

Reference materials should be mentioned here if used during IEE report preparation in 

standard format.

M. Annex

a. ToR of IEE

b. Summary of consultations and meetings

c. Deed of inquiry

d. Notices published and pasted

e. Recommendations from the concerned LB (VDCs or DDC)

f. Photographs, Maps, Drawings, Checklists, Questionnaires

g. List of persons and institutions consulted

The Consultant should submit at least 10 (Ten) copies of the draft Report to MoPIT and after 

review and approval shall submit 10 (Ten) copies of Final IEE reports, for each road, to the DOR. 

For the P (I) projects, consultant shall submit the final Report within six month from the date of 

signing.

Electronic Copies:

The Consultant should submit 2 (Two) copies of electronic copies in word format (read and write), 

for each road, in the Compact Disc (CD), which shall include TOR and IEE Reports, annexes and 

photographs.

Presentation of the prepared documents:

The idea behind this presentation is the active participation and feedbacks from the GESU/DOR



officers, the project staffs & Consultants and other stakeholders of the project. Hence, the 

Consultant should organize such presentations on the IEE Report with presence of all the team 

members involved in IEE. The Consultant shall present IEE Report in the specified format and 

defend to the GESU/DOR team prior to the submission to Ministry of Physical Infrastructure and 

Transport (MoPIT). The Consultant shall submit at least 10 (Ten) copies of Reports after 

incorporating comments and suggestions from the GESU/DOR. These Draft Documents shall be 

presented, by the consultant, to expert Review Team of MoPIT with presence of all the team 

members involved in IEE. The consultant shall incorporate comments and suggestion from expert 

Review team and submit final Report. Upon approval of the final report; the Consultant is 

required to submit 10 (Ten) copies each of the approved TOR and IEE Report to the GESU/DOR.
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Environmental and Social monitoring form 
 
1. Construction for Rehabilitation Phase  
The latest results of the below monitoring items shall be submitted to the JICA as part of the Quarterly Progress 
Report throughout the construction phase. 

1.1 Air Pollution 

- Exhaust Gases  

Station Date 

Type of 
Construction 

Vehicles/ 
Equipment

Fleet/Registr
ation 

Number 
Exhaust Gases Discharge Conditions Frequency 

 
(Day, Month, 

Year) 
  

Items Yes No 
If Yes, Measures 
Taken 

Daily 
Black Smoke    
White Smoke   
Bad Odor 
Others (Specify     ) 

Log Book: to be prepared and recorded by contractor(s) which is submitted to GESU at DoR monthly.  
If any problem arises, such vehicles and equipment to be sustained to use or be replaced by appropriate ones as well as necessary instruction and 
education on exhaust gases to drivers and operators. 

- Soil Dust (Dry Season only) 
Station Date Location Dust and dried sandy soil stirred up by construction activities Frequency

 
(Day, Month, 

Year) 
Construction Site including 
access roads 

Items Yes No 
If Yes, Measures 
Taken (such as 
water supplying)

Daily Dusts 
Dried Sandy Soil
Others (Specify   )

Log Book: to be prepared and recorded by contractor(s) which is submitted to GESU at DoR monthly.  

- Interviews with Surrounding Local People  
Station Date Location Opinion and Request Frequency

 
(Day, Month, 

Year) 
Community  

around the Construction Site 

Items Yes No 
If Yes, Measures 
Taken (such as 
water supplying)

Twice/Month Dusts 
Dried Sandy Soil
Bad Odor
Others (Specify    )

Log Book: to be prepared and recorded by contractor(s) which is submitted to GESU at DoR monthly.  

 

1.2 Water Quality 

-  On-site toilets 
Station Date On-site Toilet Number Sewerage water Conditions Frequency

 
(Day, 

Month, 
Year) 

 

Items Yes No 
If Yes, Measures 
Taken 

Daily 

Black(sewage)water 
leakage

  

Bad odor   
Emergency of Flies 
Others 
(Specify        )

  

Log Book: to be prepared and recorded by contractor(s) which is submitted to GESU at DoR monthly.  

-  Interviews with Surrounding Local People 
Station Date Location Conditions of Water Sources used by Interviewee daily  Frequency

 
(Day, Month, 

Year) 
Community  

around the Construction Site 

Items Yes No 
If Yes, Measures 
Taken 

Twice/Month 
Abnormal change of 
turbidity

  

Bad Odor 
Bad Taste 
Others (Specify     )   

Log Book: to be prepared and recorded by contractor(s) which is submitted to GESU at DoR monthly.  
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1.3 Wastes 

- Construction wastes and debris 

Station Waste Composition 
Waste 

Quantity 
(ton/month) 

Transportation, Disposal/Treatment Methods (Specify: ex. 
Registered Service Provider, Officially final disposal site, 

registered treatment facility (or company) 
Frequency 

Transport Disposal Treatment Remarks

Once/ 
Month  

Construction Debris  
Surplus Soil  
Toxic and chemical Waste (if any)  
Other (specify         )  
Excavated and Surplus soil 
management*

 Back  
filling

Vegetation 
Method

Others  
(if any)

Remarks 

* Excavated and Surplus soil utilization is planned to be managed by back-filling and setting up vegetation method on site” 
Log Book: to be prepared and recorded by contractor(s) which is submitted to GESU at DoR monthly.  

