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Preface 
 
Japan International Cooperation Agency (JICA) decided to conduct the preparatory 

survey and entrust the survey to a joint venture consist of ADAMIS Ltd., Aviation Systems 
Consultants Co., Ltd. and Oriental Consultants Global Co., Ltd.. 

 
The survey team held a series of discussions with the officials concerned of the 

Government of Nepal, and conducted field investigations.  As a result of further studies in Japan, 
the present report was finalized. 

 
I hope that this report will contribute to the promotion of the project and to the 

enhancement of friendly relations between our two countries. 
 
Finally, I wish to express my sincere appreciation to the officials concerned of the 

Government of Nepal for their close cooperation extended to the survey team. 
 

May, 2016 
 
Akira Nakamura 
Director General 
Infrastructure and Peacebuilding Department 
Japan International Cooperation Agency 
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Summary 
 
1．General Information of Nepal 
 
Federal Democratic Republic of Nepal (hereinafter referred to as “Nepal”) is a landlocked country of 
about 147,000km2, surrounded by India on the east, south and west and Tibet Autonomous Region of 
China on the north, and has a population of more than 26 million.  Development of land transport 
network is difficult due to the rugged mountains and numbers of rivers flow from these mountains, 
and air transport plays important roles in transportation of goods, stability of the nation and foreign 
currency earnings through tourism development.  Nominal Gross Domestic Products (GDP) in Fiscal 
Year 2014/2015 was US$ 21.35 billion, and GDP per capita was US$ 762.  The GDP growth rate 
was 3.4%, i.e. at a low level among the Southwest Asian countries, and Nepal is categorized as the 
Least Developed Country.   
 
2．Background, History and Summary of the Project 
 
Tribhuvan International Airport (TIA), the sole international airport of the nation, does not have 
precision approach procedures using an Instrument Landing System, (ILS) which is quite common for 
the international airports, due to the high mountains around the airport.  Among the 30 domestic 
airports, only four airports are equipped with VHF Omnidirectional Range/Distance Measuring 
Equipment (VOR/DME), and three airports are equipped with Non- Directional Beacon (NDB).  
Other 23 airports have no radio navigational equipment, and aircraft are operated under the Visual 
Flight Rules (VFR).  Therefore, operations are hindered under bad weather conditions.   
 
Aeronautical lighting systems are installed at 12 airports including TIA, but six of these airports have 
Precision Approach Path Indicators (PAPI) only and another airport has PAPI and Visual Alignment 
Guidance System (VAGS) only.  Since visual recognition of the runway is one of the prerequisites 
for aircraft operations at the airports in mountainous areas, needs of lighting system, which facilitates 
recognition of the runway in case of sudden weather change, are very high.   
 
Under such circumstances, the Government of Nepal requested procuring and installing ILS at TIA, 
VOR/DME at Chandragadhi, Tumlingtar, Janakpur and Dhangadhi Airports, Runway Lighting 
System and Solar Power Supply System at Lukla, Jomsom, Jumla, Rara and Simikot Airports, Radar 
Controller Training Simulator, Radar Maintenance Training Equipment and ILS Maintenance Training 
Equipment at Civil Aviation Academy at Sanothimi, VHF Remote Control Air to Ground 
Communication System at 3 locations and Flight Procedure Design System at CAAN Head Office.   
 
3. Outline of the Study and Contents of the Project 
 
In response to a request from the Government of Nepal, Japan International Cooperation Agency 
(JICA) dispatched a Preparatory Survey Team (hereinafter referred to as “JICA Survey Team”) from 
04 April to 08 May and from 27 September to 10 October 2015.  The JICA Survey Team held a 
series of discussions with CAAN, confirmed contents of the request, conducted site surveys, 
confirmed operation and maintenance systems, and studied obligations of Nepalese side.  The JICA 
Survey Team produced an outline designs in Japan, explained major changes to CAAN from 06 to 11 
December 2015, and prepared a Draft Preparatory Survey Report.  JICA dispatched the JICA Survey 
Team from 27 February to 5 March 2016, and explained a Draft Preparatory Survey Report to CAAN.  
After the explanation, CAAN agreed in principle to contents of the report.  There were changes of 
the Project components from the original request from the Government of Nepal on 14 July 2014 as 
listed below. 
 Instrument Landing System (ILS) was changed to Localizer (LOC) because ILS 

would be less cost effective than LOC only, and introduction of ILS would require 
high-level technical capacity for safety assessment, etc. 
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 Four sets of VOR/DMEs were increased to two sets because CAAN withdrew the 
request for Tumlingtar and Janakpur. 

 TOR/DME Test Rack was added because it would be needed for maintaining VOR/ 
DME for a longer period. 

 Four sets of Abbreviated Precision Approach Path Indicators were excluded from 
the Project because CAAN withdrew the request. 

 One set of Runway Threshold/End Lights were increased to five sets because they 
were necessary for improving visibility of threshold and end of the runway at 
Jomsom and Jumla Airports. 

 For sets of Runway Threshold Identification Lights were added because they were 
necessary for providing additional threshold conspicuity at Jomsom and Jumla 
Airports. 

 Three sets of VHF Remote Control Air-to- Ground Communication Systems were 
excluded from the Project because CAAN withdrew the request. 

 Five sets of Solar Power Supply Systems were increased to six sets because one set 
each would be required for Tower and Terminal Building at Lukla Airport. 

 
List of Equipment 

Equipment Name Location and Purpose Q’ty 
Localizer/Terminal 
Distance Measuring 
Equipment 

Trhibuvan International Airport 
To be used for more precise approach of the aircraft landing on 
the runway from the south 

1 set 

Localizer 
Maintenance 
Training Equipment 

Sanothimi Civil Aviation Academy 
To be used for training of Localizer maintenance staff 1 set 

VHF Omnidirectional 
Range/Distance 
Measuring 
Equipment 

Chandragadhi and Dhangadhi Airports 
To be used for establishing air routes, Standard Terminal 
Approach, Instrument Approach Procedures and Standard 
Instrument Departure 

2 sets 

VOR/DME Test Rack 
Office of Com. & Nav Aid Department, Navigation Aid 
Maintenance Section at Sinamangal 
To be used for testing spare parts of the VOR/DME 

1 set 

Radar Maintenance 
Training equipment 

Sanothimi Civil Aviation Academy 
To be used for training of radar maintenance staff 1 set 

Radar Controller 
Training Simulator 

Sanothimi Civil Aviation Academy 
To be used for training of air traffic controller of approach and 
area control operations 

1 set 

Runway Lighting 
System 

Lukla, Jomsom and Jumla Airports 
To be used for increasing conspicuity of outline, threshold and 
end of the runway  

3 set 

Flight Procedure 
Design System 

CAAN Head Office 
To be used for design of various flight procedures based on 
conventional procedures and RNAV procedures/satellite-based 
procedures 

1 set 

Solar Power Supply 
System 

Lukla, Jomsom, Jumla Rara and Simikot Airports 
To be used for providing electric power required for stable 
airport operations by using solar energy 

6 sets 
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4. Implementation Schedule and Cost of the Project 
 
Duration of the Project implementation is to be 4.5 months for the detailed design and 18 months for 
the equipment procurement.  The Nepalese portion of the Project cost is estimated to be 67 million 
Japanese Yen.   
 
5. Project Evaluation 
 
(1) Relevance 
 
The relevance of implementation of the Project as one of the Japan’s Grant Aid projects is judged high 
for the following reasons: 
 
1) Compatibility with Nepalese National Development Policy 
 
The Government of Nepal identified development of physical infrastructure as one of the strategies to 
bring down the population living below the poverty line to 18 percent in “Thirteenth Plan (FY 
2013/14-2015/16) Approach Paper”.  The Project can be placed in the priority areas of (i) 
development of roads and other physical infrastructure and (ii) development of tourism, industries and 
trade sector.   
 