-  Interviews with Surrounding Local People 
Station Date Location Condition of Solid Waste Frequency

 
(Day, Month, 

Year) 
Community  

around the Construction Site 

Items Yes No 
If Yes, Measures 
Taken 

Once/Month 
Littering   
Illegal Dumping   
Bad Odor 
Emergency of Flies 
Others (Specify     ) 

Log Book: to be prepared and recorded by contractor(s) which is submitted to GESU at DoR monthly.  

 

1.4 Soil Contamination  

-  Oil and Fuel leakage (spill)  

Station Date 

Type of 
Construction 

Vehicles/Equip
ment

Fleet/ 
Registration 

Number 
Oil/Fuel Leakage Conditions Frequency 

 
(Day, Month, 

Year) 
  

Items Yes No 
If Yes, Measures 
Taken 

Daily 
Engine oil   
Hydric power unit oil 
Fuel 
Others (Specify     ) 

Log Book: to be prepared and recorded by contractor(s) which is submitted to GESU at DoR monthly.  
If any problem arises, such vehicles and equipment to be sustained to use or be replaced by appropriate ones. 

-  Interviews with Surrounding Local People 
Station Date Location Conditions of Oil and Fuel leakage  Frequency

 
(Day, Month, 

Year) 
Community  

around the Construction Site 

Items Yes No 
If Yes, Measures 
Taken 

Twice/Month 
Emergency of Oil film 
on soil and surface water

  

Bad Odor   
Others (Specify     ) 

Log Book: to be prepared and recorded by contractor(s) which is submitted to GESU at DoR monthly.  

 

1.5 Noise and Vibration 

- Noise from Construction Vehicles and Equipment 

Station 
Visual 

Inspection 
Date 

Type of 
Construction 

Vehicles/ 
Equipment

Fleet/ 
Registration 

Number 

Condition of Silencer equipped with construction 
vehicles/Equipment 

Frequency 

 
(Day, 

Month, 
Year) 

  

Items Yes No 
If Yes, Measures 
Taken  

Daily 
Properly Equipped
Damaged
Large noise discharge 
Others (Specify      )

Log Book: to be prepared and recorded by contractor(s) which is submitted to GESU at DoR monthly.  
If any problem arises, such vehicles and equipment to be sustained to use or be replaced by appropriate ones. 
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-  Interviews with Surrounding Local People 
Station Date Location Conditions of Noise and Vibration  Frequency

 
(Day, Month, 

Year) 
Community  

around the Construction Site 

Items Yes No 
If Yes, Measures 
Taken 

Twice/Month 

Nuisance level from 
construction vehicles for 
daily life

  

Nuisance level from 
construction equipment 
for daily life

  

Others (Specify     )   
Log Book: to be prepared and recorded by contractor(s) which is submitted to GESU at DoR monthly.  
 

1.7 Living and Livelihood 

-  Construction Management at Station 17+400 
 Station  Date Construction Management for commercial and school activities Frequency  

Commercial Activities School Commuting Others Daily  

17+400 
(Day, Month, Year)

Please specify Construction Management for commercial and school activities such as construction Vehicle usage time restriction, parking 
managements and others 

-  Interviews with Surrounding Local People 
Station Date Location Conditions of Living and Livelihood  Frequency

 
(Day, Month, 

Year) 
Community  

around the Construction Site 

Items Yes No 
If Yes, Measures 
Taken 

Twice/Year 
Any issues on living and 
livelihood caused by the 
rehabilitation project

  

Others (Specify     ) 
Log Book: to be prepared and recorded by contractor(s) which is submitted to GESU at DoR.  
 

1.8 Social Infrastructure and Services 

- Road Traffic 
Station  

 
Date 

 
Construction Vehicle Management Frequency  
Traffic Control (Specify the details)  

Daily 

One or Both -way 
Traffic Control

Avoidance of Rush 
Hour

Time Restriction Others (Specify) 

 (Day, 
Month, 
Year) 

    

Log Book: to be prepared and recorded by contractor(s) which is submitted to CMWSSB monthly.  

- Commercial Area Road Traffic Control at Station 17+400 

Station 
 

Date 
 

Management Frequency 
Traffic Control (Specify the details) 

Daily 

One or Both -way 
Traffic Control

Avoidance of Rush 
Hour

Time Restriction 
Others (Specify) 

17+400 
(Day, 

Month, 
Year) 

    

- Meeting with surrounding Communities and Public Bus Service Companies at Station 17+400 

Station Date 
Community/
Companies

Meeting 
Venue

Number of 
Participants

Agenda 
Opinions 
Requests

Countermeas
ures 

Frequency 

17+400 
(Day, 

Month, 
Year) 

  Community (    )

   
Before 

construction and 
where necessary 

Officials (   ) 
Others (Specify   ) 
Total (      )

Participant list and meeting minutes shall be attached 

1.9 Gender Issues 

-  Tender Documents and Contacts for the Project 
Station Date Conditions of Tender Documents and Contacts Frequency

 
(Day, Month, 

Year) 
Items Yes No 

If Yes, Measures 
Taken 

At the time of 
Tender 
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Written description of relevant laws and regulations of Nepal 
as well as DoR’s relevant guidelines on Gender issues in 
Tender Documents to be followed by bidders

  documents 
and Contracts 

Confirmation of bidder’s policy on gender issues to be 
written in proposals 

  

Written description of relevant laws and regulations of Nepal 
as well as DoR’s relevant guidelines on Gender issues in 
Contracts

  

Confirmation of contractor’s policy on gender issues to be 
written in Inception Report

  

Others (Specify          ) 
This monitoring is to be done by DoR responsibility and is submitted to JICA 

-  Periodical Inspection 
Station Date Inspection on Gender Issues Frequency

 (Day, Month, 
Year) 

Items Yes No 
If Yes, Measures 
Taken 

Twice/Year 

Inappropriate and incomplete sub-contracts (such as 
discrimination against women, male-female divide on wage 
and labor time) clauses set up by contractors on gender for 
construction labors.

  

Implementation of the Contractor’s policy on Gender issues    
Others (Specify          )   

This monitoring is to be done by DoR responsibility and is submitted to JICA 

 

- Instruction and Education on Gender Issues to Workers and labors 
Station Date Venue Agenda Lecturer Number of Participants Materials paraded Frequency

 
(Day, 

Month, 
Year) 

   Worker/Labor (   )
 Twice/Year Others (Specify   ) 

Total (           )
To be held by Contractor(s). Participant list and educational materials shall be attached 

-  Construction of Toilets for Gender-segregated (Women) labors  
Station Date Location Conditions of Noise and Vibration Frequency

 
(Day, Month, 

Year) 
 

Items Yes No 
If “No”, Measures 
Taken 

Twice/Year 

Setting up women’s toilets   
Appropriate management of 
such toilets (such as 
instruction and sign boards 
of Gender-desegregated 
toilet and cleansing)  

  

Others (Specify     ) 
This monitoring is to be done by DoR responsibility and is submitted to JICA 

1.9 Rights of Child 

-  Tender Documents and Contacts for the Project 
Station Date Conditions of Tender Documents and Contacts Frequency

 
(Day, Month, 

Year) 

Items Yes No 
If Yes, Measures 
Taken 

At the time of 
Tender 

documents 
and Contracts 

Written description of relevant laws and regulations of Nepal 
as well as DoR’s relevant guidelines on Rights of Child 
(Child labor) in Tender Documents to be followed by bidders

  

Confirmation of bidder’s policy on Rights of Child (Child 
labor) issues to be written in proposals 

  

Written description of relevant laws and regulations of Nepal 
as well as DoR’s relevant guidelines on Rights of Child 
(Child labor) in Contracts

  

Confirmation of contractor’s policy on Rights of Child 
(Child labor) to be written in Inception Report

  

Others (Specify          ) 
This monitoring is to be done by DoR responsibility and is submitted to JICA 

-  Periodical Inspection 
Station Date Inspection on Gender Issues Frequency

 
(Day, Month, 

Year) 

Items Yes No 
If Yes, Measures 
Taken 

Twice/Year 
Inappropriate and incomplete sub-contracts (such as child 
labor prohibitions) clauses set up by contractors on Rights of 
Child (Child labor) for construction labors.

  

Implementation of the Contractor’s policy on Gender issues    
Others (Specify          )   

This monitoring is to be done by DoR responsibility and is submitted to JICA 
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1.10 Risks of Infectious diseases such as HIV/AIDS 

- Health and Sanitation Education 
Station Date Venue Agenda Lecturer Number of Participants Materials paraded Frequency

 
(Day, 

Month, 
Year) 

   Community (    )

 Once/year 
Worker/Labor (   ) 
Others (Specify   ) 
Total (           )

Participant list and educational materials shall be attached 

1.11 Working Conditions/Work safety for the Construction 

- Personnel Protective Equipment (PPE) 
Station Date Monitoring Item If any problems, measures taken  Frequency

 
(Day, 
Month, 
Year)  

PPE: such as Helmet, Gloves, Masks, 
shoes, safe belts and etc. 
(specify   ).) 
 

 Daily 

Log Book: to be prepared and recorded by contractor(s) which is submitted to DoR monthly.  