2) Compatibility with Japanese ODA Policy 
 
The Japanese “Country Assistance Policy for Nepal” (April 2012) sets ”Building social infrastructure 
and institutions for balanced and sustainable economic growth” as one of the priority areas, and states 
“In order to directly improve the living standard of people, Japan supports the building of social 
infrastructure and institutions relating to transportation, with due attention to the environment and 
disaster prevention.”  The Project is in line with this policy.  Furthermore, it includes radar 
maintenance training equipment and radar controller training simulator as the project components, 
which supplements ongoing “Tribhuvan International Airport Modernization Project (Surveillance 
System)” and “The Project for the Development of a Spare Parts Management Center and En-route 
Radar Control Services” 
 
(2) Effectiveness 
 
The following Outputs are expected to be achieved by the Project, and the effectiveness of 
implementation of the Project as one of the Japan’s Grant Aid is expected to be high for achievement 
of the Project Purpose.   
 
1) Quantitative Effect 

Indicator Baseline 
(Year 2014) 

Target 
(Year 2021) 

Number of flights that can land with precise 
approach by using LOC at Tribhuvan International 
Airport (Number/Year) 

0 27,000 

Percentage of domestic flights that can fly to 
destination airports by using VOR/DME 

48.5％ 51.2％ 

Runway Usability Factor for jet aircraft at Tribhuvan 
International Airport 89% 95.5% 

 
2) Qualitative Effect 
 Enhancing safety of aircraft operations at eight target airports through improvement of aviation 

safety facilities, equipment and power supply system 
 Enabling sustainable operation and maintenance of Monopulse Secondary Surveillance Radar 
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(MSSR)  
 Enabling sustainable training for new radar air traffic controllers of CAAN 
 Creating an environment to improve efficiency and advancement of flight procedure design 

services by CAAN 
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CHAPTER 1  BACKGROUND OF THE PROJECT 
 
1)  Background of the Project 
 
Civil Aviation Authority of Nepal (CAAN) operates Tribhuvan International Airport (TIA), the sole 
international airport of the nation, and 30 domestic airports in the Federal Democratic Republic of 
Nepal (hereinafter referred to as “Nepal”).  Number of air passengers at TIA has been increasing 
rapidly.  However, TIA does not have precision approach procedures using an Instrument Landing 
System (ILS), which is quite common for the international airports, due to the high mountains around 
the airport.  Among the 30 domestic airports, only four airports are equipped with VHF 
Omnidirectional Range/Distance Measuring Equipment (VOR/DME), and three airports are equipped 
with Non- Directional Beacon (NDB).  Other 23 airports have no radio navigational equipment, and 
aircraft are operated under the Visual Flight Rules (VFR).  Therefore, operations are hindered under 
bad weather conditions.   
 
Aeronautical lighting systems are installed at 12 airports including TIA, but six of these airports have 
Precision Approach Path Indicators (PAPI) only and another airport has PAPI and Visual Alignment 
Guidance System (VAGS) only.  Since visual recognition of the runway is one of the prerequisites 
for aircraft operations at the airports in mountainous areas, needs of lighting system, which facilitates 
recognition of the runway in case of sudden weather change, are very high.   
 
Under such circumstances, the Project for Improvement of Aviation Safety Facilities in Major Airports 
(the Project) aimed at procuring and installing Localizer (LOC)/Terminal Distance Measuring 
Equipment (T-DME) at TIA, VOR/DME at Chandragadhi and Dhangadhi Airports, Runway Lighting 
System at Lukla, Jomsom and Jumla Airports, Solar Power Supply System at Lukla, Jomsom, Jumla, 
Rara and Simikot Airports, Radar Controller Training Simulator, Radar Maintenance Training 
Equipment and ILS Maintenance Training Equipment at Civil Aviation Academy at Sanothimi, 
VOR/DME Test Rack at Office of Com. & Nav Aid Department, Navigation Aid Maintenance Section 
at Sinamangal and Flight Procedure Design System at CAAN Head Office.   
 
The Project is expected (i) to increase number of flights that can land with precise approach by using 
LOC at TIA, (ii) increase percentage of flights that can fly to destination airports by using VOR/DME, 
and (iii) to improve runway usability factor for jet aircraft at TIA.  Furthermore, it is expected, to 
improve safety of aircraft operations through enhancement of aviation safety facilities and (v) to carry 
out continuously the operation and maintenance of aviation safety equipment. 
 
 
2)  Environmental and Social Considerations 
 
(1)  Environmental Impact Assessment 
 
Land acquisition for installation of VOR/DME equipment is required near Chandragadhi Airport and 
Dhangadhi Airport.  Initial Environmental Evaluation (IEE) and Environmental Impact Assessment 
(EIA) are not required for installation of air navigation facilities outside of the existing airports under 
the Environment Protection Rules (EPR) 1997.  However, the Project is categorized into 
environment category B as per the “Japan International Corporation Agency (JICA) Guidelines for 
Environmental and Social Considerations (Translation of Japanese Version) April 2010” (hereinafter 
referred to as JICA Guidelines), and requires an IEE to determine the nature and extent of impact 
from implementation of the Project.  Therefore, an IEE was carried out in this preparatory survey in 
accordance with JICA Guidelines.  The result of IEE is shown in Table 1-1, and “Environmental 
Checklist: 9. Airport” of the JICA Guidelines is shown in Appendix 1. 
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Table 1-1  IEE Result 

No. Impacts 

Rating of 
IEE Description of the Rating 

Cnst. 
*1 

Ops. 
*2 

1. Pollution 
1.1 Air pollution B- D Construction Phase: Negative impacts were foreseen on air pollution and 

dust due to work of the construction equipment.  However, the impacts 
will be limited locally and temporarily since large-scale construction works 
are not included. 
Operation Phase: Negative impacts are not foreseen 

1.2 Water pollution B- D Construction Phase: Negative impacts were foreseen on water pollution 
due to temporary water pollution by concrete works, civil works.  
However, the impacts will be limited locally and temporarily since 
large-scale construction works are not included. 
Operation Phase: Negative impacts are not foreseen. 

1.3 Waste B- D Construction Phase: Negative impacts were foreseen on waste due to 
building waste materials by concrete works, civil works.  The activities on 
construction stage potentially will decrease environment sanitation quality 
and it will secondarily have negative impact to public health.  However, 
the impacts are limited locally and temporarily since large-scale 
construction works are not included. 
Operation Phase: Negative impacts are not foreseen. 

1.4 Soil 
Contamination 

B- D Construction Phase: Negative impacts were foreseen on soil 
contamination by fuel outflow from construction equipment.  However, 
the impacts are limited locally and temporarily since large-scale 
construction works are not included. 
Operation Phase: Negative impacts are not foreseen. 

1.5 Noise and 
vibration 

B- D Construction Phase: Negative impacts were foreseen on noise pollution 
due to work of construction equipment.  However, the impacts are limited 
locally and temporarily since large-scale construction works are not 
included. 
Operation Phase: Negative impacts are not foreseen. 

1.6 Ground 
subsidence 

D D Negative impacts were not foreseen. 

1.7 Odor B- D Construction Phase: Negative impacts were foreseen on odor due to water 
pollution by concrete works and civil works.  However, the impacts are 
limited locally and temporarily since large-scale construction works are not 
included. 
Operation Phase: Negative impacts are not foreseen. 

1.8 Sediment quality D D Negative impacts were not foreseen.
2. Natural environment 
2.1 Protected area D D The project site and the surrounding area were not designated as national 

park and protected area. 
2.2 Ecosystem D D Negative impacts were not foreseen. 
2.3 Hydrology D D Negative impacts were not foreseen.
2.4 Topography and 

geology 
D D Negative impacts were not foreseen. 

3. Social environment 
3.1 Involuntary 

resettlement 
B- D Involuntary resettlement was not foreseen.  However, land acquisition will 

be required. 
3.2 The poor D D Negative impacts were not foreseen.  Although there was a possibility of 

impact on this matter accompanied by land acquisition, Socio-Economic 
Survey proved that vulnerable groups were not included in the affected 
persons at the proposed sites. 

3.3 Indigenous and 
ethnic people 

D D Negative impacts were not foreseen. 
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3.4 Local economy 
such as 
employment and 
livelihood 

B+ D Construction Phase: Positive impacts specified for local employment 
creation were expected. 
Operation Phase: Negative impacts were not foreseen. 

3.5 Land use and 
utilization of 
local resources 

D D Negative impacts were not foreseen. 