1.12 Accidents 

- Meetings with surrounding Communities for Traffic Safety 
Station Date Venue Agenda Lecturer Number of Participants Materials paraded Frequency

 
(Day, 

Month, 
Year) 

   Community (    )

 
Once/Two 

Month 
Worker/Labor (   ) 

Others (Specify   ) 
Total (           )

Participant list and educational materials shall be attached 

2. Post-Rehabilitation Phase (Operation Phase)  
The latest results of the below monitoring items shall be submitted to JICA on biannual basis for the first three 
years of operation (after the Rehabilitation). 

2.1 Air Pollution 

- Air Quality Test 
Station Date Parameter Value (μg/m3) NAAQS (μg/m3) Frequency

 
(Day, 

Month, 
Year) 

TSP

Twice/Year 
PM10

SO2

NO2

NAAQS: National Ambient Air Quality Standards for Nepal 

- Interviews with Surrounding Local People  
Station Date Location Opinion and Request Frequency

 
(Day, Month, 

Year) 
Community  

around the Construction Site 

Items Yes No 
If Yes, Measures 
Taken (such as 
water supplying)

Twice/Yearly Dusts 
Dried Sandy Soil
Bad Odor
Others (Specify      )

Log Book: to be prepared and recorded by contractor(s) which is submitted to GESU at DoR.  

2.2 Water Quality 

-  Visual Inspection 
Station Date Location Sewerage water Conditions Frequency

 
(Day, 

Month, 
Year) 

The Nearest well and/or surface 
water (pond, stream and river) 

Items Yes No 
If Yes, Measures 
Taken 

Twice/Year 

Abnormal change of 
turbidity

  

Bad odor 
Abnormal change water 
color

  

Others 
(Specify        )

  

Log Book: to be prepared and recorded by contractor(s) which is submitted to GESU at DoR monthly.  
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-  Interviews with Surrounding Local People 
Station Date Location Conditions of Water Sources used by Interviewee daily  Frequency

 
(Day, Month, 

Year) 
Community  

around the Construction Site 

Items Yes No 
If Yes, Measures 
Taken 

Twice/Year 
Abnormal change of 
turbidity

  

Bad Odor 
Bad Taste 
Others (Specify     )   

Log Book: to be prepared and recorded by contractor(s) which is submitted to GESU at DoR monthly.  

 

2.3 Noise and Vibration 

- Noise and Vibration Test 

Station Date Parameter Value  NASQS  
Reference 

international 
standard  

Instrument and, 
measuring 

methods and 
procedure

Frequency 

 
(Day, Month, 

Year) 
Traffic Noise dB (Leq (A))  

Twice/Year 
Traffic Vibration dB -  

NASQS: National Ambient Sound Quality Standard of Nepal 

-  Interviews with Surrounding Local People 
Station Date Location Conditions of Noise and Vibration  Frequency

 
(Day, Month, 

Year) 
Community  

around the Construction Site 

Items Yes No 
If Yes, Measures 
Taken 

Twice/Year 
Nuisance level from 
traffic vehicles for daily 
life

  

Others (Specify     ) 
Log Book: to be prepared and recorded by contractor(s) which is submitted to GESU at DoR.  

 

2.4 Traffic Flow 

- Observation of Traffic Flow 

Station Date 
Number of Vehicles/hour  

If any problems, 
measures taken 

Frequency 

 
(Day, 

Month, 
Year) 

Track/Dump Bus Passenger Car Motor cycle Other 

 Twice/year 
     

 

2.5 Living and Livelihood 

- Observation on Commercial, School Commuting and Bus Services at Station 17+400 

Station 
 

Date 
 

Stations 
Frequency 

Twice/year 
Commercial Activities School Commuting But stop operation Others (Specify) 

17+400 
(Day, 

Month, 
Year) 

    

-  Interviews with Surrounding Local People 
Station Date Location Conditions of Living and Livelihood  Frequency

 
(Day, Month, 

Year) 
Community  

around the Construction Site 

Items Yes No 
If Yes, Measures 
Taken 

Twice/Year 
Any issues on living and 
livelihood caused by the 
rehabilitation project

  

Others (Specify     ) 
Log Book: to be prepared and recorded by contractor(s) which is submitted to GESU at DoR.  
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2D SEISMIC RESPONSE ANALYSIS 

1.1 2D SEISMIC RESPONSE ANALYSIS 

1.1.1 GENERAL 

Two-dimensional seismic response analysis was carried out to confirm the validity of the estimated 
damage mechanism, prioritization, evaluation of countermeasure design and evaluation of design 
load. 

 

1.1.2 ANALYSIS METHOD 

The analyses were executed using the Distinct Element Method (DEM). The software is “UDEC 
Ver.6.0/Itasca Consulting Group”. DEM can simulate the dynamic earth pressure of backfill, dynamic 
behavior of Gabion retaining wall and slope. In addition, UDEC can install countermeasure such as 
ground anchors as cable elements. 

 

1.1.3 ANALYSIS SECTION 

According to the detailed inspection of earthquake-induced damage locations, such as Sta.33+440, 
Section II and Sta.15+520, Section III, the analysis section was selected as typical section with 
Gabion retaining wall which was 1:0.1 inclination and 7 meters in height. Schematic view of the 
analysis section is shown in Figure 1.1.1. 

Backfill

Bearing stratum

Foundation

Gabion retaining wall

7m

45°

1:0.1

2m

1:0.3

3.6m

6.55m

1m

45°

3.0m

2.5m

2.0m

1.5m

 

Figure 1.1.1 Schematic View of the Analysis Section 
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1.1.4 ANALYSIS MODEL AND BOUNDARY CONDITIONS 

According to the analysis section, 2D analysis model was prepared. Figure 1.1.2 shows 2D analysis 
model. 

1m

Backfill

7m
1:0.1

2m

1:0.3

3.6m

6.55m 45°

3.0m

10m

15m

10m

15m

45°

58.5m

38.5m

7m

7m

2.5m

2.0m

1.5m

Origin

Foundation

10m

Gabion retaining wall

Slope (Bearing stratum)

Bed rock

Side:Viscous 
boundary with 

free field

Bottom:Viscous (quiet) boundary

Side:Viscous 
boundary with 

free field

 

Figure 1.1.2 2D Analysis Model 
 
 
To avoid the influence by reflecting wave at the boundary, the bottom of the model was set as viscous 
boundary. Also, the side of the model was set as viscous boundary with free field. 

Input motion was applied to the bottom boundary. 
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1.1.5 MECHANICAL PROPERTIES 

Mechanical properties are shown in Table 1.1.1. Mechanical properties of backfill, Gabion retaining 
wall and slope were estimated using design values, general values and the test results by Gabion 
manufacture. Table 1.1.2 shows setting basis of physical properties. 

Table 1.1.1 Mechanical Properties 

No. Part name 

Unit 
weight 

t 

[kN/m3] 

Elastic modulus 
 

E 
[kN/m2] 

Poisson’s 
ratio 

Cohesion 
 
c 

[kN/m2] 

Internal 
friction angle 

[degree]

1 
Gabion retaining 
wall 

18 7.8×102 0.30 
- 

(Elastic) 
- 

(Elastic)

2 Backfill 20 1.9×104 0.35 0(10) * 35 

3 Foundation 23 2.2×107 0.20 
- 

(Elastic) 
- 

(Elastic)

4 
Slope 
(Bearing stratum)

20 2.12×105 0.30 100 37 

5 Bed rock 20 1.91×106 0.30 
- 

(Elastic) 
- 

(Elastic)
* Cohesion was set to 10 kN/m2 in case the calculation did not converge. 
 

Table 1.1.2 Setting Basis of Mechanical Properties 

No. Part name Setting basis 

1 
Gabion retaining 
wall 

Unit weight Design value 

Elastic modulus The test results by Gabion manufacture 

Shear strength Assuming elastic material 

2 Backfill 

Unit weight Design value 

Elastic modulus 
From design value of shear strength, calculate the N value by 
the empirical formula  = 15+ 15N, then calculate the 
deformation modulus Ep=700N 

Poisson’s ratio General value of soil 

Shear strength Assuming elastic material 

3 Foundation 

Unit weight General value of concrete 

Elastic modulus General value of concrete (Reference: Standard Specification for 
Concrete Structures, Japan Society of Civil Engineers) 

Poisson’s ratio General value of concrete (Reference: Standard Specification for 
Concrete Structures, Japan Society of Civil Engineers) 

Shear strength Assuming elastic material 

4 
Slope 
(Bearing stratum) 

Unit weight Design value 

Elastic modulus 
Based on the results of seismic refraction survey at the Section 
II, S-wave velocity was estimated at 200m/s 

Poisson’s ratio General value of soil 

Shear strength Design value 

5 Bed rock 

Unit weight Same as Slope 

Elastic modulus 
Based on the results of seismic refraction survey at the Section 
II, S-wave velocity was estimated at 600m/s 

Poisson’s ratio General value of soil 

Shear strength Assuming elastic material 
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1.1.6 INPUT MOTION 

It is desirable that input motion for seismic response analysis is adopted the observed wave nearby 
Sindhuli Road and the site topography and geological features similar to the areas where this analysis 
is performed. 

However, Gorkha Earthquake’s seismic wave were recorded at only few stations around the 
Kathmandu valley. Stations are KATNP (Kanti Path, Kathmandu), KTP (Kirtipur Municipality Office), 
TVU (Central Department of Geology, Tribhuvan University, Kirtipur), PTN (Pulchowk Campus, 
Institute of Engineering, Tribhuvan University, Patan), and THM (University Grants Commission 
Office, Sanothimi, Bhaktapur). Among these stations, KTP station is rock site, and the other station 
are soil site. The underground S-wave velocity of the KTP station is observed around 500m/s by 
Hokkaido University. 