3.6 Water usage D D Negative impacts were not foreseen. 
3.7 Existing social 

infrastructures 
and services 

D D Construction Phase: Negative impacts were not foreseen.  Although 
increase of traffic volume during the construction work was foreseen, 
traffic congestion was not foreseen in consideration of the current traffic 
condition. 
Operation Phase: Negative impacts are not foreseen. 

3.8 Social institu-
tions such as 
social infrastruc-
ture and local 
decision making 
institutions 

D D Negative impacts were not foreseen. 

3.9 Misdistribution of 
benefit and 
damage 

D D Negative impacts were not foreseen.

3.10 Local conflict of 
interests 

D D Negative impacts were not foreseen. 

3.11 Cultural heritage D D There was no cultural heritage in the project site and the surrounding area.
3.12 Landscape D D Negative impacts were not foreseen. 
3.13 Gender D D Negative impacts were not foreseen. 
3.14 Right of children D D Negative impacts were not foreseen.
3.15 Infectious 

diseases such as 
HIV/AIDS 

B- D Construction Phase: Increase of risk of spreading infectious diseases was 
foreseen due to inflow of construction workers into the local community. 
Operation Phase: Negative impacts were not foreseen since any 
permanent officer at site is not required for the operation. 

3.16 Labor 
environment 
(including work 
safety) 

B- D Construction Phase: There would be possibilities to increase risk of 
accidents, diseases, etc. if construction work environment was 
inappropriate. 
Operation Phase: Negative impacts were not foreseen since any 
permanent officer at site is not required for the operation. 

4. Others 
4.1 Accidents B- D Construction Phase: There would be possibilities of traffic accidents by 

construction vehicles in the surrounding area. 
Operation Phase: Negative impacts were not foreseen since any 
permanent officer at site is not required for the operation. 

4.2 Cross boundary 
impacts and 
climate change 

D D Construction Phase: Cross boundary impacts and climate change were not 
foreseen since the construction works are limited within the small area. 
Operation Phase: Negative impacts were not foreseen. 

*1 Construction Phase, *2 Operation Phase 
Rating A+/-: Significant positive/negative impact is foreseen. 
      B+/-: Positive/negative impact is foreseen to some extent. 
      C+/-: Extent of positive/negative impact is unknown.  (A further examination is needed, and the impact 

could be clarified as the study progresses) 
      D: No impact is foreseen. 

Source: JICA Survey Team 
 
(2)  Land Acquisition 
 
a) Necessity of Land Acquisition 
 
Land acquisition for installation of VOR/DME equipment is required near Chandragadhi Airport and 
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Dhangadhi Airport although resettlement is not required by devising the selection of the proposed site. 
 
b) Legal Framework for Land Acquisition and Resettlement 
 
The key national policies and legal framework on land acquisition and compensation are shown as 
follows. 
 
i) Applicable Legal and Policy Framework of the Government of Nepal 
 
Legal provisions on land acquisition and resettlement in Nepal are shown in the following table. 
Nepal lacks a comprehensive policy on Involuntary Resettlement (IR).  However, there are many 
acts, rules and regulations governing land acquisition. 
 

Table 1-2  Legal Provisions on Land Acquisition and Resettlement 
SN Titles 
1 Interim Constitution of Nepal, 2007 
2 Land Reform Act,1964 
3 Land Revenue Act,1977 
4 Land Administration and Revenue Act, 1977 
6 Guthi Corporation Act, 1976 
7 Land Acquisition Act, 1977 and its subsequent amendment in 1993 

* Based on Resettlement Planning Document of upgrading Gautam Buddha Airport (GBA) 
Source: JICA Survey Team 

 
Land Administration and Revenue Act, 1977 is the main Act to carry out land administration 
including maintenance and updating records, collecting land revenue and settling disputes after 
completion of survey and handing over of the records to Land Revenue Office (LRO) by Survey 
Parties.  It authorizes the LRO to take responsibility for registration, ownership transfer and deed 
transfer of land.  This Act also authorizes LRO to transfer ownership/deeds of individual land, if 
any person applies for ownership transfer of his/her land. 
 
Land Acquisition Act, 1977 Specifies procedures of land acquisition and compensation.  The Act 
empowers the Government to acquire any land, on the payment of compensation, for public purposes 
or for the operation of any development project initiated by government institutions.  There is a 
provision of Compensation Determination Committee chaired by Chief District Officer to determine 
compensation rates for affected properties.  The Act also includes a provision for acquisition of land 
through negotiations.  It states in Clause 27 "not-withstanding anything contained elsewhere in this 
Act, the Government may acquire any land for any purpose through negotiations with the concerned 
land owner.  It shall not be necessary to comply with the procedure laid down in this act when 
acquiring land through negotiations." 
 
ii) JICA‘s Involuntary Resettlement Policy 
 
The principles of JICA policies on involuntary resettlement are summarized below. 
 
I. Involuntary resettlement and loss of means of livelihood are to be avoided when feasible by 

exploring all viable alternatives. 
II. When, population displacement is unavoidable, effective measures to minimize the impact and 

to compensate for losses should be taken. 
III. People who must be resettled involuntarily and people whose means of livelihood will be 

hindered or lost must be sufficiently compensated and supported, so that they can improve or at 
least restore their standard of living, income opportunities and production levels to pre-project 
levels. 
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IV. Compensation must be based on the full replacement cost1 as much as possible. 
V. Compensation and other kinds of assistance must be provided prior to displacement. 
VI. For projects that entail large-scale involuntary resettlement, resettlement action plans must be 

prepared and made available to the public.  It is desirable that the resettlement action plan 
include elements laid out in the World Bank Safeguard Policy, OP 4.12, Annex A. 

VII. In preparing a resettlement action plan, consultations must be held with the affected people and 
their communities based on sufficient information made available to them in advance.  When 
consultations are held, explanations must be given in a form, manner, and language that are 
understandable to the affected people. 

VIII. Appropriate participation of affected people must be promoted in planning, implementation, 
and monitoring of resettlement action plans. 

IX. Appropriate and accessible grievance mechanisms must be established for the affected people 
and their communities. 

 
Above principles are complemented by World Bank Operational Manual OP 4.12, since it is stated in 
JICA Guideline that “JICA confirms that projects do not deviate significantly from the World Bank’s 
Safeguard Policies”.  Additional key principle based on World Bank OP 4.12 is as follows. 
 
X. Affected people are to be identified and recorded as early as possible in order to establish their 

eligibility through an initial baseline survey (including population census that serves as an 
eligibility cut-off date, asset inventory, and socioeconomic survey), preferably at the project 
identification stage, to prevent a subsequent influx of encroachers of others who wish to take 
advance of such benefits. 

XI. Eligibility of Benefits include, the PAPs who have formal legal rights to land (including 
customary and traditional land rights recognized under law), the PAPs who don't have formal 
legal rights to land at the time of census but have a claim to such land or assets and the PAPs 
who have no recognizable legal right to the land they are occupying. 

XII. Preference should be given to land-based resettlement strategies for displaced persons whose 
livelihoods are land-based. 

XIII. Provide support for the transition period (between displacement and livelihood restoration. 
XIV. Particular attention must be paid to the needs of the vulnerable groups among those displaced, 

especially those below the poverty line, landless, elderly, women and children, ethnic 
minorities etc. 

XV. For projects that entail land acquisition or involuntary resettlement of fewer than 200 people, 
abbreviated resettlement plan is to be prepared. 

 
In addition to the above core principles on the JICA policy, it also laid emphasis on a detailed 
resettlement policy inclusive of all the above points; project specific resettlement plan; institutional 
framework for implementation; monitoring and evaluation mechanism; time schedule for 
implementation; and, detailed Financial Plan etc. 

                                                      
1 Description of “replacement cost” is as follows. 

Type Application Description 
Land Agricultural Land The pre-project or pre-displacement, whichever is higher, market value of land of 

equal productive potential or use located in the vicinity of the affected land, plus the 
cost of preparing the land to levels similar to those of the affected land, plus the cost 
of any registration and transfer taxes.

Land in Urban 
Areas 

The pre-displacement market value of land of equal size and use, with similar or 
improved public infrastructure facilities and services and located in the vicinity of the 
affected land, plus the cost of any registration and transfer taxes. 

Structure Houses and Other 
Structures 

The market cost of the materials to build a replacement structure with an area and 
quality similar or better than those of the affected structure, or to repair a partially 
affected structure, plus the cost of transporting building materials to the construction 
site, plus the cost of any labor and contractors’ fees, plus the cost of any registration 
and transfer taxes.