Considering the topography and geological features of Sindhuli Road, the recorded wave at KTP was 
used as the input seismic motion. The KTP wave was also adopted in Nepal’s earthquake disaster risk 
assessment project: “Project for Assessment of Earthquake Disaster Risk for the Kathmandu Valley”. 

The input wave at the base of the model needed to be estimated from the wave measured on the 
surface. Deconvolution analysis was performed by that project to estimate the input wave at the bed 
rock, and it was used for this analysis. The estimated input wave is referred to as the “deconvoluted 
wave” in Table 1.1.3. 

Figure 1.1.3 shows the recorded wave and the deconvoluted wave (input motion for this analysis). 

 

 
Source: JICA Project Team “Project for Assessment of Earthquake Disaster Risk for the Kathmandu Valley” 

Figure 1.1.3 Input Motion: Upper: Recorded Wave, Lower: Deconvoluted Wave 
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1.1.7 ANALYSIS CASES 

Analysis cases are shown in Table 1.1.3. Considering the uncertainly of physical properties and input 
seismic motion, the analysis cases were executed with parameters as magnitude of earthquake motion, 
Elastic modulus of gabion retaining wall, shear strengths of backfilled soil.  

 

Table 1.1.3 Analysis Cases 

Analysis 
case 

Elastic modulus of Gabion 
retaining wall 

Input seismic motion Note 

Case1 

780 kN/m2 

Deconvoluted KTP wave － 

Case2 Deconvoluted KTP wave × 1.5 － 

Case3 Deconvoluted KTP wave × 2.0 － 

Case4 

2.2×107 kN/m2 
Correspond to concrete 

Deconvoluted KTP wave 
Shear strengths of backfill 
c=0 kN/m2 

=35° 
Case5 Deconvoluted KTP wave × 1.5 

Case6 Deconvoluted KTP wave × 2.0 

 

 

 

 

5.3 2D Seisimic Response analysis

A5-67



 

1.1.8 ANALYSIS RESULTS 

According to the analysis results, estimated displacements volume of Gabion retaining wall and 
backfill varies depending on the analysis cases. 

The results of each case are shown in Figure 1.1.4 to Figure 1.1.15. 

 

Case Case 1 (Gabion retaining wall E= 780 kN/m2, Deconvoluted KTP wave)

X displacement 
contours 

 

Y displacement 
contours 

Figure 1.1.4 Analysis Result – Case 1: 
Deformation Diagram After Earthquake and Displacement Contours 

Horizontal: Relative displacement between top of the gabion 
wall and foundation is approximately 13cm. 

Vertical: Approximately 10cm to 12cm of subsidence. 

Unit:m 

Unit:m 
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Figure 1.1.5 Analysis Result – Case 1: Time Series of Input Motion, Velocity, and X-Displacement 
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As a typical case, the results of Case 2 are shown in Figure 1.1.6 and Figure 1.1.7. In the case 2, the 
tendencies of displacements of the gabion retaining wall and settlement of the backfilled soil are 
relatively similar to the damage state of the site such as Sta.33+440, Section II and Sta.15+520, 
Section III. At around 13 seconds when the input acceleration represents the maximum value, the 
displacement in the valley direction became the maximum. The displacements of the upper part of 
Gabion was irrecoverable and the gabion blocks remained nearly vertical after the earthquake. 

Case Case 2 (Gabion retaining wall E= 780 kN/m2, Deconvoluted KTP wave × 1.5)

X displacement 
contours 

 

Y displacement 
contours 

Figure 1.1.6 Analysis Result – Case 2: 
Deformation Diagram After Earthquake and Displacement Contours 

Before 
earthquake 

1:0.1 

Horizontal: Relative displacement between top of the gabion 
wall and foundation is approximately 48cm. 

Vertical: Approximately 15cm to 20cm of subsidence. 

Before 
earthquake 

1:0.1 

Unit:m 

Unit:m 
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Figure 1.1.7 Analysis Result – Case 2: Time Series of Input Motion, Velocity, and X-Displacement 

Relative disp. =48cm 
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Case Case 3 (Gabion retaining wall E= 780 kN/m2, Deconvoluted KTP wave × 2.0)

X displacement 
contours 

 

Y displacement 
contours 

* Case 3 did not converge. The diagram is described at thirty-five second. 