Source: JICA Guidelines 
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iii) Comparison of Compensation Policy between and GON and JICA 
 
The following table compares gaps between national legal framework and JICA’s requirements and 
delineates the measures to fill the gaps. 

 
Table 1-3  Gaps between GON and JICA Compensation Policy 

Key Issue 
JICA Guideline 

(World Bank 
O.P.4.12) 

Government Laws Gap between 
JICA and GON 

Recommended 
Policy on the 

Project
Compensation 
Principle 

All the compensation 
is based on the 
principle of 
replacement cost. 

Compensation rate will 
be determined by CDC. 
The Land Acquisition 
Act 1977, also mention 
the need of considering 
periodic circulations 
issued by the GON while 
fixing compensation for 
the affected assets. 

Compensation 
rate is determined 
by CDC 
regardless of the 
principle of 
replacement cost. 

Compensation 
rate shall be 
determined by 
CDC based on the 
government laws 
in consideration 
of the principle of 
replacement cost 
based on JICA 
guideline. 

Compensation 
for Non- 
titleholders 

Squatters/ vulnerable 
encroachers/non- title 
holders are entitled to 
the payment for 
affected structures/ 
houses/ business/ 
crops, trees, and 
other assistance. 

Do not consider 
squatters/ encroachers/ 
non-titled land users for 
compensation. 

Compensation for 
non-titleholders is 
not considered in 
the government 
law. 

Not necessary.
(Since 
non-titleholders 
are not included 
in the APs.) 

Relocation 
Assistance 

All the eligible APs 
including tenants, 
employees are 
entitled to receive 
financial assistance 
to cover physical and 
economical 
displacement. 

Land Acquisition Act 
provisions to consider 
extent of losses caused 
due to relocation/ 
shifting of Displaced 
people, while fixing the 
compensation rate. 

No difference 
significantly 

Not necessary.
(Since 
resettlement is not 
required.) 

Income 
Restoration 

Income restoration 
program such as 
training and other 
measures to restore 
and improve the 
standard of living of 
the displaced 
households of those 
having more than 
10 % of the total 
landholdings and 
income.

Land Acquisition Act 
1977, do not consider for 
income restoration. 

Income 
restoration 
program such as 
training and other 
measures to 
restore and 
improve the 
standard of living 
of the displaced 
households is not 
considered in the 
government law. 

Not necessary.
(Since 
resettlement is not 
required.) 

Grievance 
Procedures 

Appropriate and 
accessible grievance 
mechanisms must be 
established for the 
affected people and 
their communities. 

Provisions of the CDC. No difference 
significantly 

To be carried out 
based on the 
government laws 
and JICA 
guideline. 

Compensation 
payment 
timing 

Compensation and 
other kinds of 
assistance must be 
provided prior to 
displacement. 

Provisions that 
compensation for land is 
paid after determination 
of rates and verification 
of the list of entitled 
applicants by the CFC.

No difference 
significantly 

To be carried out 
based on the 
government laws 
and JICA 
guideline. 

* CDC: Compensation Determination Committee, CFC: Compensation Fixation Committee, 
Source: JICA Survey Team 

 
c) Scale and Range of Land Acquisition and Resettlement 
 
The results of Census, Inventory of Loss Survey and Social Economic Survey at the proposed site for 
installation of VOR/DME are shown as below.  Vulnerable Groups are not found in every proposed 
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area. 
 

Table 1-4  Number of Project Affected Units and Affected Persons 

Type of loss 
No of Project Affected Units No of Affected Persons 

legal Illegal Total legal Illegal Total 

Required for displacement   

1 HH (Structure owner on Gov. land) 0 0 0 0 0 0

2 HH (Structure on Private land) 0 0 0 0 0 0

3 HH (Tenants) 0 0 0 0 0 0

4 CBEs (Structure owner on Gov. land) 0 0 0 0 0 0

5 CBEs (Structure on Private land) 0 0 0 0 0 0

6 CBEs (Tenants) 0 0 0 0 0 0
7 Community owned structures  
including physical cultural resources 

0 0 0 0 0 0

Not Required for displacement   

8 Land owners 3 3 31  31

Chandragadhi *1 2 2 26  26

Dhangadhi *2 1 1 5  5

9 Wage earners 3 3 0  0

Chandragadhi *1 2 2 0  0

Dhangadhi *2 1 1 0  0

Grand Total (1-9) 6 6 31  31
HH: House Hold, CBEs: Commercial and Business Enterprises 
*1: As of 30th Apr 2015, *2: As of 6th May 2015 

Source: JICA Survey Team 
 

 
Table 1-5  Land Expected to Be Affected 

No. 
Location 

(Village/Sub District) 
Land Type 

Affected 
(m2) 

Total 

1 Chandragadhi Farm land 5,000 5,000

2 Dhangadhi Farm land 5,000 5,000

Total 10,000
Source: JICA Survey Team 
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Table 1-6  Affected Households - Chandragadhi 
No. Family Member Sex Age Education Jobs Ethnicity Religion Income Remarks 

1 
Raj Kumar Rai 
 (Land Owner) 

M 48 Master Teacher  Kirat  F1 

2 Madan Kumar Rai M 42 Bachelor Teacher  Kirat  F1 
3 Asha Kumari Rai F 39 Master   Kirat  F1 
4 Ganesh Kumar Rai M 36 S.L.C.   Kirat  F1 
5 Tara Devi Rai F 42 S.L.C.   Kirat  F1 
6 Sabina Rai F 23 Bachelor   Kirat  F1 
7 Santosh Rai M 17 10th grade Student  Kirat  F1 
8 Sornima Rai F 14 9th grade Student  Kirat  F1 
9 Adarsha Rai M 9 2nd grade Student  Kirat  F1 

10 Rimix Rai M 10 3rd grade Student  Kirat  F1 
11 Rithem Rai M 3    Kirat  F1 

12 
Rameshowr Ojha 
 (Land Owner) 

M 78    Hindu NPR100,000 F2 

13 Uma Ojha F 70    Hindu  F2 
14 Prakash Ojha M 52 S.L.C.  Hindu USD 12,000 F2 
15 Peayaj Raj Ojha M 46 Bachelor  Hindu NPR200,000 F2 
16 Mukti Raj Ojha M 43 Bachelor  Hindu USD 12,000 F2 
17 Kamela Ojha F 38 10th grade   Hindu  F2 
18 Sobita Ojha F 38 Master   Hindu NPR200,000 F2 
19 Abdilasha Ojha F 34 Bachelor  Hindu USD 12,000 F2 
20 Pratik Ojha M 22 Bachelor Student  Hindu  F2 
21 Pratistha Ojha F 18 12th grade Student  Hindu  F2 
22 Praraya Ojha F 16 S.L.C. Student  Hindu  F2 
23 Anuska Ojha F 16 S.L.C. Student  Hindu  F2 
24 Manaslu Ojha F 16 S.L.C. Student  Hindu  F2 
25 Sanskriti Ojha F 14 8th grade Student  Hindu  F2 
26 Siddhanta Ojha M 11 4th grade Student  Hindu  F2 
Note: S.L.C.: School Leaving Certification 

Source: JICA Survey Team 
 

Table 1-7  Affected Households - Dhangadhi 
No. Family Member Sex Age Education Jobs Ethnicity Religion Income Remarks 

1 
Bibek Karki 
 (Land Owner) 

M 23 Bachelor Student  Hindu  F1 

2 
Chitra Bahadur 
Karki 
 (Father) 

M 53 Bachelor Business  Hindu NPR3 mil. F1 

3 
Bhirkuti Karki 
 (Mother) 

F 42  
 

 Hindu  F1 

4 
Archan Karki 
 (Sister) 

F 26  Student  Hindu  F1 

5 
Chetan Karki 
 (Brother) 

M 16 11th grade Student  Hindu  F1 

Source: JICA Survey Team 
 
d) Measures of Compensation and Support 
 
The recommended entitlement matrix by type of loss is show in the following table. 
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e) Grievance Redress Mechanism 
 
It is recommended that a Grievance Redress Committee (GRC) shall be formed to register and hear 
grievances of the people regarding technical, social and environmental concerns.  The GCR shall 
consist of a representative body of Affected Persons (APs) representatives from the local government, 
representatives from CAAN in the rank of Airport Manager, etc. 
 
Grievances of APs will first be brought to the attention of field level Social Development Specialist 
(SDS) of CAAN.  Grievances not redressed will be brought to GRC.  The Committee will meet 
every month (if grievances are brought to the Committee), determine merit of each grievance, and 
resolve grievances within fifteen (15) days of receiving the complaint.  Further, grievances not 
addressed will be referred by APs to the appropriate courts of law.  CAAN will keep records of all 
grievances received including: contact details of complainant, date the complaint was received, nature 
of grievance, agreed corrective actions, dates they got affected and final outcome.  APs can call for 
SDS assistance in presenting their grievances or queries to the GRC. 
 
If the GRC cannot find amicable solution to the grievances, the APs reserve the right to use formal 
channels as described in Land Acquisition Act, 1977.  The Act assigns the Chief District Officer 
(CDO) as the sole responsibility to chair land acquisition activities and to address grievances related 
to the Resettlement Plan implementation.  Some of the major steps that are supposed to be taken for 
addressing the grievances are stipulated in the Act.  In keeping with the legal provision mentioned in 
the Act, the basic process of grievances redress undertaken under the subproject will be as follows. 
 
• Decisions should be given within fifteen (15) days after receiving grievances. 
• Further processing of grievances or any decision should be taken only after consultation with CDO 

and also the Project Officer, if deemed necessary; and 
• The Ministry of Home Affairs can exercise legal authority as of District Court while investigating 

such grievances. 
 
f) Institutional Framework 
 
The recommended implementation framework, and role and responsibilities of organizations involved 
in implementation of the project is shown as fallows. 
 
CAAN, as the Executing Agency, will establish Project Management Unit (PMU) within its 
organization.  The PMU will be responsible for implementation of the overall project under the 
control of Project Director (PD).  PMU designates a full-time officer in-charge of the land 
acquisition and resettlement operation, who will oversees and manages social considerations.  The 
PMU also will work in close coordination with respective government line agencies and carry out the 
implementation of Resettlement Plan (RP) such as the compensation policy based on this site survey.  
The PD will be responsible for coordinating with the Chief District Officer of the subproject district 
with regard to formation and implementation of Compensation Determination Committee  by 
providing necessary documents and assisting valuation of assets to be compensated. 
 
The Project shall be disclosed entitlement information to the Affected Persons (APs) through social 
media, mobile public loudspeaker, pamphlets, and consultation meetings in the project area.  
Executive summary of the RP and entitlement matrix shall be translated into Nepali language and 
made available to APs.  The translated section of RP in Nepali language is available at: (i) CAAN 
Head Office in Kathmandu, (ii) Office of the Airport Manager where VOR/DME will be installed (iii) 
Village Development Committee office; (iv) District Administration Office; and (v) PMU.  Any 
person seeking information can obtain a hard copy of the complete RP document at the cost of 
photocopy from PMU, on a written request and payment for the same to the Project Director.  
Electronic version of the RP will be placed in the official website of CAAN and the official website of 
JICA after endorsement of the documents by the Government. 
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The PMU will conduct information dissemination sessions and focus group discussions with APs and 
vulnerable groups during project implementation.  PMU will organize public meetings to inform the 
community about compensation payment arrangements.  Participation of APs will be further 
enhanced through their active involvement in the Grievance Redress Committee (GRC).  In addition, 
PMU will maintain continuous interaction with APs to identify problems and undertake appropriate 
remedial measures. 
 
g) Implementation Schedule 
 
CAAN, following the government requirements, shall initiate the land acquisition process in 
accordance with the Land Acquisition Act, 1977.  The Compensation Determination Committee 
(CDC) chaired by Chief District Officer shall fix the compensation rates and issue public notice to 
apply for the compensation claim.  The CDC supported by CAAN shall verify the eligibility of 
Affected Persons (APs) and paying compensation to be verified APs.  Proper compensation and 
agreement with the APs shall be settled prior to the commencement of the construction. 
 
h) Budget and Financing 
 
All land acquisition will be considered as an integral component of project costs.  The Executing 
Agency, i.e. CAAN, will earmark in advance in its annual plan, the provisional budget for the cost of 
land acquisition.  While calculating land value, the compensation rates mentioned by the APs and the 
local rates quoted by the District Land Revenue Office was taken as basis.  The following table 
provides land acquisition cost estimated for the subproject.   
 

Table 1-9  Land Acquisition Cost 

Item 
Quantity 

(sqm) 
Rate 

(NPR/sqm) 
Cost 

(NPR) 
1. Chandragadhi 5,000 3,000 15,000,000

2. Dhangadhi 5,000 1,479 7,396,450

Total 10,000 - 22,396,450
* Compensation rate for private land has been estimated while administrative costs as well as incidental 

expenses have not been estimated. 
Source: JICA Survey Team 

 
i) Landholder Meeting 
 
The following table summarizes the proceedings and key issues raised during the landholder meetings.  
There were no opposing views for the project on the meetings. 
 

Table 1-10  Summary of Landholder Meetings 
Date Location Participants Major Views, Concerns and Suggestions 

30th Apr, 
2015 

Chandragadhi, 
Proposed site 

CAAN (1) 
JICA Survey Team (2) 
Land Owner (1) 

Explanation of the project outline and the 
compensation policy, and the agreement 
Intension to approve for the Project, 
Interest for the land price 

6th May, 
2015 

Dhangadhi, 
Proposed site 

CAAN (1) 
JICA Survey Team (1) 
Land Owner: (1) 

Explanation of the project outline and the 
compensation policy, and the agreement 
Intension to approve for the Project, 
Interest for the land price 

Source: JICA Survey Team 
 
(3)  Mitigation Measures and Environmental Monitoring Plan 
The environmental mitigation measures and the environmental monitoring plan during 
pre-construction phase and construction phase are shown in Table 1-11 and Table 1-12 respectively.   
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The baseline survey shall be conducted prior to the construction works by the contractor for site 
preparation since there are no existing survey results. 
 
It is recommended that implementation of resettlement (land acquisition) will be monitored internally 
and externally.  The internal monitoring will be conducted by Project Management Unit (PMU) and 
external monitoring by specialist such as a consulting agency.  The outline of the recommended 
internal and external monitoring is shown as follows. 
 
a)  Internal Monitoring 
PMU will maintain records of all transactions in their resettlement database, such as entitlement 
records signed by Affected Persons (APs) and survey-based monitoring of land acquisition progress 
on a monthly basis.  PMU will provide necessary technical assistance, monitor implementation of 
land acquisition and prepare semiannual reports on the progress achieved. 
 
b)  External Monitoring 
An external monitoring agency, i.e. a consulting agency, university, Non-Governmental Organization 
(NGO),etc., will be engaged by PMU, and carry out independent review of land acquisition 
implementation as well as post project evaluation throughout the project cycle.  The external 
monitoring will be focused on: 
 
• Evaluating social and economic impact of land acquisition and rehabilitation of APs; 
• Verifying the objective of enhancement or at least restoration of income levels and standard of 

living of the APs; 
• Suggesting modifications in land acquisition and economic rehabilitation, where necessary, to 

achieve the principles and objectives as set before; and 
• Making final ex-post evaluation to ensure all resettlement and land acquisition activities have been 

completed; and any problems/issues identified are followed-up (including recommendation of 
mitigation measures with budget requirement). 

 
More specifically, the following activities should be performed by the external monitoring agency: 
 
• Verification of internal monitoring – to ensure appropriateness of activities being carried out by 

PMU and field offices; 
• Evaluation of delivery and impacts of entitlements – to determine if they are as per the approved 

land acquisition plan; 
• Evaluation of consultation and grievance procedures – especially levels of public awareness of 

grievance procedures, access of APs and households to information and rapid conflict resolution; 
• Evaluation of actual operations of grievance committee – assisting APs as required and acting as 

observers; 
• Declaration of successful implementation – summing up the outcome of activities on completion of 

all entitlements distribution and land acquisition activities; and 
• Recommend follow-up actions for the Executing Agency, i.e. CAAN – relating to outstanding 

actions required to complete achievement of objectives of the land acquisition, additional 
mitigation measures for APs, if required, and timing and budget of these additional measures. 