Figure 1.1.8 Analysis Result – Case 3: 
Deformation Diagram After Earthquake and Displacement Contours 

Unit:m 

Unit:m 
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Figure 1.1.9 Analysis Result – Case 3: Time Series of Input Motion, Velocity, and X-Displacement 

Relative disp. =205cm* 

* Case 3 did not converge. The displacement is described until thirty-five second. 
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Case Case 4 (Gabion retaining wall E= 2.2×107 kN/m2(Correspond to concrete),  
Deconvoluted KTP wave)

X displacement 
contours 

 

Y displacement 
contours 

Figure 1.1.10 Analysis Result – Case 4: 
Deformation Diagram After Earthquake and Displacement Contours 

Unit:m 

Unit:m 
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Figure 1.1.11 Analysis Result – Case 4: Time Series of Input Motion, Velocity, and X-Displacement 
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Case Case 5 (Gabion retaining wall E= 2.2×107 kN/m2(Correspond to concrete),  
Deconvoluted KTP wave × 1.5)

X displacement 
contours 

 

Y displacement 
contours 

Figure 1.1.12 Analysis Result – Case 5: 
Deformation Diagram After Earthquake and Displacement Contours 

Unit:m 

Unit:m 
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Figure 1.1.13 Analysis Result – Case 5: Time Series of Input Motion, Velocity, and X-Displacement 
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Case Case 6 (Gabion retaining wall E= 2.2×107 kN/m2(Correspond to concrete),  
Deconvoluted KTP wave × 2.0)

X displacement 
contours 

 

Y displacement 
contours 

Figure 1.1.14 Analysis Result – Case 6: 
Deformation Diagram After Earthquake and Displacement Contours 

Unit:m 

Unit:m 
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Figure 1.1.15 Analysis Result – Case 6: Time Series of Input Motion, Velocity, and X-Displacement 
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Estimated relative displacement between top of the gabion and Foundation are tabulated in Table 
1.1.4. 

 

Table 1.1.4 Relative Displacement Between Top of the Gabion and Foundation 

Analysis 
case 

Elastic modulus of Gabion 
retaining wall 

Input seismic motion 
Relative displacement 

between top of the gabion 
and Foundation

Case 1 

780 kN/m2 

Deconvoluted KTP wave 13 cm 

Case 2 Deconvoluted KTP wave × 1.5 48 cm 

Case 3 Deconvoluted KTP wave × 2.0 205 cm* 

Case 4 

2.2×107 kN/m2 
Correspond to concrete 

Deconvoluted KTP wave 0 cm 

Case 5 Deconvoluted KTP wave × 1.5 0 cm 

Case 6 Deconvoluted KTP wave × 2.0 -1 cm 

* Case 3 did not converge. The value is described the relative displacement at thirty-five second. 

 

The analysis results are summarized as below; 

 According to the results of case series of Case 1 to 3, in case that the magnification of input seismic 
motion is 1.5 times of deconvoluted KTP wave, relative displacement between top of gabion wall 
and foundation was around 50cm. The gabion wall stood almost straight. 

 In case that the deformation modulus of gabion was set to corresponding concrete value (Case 4 to 
6), relative displacement between top of gabion and Foundation was almost zero. It indicates that 
the permanent displacement might have been caused by flexibility of gabion retaining wall. 
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1.1.9 DISCUSSION 

According to the analysis results, in case that the magnification of input seismic motion is 1.5 times 
(maximum acceleration 211gal) of deconvoluted KTP wave, the gabion wall deformed almost straight, 
and the settlement of the backfilled soil were relatively similar to the damage state of the site. 

USGS has released the estimated maximum acceleration contour of the Gorkha Earthquake by 
shakemap. Figure 1.1.6 shows a plot of this contour and 24 points to consider on Google Earth. 

 
Source: JICA Survey Team based on https://earthquake.usgs.gov/earthquakes/eventpage/us20002926#shakemap 

Figure 1.1.16 Estimated Maximum Acceleration Contour of the Gorkha Earthquake by USGS and Point 
of Consideration 

 
 
According to this figure, it is estimated that the estimated maximum acceleration at the target location 
during the Gorkha Earthquake was around 200 gal to 300 gal, and it was consistent with analysis 
results. 

In Sindhuli Road, the seismic coefficient is designed according to the standard (IS: 1893-1984) of 
India, with horizontal design seismic intensity kh = 0.1 (100 gal). According to these results, in the 
Gorkha Earthquake, it is estimated that the earthquake motion of about 200 gal exceeding the design 
seismic intensity has arrived. It seems that the Gabion retaining wall was partially deformed due to 
this earthquake motion. 

20% of g≒200gal 

30% of g≒300gal 

Sta.17+400 Sec II 

Sta.33+695 Sec II 

Sta.33+440 Sec II 

Sta.15+520 Sec III 

Sta.11+620 Sec III 
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1.2 VALIDATION OF GROUND ANCHORS BY 2D SEISMIC RESPONSE 
ANALYSIS 

1.2.1 GENERAL 

Two-dimensional seismic response analysis by the model installed the ground anchors was carried out 
to confirm the effectiveness of countermeasure. It was estimated that the input motion was same scale 
as Case 2 (1.5 times (maximum acceleration 211gal) of deconvoluted KTP wave). 

As a result of the analysis, it was confirmed that the relative displacement between top of gabion wall 
and foundation was restrained within 10cm in case of installing the ground anchors. 