• Describe lessons learned for future projects. 
 
During the construction phase, the contractors for site preparation and equipment installation shall 
report the monitoring result monthly to CAAN.  CAAN shall report the summary to JICA on (i) 
commencement of the land reclamation work (baseline survey result), (ii) completion of the land 
reclamation work (commencement of the equipment installation work), (iii) completion of the 
equipment installation work.   
 
When necessary, the project proponent should refer to the following monitoring form for submitting 
reports. 
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Monitoring Form (Draft) 
I.  Pre-Construction Phase 
1.  Resettlement (Land Acquisition) 

Monitoring item 
Monitoring 

results during 
report period 

Remarks 

Proper compensation, Agreement with the affected people 
 
1. Internal Monitoring 
• Verification that there are no outstanding or unresolved land acquisition 

issues and that property valuation and economic rehabilitation has been 
carried out in accordance with the provisions in land acquisition plan; 

• Information campaign and consultation has been carried out with APs; 
• Status of land acquisition and payments on land compensation; 
• Value of entitlement received is equal to that of original structure or land 

acquired; 
• Effective utilization of entitlements received; 
• Compensation for affected structures and other assets; 
• Economic rehabilitation measures are implemented, as approved; 
• Effective operation of both the Grievance Committees; and 
• Funds for implementing land acquisition and economic rehabilitation 

activities are available in a timely manner, are sufficient for the purposes, 
and are spent in accordance with land acquisition plan. 

 
2. External Monitoring 
• Evaluating social and economic impact of land acquisition and 

rehabilitation of APs; 
• Verifying the objective of enhancement or at least restoration of income 

levels and standard of living of the APs; 
• Suggesting modifications in land acquisition and economic 

rehabilitation, where necessary, to achieve the principles and objectives 
as set before; and 

• Making final ex-post evaluation to ensure all resettlement and land 
acquisition activities have been completed; and any problems/issues 
identified are followed-up (including recommendation of mitigation 
measures with budget requirement). 

• Verification of internal monitoring – to ensure appropriateness of 
activities being carried out by PMU and field offices; 

• Evaluation of delivery and impacts of entitlements – to determine if they 
are as per the approved land acquisition plan; 

• Evaluation of consultation and grievance procedures – especially levels 
of public awareness of grievance procedures, access of APs and 
households to information and rapid conflict resolution; 

• Evaluation of actual operations of grievance committee – assisting APs 
as required and acting as observers; 

• Declaration of successful implementation – summing up the outcome of 
activities on completion of all entitlements distribution and land 
acquisition activities; and 

• Recommend follow-up actions for the Executing Agency, i.e. CAAN – 
relating to outstanding actions required to complete achievement of 
objectives of the land acquisition, additional mitigation measures for 
APs, if required, and timing and budget of these additional measures. 

• Describe lessons learned for future projects. 

 Location: - 
Frequency:  
Not later than the 
commencement of 
the construction 
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II.  Construction Phase 
1. Pollution 
1-1  Air Quality (Emission Gas/Ambient Air Quality) 

Item 
(unit) 

Measured 
value 

(Mean) 

Measured 
value 
(Max) 

Country’s 
standards 

Reference to 
global standards 

Remarks 

Total Suspended 
Particulate 
(TSP)(μg/m3) 

  <230 (24H)  Location: 
Construction site 
Frequency: Once at 
the beginning of 
construction period 

 
Monitoring item Monitoring results during report period Remarks 

Inspection of air quality  Location: Construction site 
Frequency: Monthly 

Sprinkling water to control dust.  Location: Construction site 
Frequency: Dairy in dry 
season 

Inspection and maintenance of 
construction equipment. 

 Location: Construction site 
Frequency: Monthly 

 
1-2  Waste 

Monitoring Item Monitoring results during report period Remarks 
Waste at designated final disposal site  Location: Construction site 

Frequency: Monthly 
 
1-3  Soil Contamination 

Monitoring item Monitoring results during report period Remarks 
Inspection and maintenance of 
construction equipment. 

 Location: Construction site 
Frequency: Monthly 

 
1-4  Noise and vibration 

Item 
(unit) 

Measured 
value 

(Mean) 

Measured 
value 
(Max) 

Country’s 
standards 

Reference to global 
standards 

Remarks 

Ambient 
Noise 
(dBA) 

   Uncomfortable: 120-130 
Very high: 90-100 
Medium: 70-80 
Peace: 50-60 
(WHO) 

Location: 
Construction site 
Frequency: Once at 
the beginning of 
construction period 

 
Monitoring Item Monitoring results during report period Remarks 

Inspection of noise  Location: Construction site 
Frequency: Monthly 

Inspection and maintenance of 
construction equipment. 

 Location: Construction site 
Frequency: Monthly 

 
2. Social Environment 
2-1  Infectious diseases such as HIV/AIDS 

Monitoring Item Monitoring results during report period Remarks 
Training on infectious diseases for 
construction workers. 

 Location: Construction site 
Frequency: Once at the 
beginning of construction 
period 

 
2-2  Labor environment (including work safety) 

Monitoring Item Monitoring results during report period Remarks 
Industrial health management.   Location: Construction site 

Frequency: Monthly 
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3. Others 
3-1  Accidents 

Monitoring Item Monitoring results during report period Remarks 
Safety apparatus for construction 
workers, Compliance with traffic 
regulations. 

 Location: Construction site 
Frequency: Monthly 
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CHAPTER 2  CONTENTS OF THE PROJECT 
 
2-1  BASIC CONCEPT OF THE PROJECT 
 
1)  Project Purpose and Overall Goal 
 
The overall goal of the Project is to improve safety and efficiency of air transport in Nepal.  Under 
this overall goal, the Project aims at improving safety of navigation and landing of aircraft at 
Tribhuvan International Airport and major domestic airports.   
 
2)  Outline of the Project 
 
In order to achieve above-mentioned Project Purpose, the Project will install the following aviation 
safety facilities at Tribhvan International, Lukla, Jomsom, Jumla, Rara, Simikot, Chandragadhi and 
Dhangadhi Airports and other sites.   

 
 Installation of Localizer (LOC) with Terminal Distance Measuring Equipment (T-DME) at 

Tribhuvan International Airport 
 Installation of VHF Omnidirectional Range/ Distance Measuring Equipment (VOR/DME) at 

Chandragadhi and Dhangadhi Airport 
 Installation of VOR/DME Test Rack at Office of Com. & Nav Aid Department, Navigation Aid 

Maintenance Section at Sinamangal 
 Replacement of Radar Maintenance Training Equipment, Radar Controller Training Simulator 

and Installation of LOC Maintenance Training Equipment at Civil Aviation Academy 
Sanotimi 

 Installation of Runway Threshold Identification Lights and Runway Threshold and End Lights 
at Jomsom and Jumla Airports 

 Installation of Runway Edge Lights and Runway Threshold and End Lights at Lukla Airport 
 Installation of Flight Procedure Design System at CAAN Head Office 
 Installation of Solar Power Supply Systems at Lukla, Jomsom, Jumla, Rara and Simikot 

Airports 
 

With these outputs, it is expected (i) to increase number of flights that can land with precise approach 
by using LOC at Tribhuvan International Airport, (ii) to increase percentage of flights that can fly to 
the destination airports by using VOR/DME and (iii) to improve runway usability factor for jet aircraft 
at Tribhuvan International Airport.  Furthermore, it is expected, (iv) to improve safety of aircraft 
operations through enhancement of aviation safety facilities and (v) to carry out continuously the 
operation and maintenance of aviation safety equipment. 
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2-2  OUTLINE DESIGN OF THE JAPANESE ASSISTANCE 
 
2-2-1  Design Policy 
 
1) Basic Policy 
 
Scope of the Japanese assistance is to be selected after detailed assessment of the requests from 
Nepalese side based on the following criteria:  
 To be required for improvement of aviation safety in Nepal.   
 To ensure clear distinction of responsibility of this project with other project. 
 Expectable fulfillment of the recipient country’s responsibilities in timely manner. 
 Continuous operation and maintenance under the finance by the implementing agency, CAAN. 

 
2) Policy on Natural Conditions 
 
The Government of Nepal has established its official Building Codes taking into account of the 
natural conditions of Nepal.  Buildings and structure will be designed based on this Building Codes.  
With regard to the environmental conditions for navigational aids, design standards of Japanese Civil 
Aviation Bureau will be used because CAAN does not have any standards and climate of the eight 
project sites is considered not so different from that of Japan.   
 
Access to the sites in the mountainous areas is difficult and/or unreliable during the rainy season from 
June to September.  This factor will be taken into account in planning of the Project implementation 
schedule and demarcation of scope of work between Japanese and Nepalese sides.   
 
3) Policy on Social Conditions 
 
With regard to the issues to be considered in terms of lifestyle, history/tradition, religion, architectural 
style, economic situation, etc. in the outline design, it should be noted that most of the business 
activities are suspended during Banda, i.e. general strike, and festivals such as Dashain and Tihal.  
Ample room should be considered in planning of the Project implementation schedule. 
 
4) Policy on Special Circumstances in the Industry 
 
As the air navigation systems of Nepal constitute a part of the international aviation infrastructures, 
specifications of the equipment to be procured by the Project must meet ICAO’s standards. 
 
5) Policy on Use of Local Companies 
 
Installation works of this project will require labors, skilled labors and electricians.  In this regard 
effective use of the local construction companies for civil and electrical works should be considered.  
The civil works needed for the Project are construction of foundations for equipment and 
excavation/backfill for underground cabling, thus there should be no problem in ability of local 
construction companies for their work.  Local electrical contractors have almost no experience in 
aviation related works.  However, it will be feasible to provide general electrician for wiring between 
equipment under the supervision of Japanese or other foreign experts/engineers.   
 
6) Policy on Operation and Maintenance Management 
 
For all of the systems and equipment, it is planned to conduct operation and maintenance trainings by 
the manufacturer’s specialists because even if the same kind of systems or equipment have been used 
by CAAN, methods of operation and maintenance are not exactly the same as the existing ones.   
 
Among the cooperation target components, LOC is a system to be introduced in Nepal for the first 
time, thus it is necessary to develop maintenance capability by a technical cooperation project in 
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addition to the operation and maintenance training.   
 
For the Flight Procedure Design System, it is necessary to develop flight procedure design capability 
also by a technical cooperation project so as to promote introduction of instrument approach 
procedures including PBN approach.   
 
With regard to management, supply and replenishment of spare parts for the equipment procured by 
the Project, it is planned to be conduct centrally at the Spare Parts Management Center by labeling 
parts numbers in accordance with the manual to be developed by “the Project for the Development of 
a Spare Parts Management Center and En-route Radar Control Services”.   
 
7) Policy on Setting Grade of Facility and Equipment 
 
Standards of Civil Aviation Bureau of Japan will be referred to for detailed specifications and 
environmental conditions for the air navigation systems/equipment.  In light of international trend, 
use of commercial off-the-shelf (COTS) components will be encouraged for reducing maintenance 
expenses of CAAN.   
 
8) Policy on Methods of Construction/Procurement and Work Schedule 
 
In principle, the equipment shall be procured from Japan.  However, procurement from the DAC 
member countries should be accepted for the Runway Lights since solar powered LED runway lights 
are not produced in Japan.   
 
It is noted that CAAN requested to procure the Radar Maintenance Training Equipment, which can be 
used for practical training for maintenance of the radar system procured under “Tribhuvan 
International Airport Modernization Project”.   
 
It is planned to use air transportation from Kathmandu to the airports in mountainous areas since road 
transportation is difficult.   
 
It is necessary to hand over the Flight Procedure Design System well in advance of hand over of the 
LOC/T-DME so that CAAN can utilize it for validation and safety assessment of the designed 
instrument approach procedures.   
 
It was agreed that CAAN would conduct site preparation works and construction of access road to the 
VOR/DME Sites by June 2017.  It is recommended to implement these preparatory works as early as 
possible, but not later than start of the 2017 rainy season.   
 
 
2-2-2  Basic Plan (Construction Plan/Equipment Plan) 
 
2-2-2-1  Comparison of Project Scope and Original Request 

 
Table 2-2-1 summarizes comparison of the Project Scope confirmed in the Minutes of Discussions 
signed on 04 March 2016 and the original request of CAAN dated 14 July 2014.   
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Table 2-2-1  Comparison of Project Scope and Original Request 
Original Request Minutes on 

04 Mar. 2016 Reasons of Changes 
Equipment Name Q’ty 

Instrument Landing System (ILS) 1 set 
Changed to 

LOC 

ILS that is combination of LOC and GP will be 
less cost effective than LOC only, and 
introduction of ILS will require high-level 
technical capacity for safety assessment, etc. 

Distance Measuring Equipment 
(DME) 

1 set No change － 

ILS Maintenance Equipment 1 set 
Changed to 

LOC 
Due to the change of the ILS. 

VHF Omni-directional Range/ 
Distance Measuring Equipment 
(VOR/DME) 

4 sets 
Reduced to 

2 sets 

CAAN withdrew the request for Tumlingtar and 
Janakpur for the following reasons: 
- A waypoint for PBN flight would be sufficient 

at Tumlingtar as it is for the international air 
routes. 

- Priority of Janakpur should be low because 
growth of air traffic would not be high due to 
the improvement of roads.   

VOR/DME Test Rack - 1 set 
It is for testing spare parts of VOR/DME, and 
needed for maintaining VOR/DME for a longer 
period. 

Radar Maintenance Training 
Equipment 

1 set No change － 

Radar Controller Training 
Simulator 

1 set No change － 

Abbreviated Precision Approach 
Path Indicators 

4 sets 
Excluded 
from the 
Project 

CAAN was concerned about feasibility of flight 
inspection and potential risks in case of improper 
maintenance, and withdrew the request.   

Runway Edge Lights 1 set No change － 

Runway Threshold/End Lights 1 set 
Increased to 

5 sets 

It is necessary for improving visibility of 
threshold and end of the runway at Jomsom and 
Jumla Airports 

Runway End Lights 1 set No change － 
Runway Threshold Identification 
Lights 

- Added 4 sets 
It is necessary for providing additional threshold 
conspicuity at Jomsom and Jumla Airports. 

VHF Remote Control Air-to- 
Ground Communication System 

3 sets 
Excluded 
from the 
Project 

CAAN judged that increase of coverage is too 
small as compared with the burden of operation 
and maintenance, and withdrew the request. 

Flight Procedure Design System 1 set No change － 

Solar Power Supply System 5 sets 6 sets 
One set each will be required for Tower and 
Terminal Building at Lukla. 

Source: JICA Survey Team 
 
 
2-2-2-2  Overall Plan 
 
1)  Localizer (with Distance Measuring Equipment) 
 
Localizer (LOC) is one of the international standard navigational aids for landing defined by ICAO, 
and indicate precise approach path to the aircraft by developing horizontal orientation of approach 
path with radio signal transmitted along the extended centerline of the runway.   
 
Tribhuvan International Airport is surrounded by rugged mountains of over 2,000m, and cannot use 
LOC with a standard descent gradient.  Therefore, the following three alternative instrument 
approach procedures (refer Figures 2-2-1 through 2-2-3) were drafted in accordance with ICAO 
PANS-OPS after obstacle survey.   
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 Alt-A: Establish the Final Approach Fix (FAF) "after" completely flying over the top of Mt. 

Bhattedada, and intercept a 3-deg. standard descent gradient path at 3NM before "the Missed 
Approach Point (MAPt)" 

 Alt-B: Intercept the 3-deg. standard descent gradient path at 3NM before "RWY02 threshold" 
instead of "MAPt" in Alt-A. 

 ALT-C: Establish FAF "slightly before" flying over the top of Mt. Bhattedada instead of "after" 
in Alt-A. 

 
Outline of the design of these instrument flight procedures is described in Appendix 2.  Advantages 
and disadvantages of each alternative instrument approach procedures are shown in Table 2-2-2.   
 

Table 2-2-2  Advantages and Disadvantages of Each Alternatives 
Alt. Advantage Disadvantage 
A  Clear Mt. Bhattedada with an Minimum 

Obstavle Clearance (MOC) for Intermediate 
Approach Segment, i.e. 300m. 