 

1.2.2 ANALYSIS CASES 

Analysis cases are shown in Table 1.2.1. According to the results of “1.1 2D SEISMIC RESPONSE 
ANALYSIS”, in the Gorkha Earthquake at around Sindhuli Road, it was estimated that the earthquake 
motion was same scale as Case 2 (1.5 times (maximum acceleration 211gal) of deconvoluted KTP 
wave). Therefore, initial state of the analysis was set to the final state of the Case 2. Case 2-A1 is the 
case without ground anchors. Case 2-A2 is the case installing ground anchors. Input motion was 1.5 
times of deconvoluted KTP wave again, the same as Case 2. 

 

Table 1.2.1 Analysis Cases for Validation of Ground Anchors 

Analysis 
case 

Deformation modulus of 
Gabion retaining wall 

Input seismic motion (Secondary) Ground anchors 

Case 2-A1 
780 kN/m2 Deconvoluted KTP wave × 1.5 

None 

Case 2-A2 SFL-1, @2.0m, 2steps 
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1.2.3 MECHANICAL PROPERTIES OF GROUND ANCHORS 

Mechanical properties of ground anchors are shown in Table 1.2.1. Bearing plates were modeled as 
beam elements. Initial load of anchor was set to the 50% of allowable design load (0.6Tus). 

 

Table 1.2.2 Mechanical Properties of Ground Anchors 

Area of 
tendon unit 

Young’s 
modulus 

Unit weight 
of tendon 

unit 

Ultimate 
Strength 

Tus 

Yield 
Strength 

Tys 

Allowable Design Load

Ordinary 

0.6Tus 

Earthquake 

0.9Tys

138.7 mm2 200 kN/mm2 1.101 kg/m 261 kN 222 kN 156.6 kN 199.8 kN 

Steps 
Horizontal 

interval

2 2.0 m 

 
 
Arrangement of the ground anchors is shown in Figure 1.2.1. 

 

unit:m 

Figure 1.2.1 Schematic View of Arrangement of the Ground Anchors 
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1.2.4 ANALYSIS RESULTS 

The results of Case 2-A1 are shown in Figure 1.2.2 and Figure 1.2.3. The gabion retaining wall kept 
the form of an upstanding wall after the first earthquake, at the final state of Case 2. In case the 
ground anchors were not installed, the gabion inclined further in the valley direction after second 
earthquake. Relative displacement between top of gabion wall and foundation was increased 48cm to 
94cm, deformation of gabion wall became overhang. It is estimated that the gabion wall is unstable. 

Case Case 2-A1 (no ground anchors) 

X displacement 
contours 

 

Y displacement 
contours 

Figure 1.2.2 Analysis Result – Case 2-A1: 
Deformation Diagram After Earthquake and Displacement Contours 

Horizontal: Relative displacement between top of gabion wall 
and foundation was increased 48cm to 94cm 
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Figure 1.2.3 Analysis Result – Case 2 A-1: Time Series of Input Motion, Velocity, and X-Displacement 
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The results of Case 2-A2 are shown in Figure 1.2.4 and Figure 1.2.5. In case the ground anchors were 
installed, an increase of relative displacement between top of gabion wall and foundation was 
restrained around 8cm (increased 48cm to 56cm). Axial force of anchor fluctuated correspond to the 
input earthquake, but it never exceeded the allowable design load. 

Case Case 2-A2 (Installing ground anchors) 

X displacement 
contours 

 

 

Y displacement 
contours 

 

 

Figure 1.2.4 Analysis Result – Case 2-A2: 
Deformation Diagram After Earthquake and Displacement Contours 

Bearing plates 

Ground anchors 

Ground anchors

Bearing plates 

Horizontal: An increase of relative displacement between top 
of gabion wall and foundation was restrained around 8cm 
(increased 48cm to 56cm) 
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Figure 1.2.5 Analysis Result – Case 2 A-2: 
Time Series of Input Motion, Velocity, X-Displacement, and Axial Force of Anchors 

(-) tension 

(-) tension 
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1.2.5 CONCLUSIONS 

As a result of the analysis, in case the ground anchors were not installed, it was estimated that the 
gabion wall will be unstable when the earthquake which magnitude is same to Gorkha Earthquake 
will occur again. Also, it was confirmed that the relative displacement between top of gabion wall and 
foundation was restrained within 10cm in case of installing the ground anchors. 

 

Table 1.2.3 Relative Displacement Between Top of the Gabion and Foundation 

Analysis 
case 

Input seismic motion 
(Secondary) 

Ground anchors 

Relative displacement 
between top of the 

gabion and 
Foundation, before 
second earthquake

Relative displacement 
between top of the 

gabion and 
Foundation, after 

second earthquake

Case 2-A1 
Deconvoluted KTP 

wave × 1.5 

None 48 cm 94 cm 

Case 2-A2 SFL-1, @2.0m, 2steps 48 cm 56 cm 
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