 Maintain the distance necessary for stabilization 
of aircraft with the 3o descent angle before 
MAPT.  

 Descent gradient after the FAF is 11.5% that is 
steepest among the three alternatives. 

B  Clear Mt. Bhattedada with an MOC for 
Intermediate Approach Segment, i.e. 300m. 

 Descent gradient after the FAF is 10% that is less 
steep than Alt-A. 

 The distance necessary for stabilization of 
aircraft with the 3o descent angle will be up to 
the threshold. 

C  Maintain the distance necessary for stabilization 
of aircraft with the 3o descent angle before 
MAPT.  

 Descent gradient after the FAF is 9.8% that is 
least steep among the three alternatives. 

 Clear Mt. Bhattedada with an MOC for Final 
Approach Segment, i.e. 150m, the same as the 
existing VOR approach. 

Source: JICA Survey Team 
 
The CAAN should determine the best instrument approach procedures through consultations of these 
alternatives with the concerned parties including all air operators at TIA, design and validate the 
instrument approach procedures, and conduct safety assessment as its own responsibility.   
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Figure 2-2-1  LOC RWY02 - Alternative A 
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Figure 2-2-2  LOC RWY02 - Alternative B 
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Figure 2-2-3  LOC RWY02 - Alternative C 
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With regard to the location of the Localizer Antenna, two alternatives shown below were studied, and Alt-1, 
which is less costly for installation and easier in operation and maintenance, was selected based on the 
following conditions: 
 The existing 123m long stopway will be used for stopping and taxiing of aircraft.  
 RWY20 takeoff run will be started from the existing RWY20 threshold (or further south). 

 

 
Figure 2-2-4  Alternative Locations of Localizer Antenna 

 
Distance Measuring Equipment (DME) is equipment, which transmit a radio signal in response to a 
distance question radio signal from aircraft, and enable the equipment on aircraft to calculate distance 
to the ground station based on the time difference between transmission of the question radio signal 
and reception of the answer radio signal.  DME will be collocated with the abovementioned 
Localizer. 
 
Figure 2-2-5 shows system block diagram of LOC/T-DME.   

Alt-1 

Taxiways by ADB Loan New Threshold 
as planned by 
ADB project 

270m
New P1 Substation 

Alt-2 
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2)  LOC Maintenance Training Equipment 
 
One set of Localizer will be procured as the maintenance training equipment for the LOC to be newly 
introduced by the Project.  It is planned to install the LOC Maintenance Training Equipment in a 
vacant space in Radar Lab of CAA Sanothimi.   
 
3)  VHF Omni-directional Range/Distance Measuring Equipment 
 
VHF Omni-directional Range (VOR) is equipment to provide continuously orientation to the 
magnetic north from the VOR to the aircraft within its coverage area.  It is used with Distance 
Measuring Equipment (DME) for establishing accurate air routes and/or instrument approach 
procedures.   
 
(1)  Chandragadhi 
 
VOR/DME at Chandragadhi Airport can be used for both enroute and instrument approach.  
Location of the VOR/DME was studied on the extended centerline of the runway so that aircraft can 
make straight-in approach exactly on the runway centerline, and from 460 to 660m from the runway 
threshold so that the VOR/DME antenna will not infringe the approach surface.  As a result of the 
site survey, it was decided to install the VOR/DME within 460 to 660m from the Runway 28 threshold 
because area on the west of Runway 10 is relatively developed and there are some buildings.  Figure 
2-2-8 shows proposed VOR/DME site within the surveyed area.   
 

 
Figure 2-2-6  Existing Conditions on Extended Centerline of Runway 10 

 

 
Figure 2-2-7  Existing Conditions on Extended Centerline of Runway 28 

 

 
Figure 2-2-8  VOR/DME Site for Chandragadhi 

 
It is necessary to install a simple approach lighting system in accordance with ICAO standards for 
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operations as an instrument approach runway.  It is also necessary to remove the old perimeter fence 
to expand the runway strip to 150m wide.  There are obstacles to the approach surface of the Runway 
10, such as the perimeter fence, vehicles on the road outside of the perimeter fence, some buildings of 
military and CDO, etc., and they should as far as practicable be removed.   
 
(2)  Dhangadhi 
 
VOR/DME at Dhangadhi Airport can be used for both enroute and instrument approach.  Location of 
the VOR/DME was studied on the extended centerline of the runway and from 460 to 660m from the 
runway threshold the same as in case of Chandragadhi.  As a result of the site survey, it was decided 
to install the VOR/DME within 460 to 660m from the Runway 27 threshold because area on the west 
of Runway 09 is being newly developed and there are buildings under construction.  Figure 2-2-11 
shows proposed VOR/DME site within the surveyed area.   
 

 
Figure 2-2-9  Existing Conditions on Extended Centerline of Runway 09 

 

 
Figure 2-2-10  Existing Conditions on Extended Centerline of Runway 27 

 

 
Figure 2-2-11  VOR/DME Site for Dhangadhi 

 
It is necessary to install a simple approach lighting system in accordance with ICAO standards for 
operations as an instrument approach runway.   
 
(3)  Remote Control and Monitoring System 
 
A Remote Control and Monitoring System will be installed at VOR/DME Test Room at Sinamangal 
because there are no technical staff for maintenance of radio air navigation systems at the two airports.   
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(4)  Overall System 
 
Figure 2-2-12 shows overall system block diagram including the VOR/DMEs at the two airports and 
the Remote Control and Monitoring System. 
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4)  VOR/DME Test Rack 
 
VOR/DME Test rack is equipment for identifying malfunctioning parts/units and/or testing functions 
of repaired parts/units for the VOR/DME installed by the Project.  It is planned to install the VOR/ 
DME Test Rack in a vacant space in VOR/DME Test Room at Office of Com. & Nav Aid department, 
Navigation Aid Maintenance Section at Sinamangal.   
 
5)  Radar Maintenance Training Equipment 
 
One set of Mono-pulse Secondary Surveillance Radar will be procured as training equipment for 
maintenance of the radar system being installed under “Tribhuvan International Airport Modernization 
Project”.  Multi-sensor Surveillance Data Processing System, Flight Data Processing System, 
Remote Control and Monitoring System and Radar Display System, which are parts of the 
components of the radar system of “Tribhuvan International Airport Modernization Project”, are not 
included because they are basically computer systems and do not require specialized maintenance 
training.   
 
The Radar Maintenance Training Equipment will be installed in Radar Lab of CAA Sanothimi in a 
space after relocating parts of the existing radar maintenance training equipment.   
 
6)  Radar Controller Training Simulator 
 
Radar Controller Training Simulator is a system for training of air traffic controller for approach 
control (APP) and enroute control (ACC), which will become possible by “Tribhuvan International 
Airport Modernization Project”.  “Tribhuvan International Airport Modernization Project” includes 
installation of a radar controller training simulator with functions as a backup system for the actual air 
traffic control operations in the Operations Building.  That simulator will be used for refresher 
training of the licensed radar controllers and semi-OJT, and deferent from the simulator to be installed 
in CAA Sanotimi by the Project, which will be used for training of new radar controllers.  Figure 
2-2-13 shows a system block diagram of the Radar Controller Training Simulator.   
 
The Radar Controller Training Simulator will be installed in the Simulator Room of CAA Sanotimi as 
replacement of the existing radar controller training simulator. 
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Figure 2-2-13  System Block Diagram of Radar Controller Training Equipment 

 
7)  Runway Lighting System (Runway Threshold Identification Light, Runway Edge Light, 

Runway Threshold Light and Runway End Light) 
 
Runway Threshold Identification Light, Runway Edge Light, Runway Threshold Light and Runway 
End Light are aerodrome lights for increasing visibility of the runway threshold/end and outline.   
 
Runway Edge Lights, Runway Threshold Lights and Runway End Lights will be installed at Lukla 
Airport, where meteorological conditions tend to change rapidly.  Runway Threshold Identification 
Lights, Runway Threshold and End Lights will be installed at Jomsom and Jumla Airports, where 
there are precipices at both runway ends.   
 
8)  Flight Procedure Design System 
 
Flight Procedure Design System is a system to aid designing various flight procedures for arrival/ 
approach and departure in accordance with the conventional procedures and/or RNAV procedures/ 
satellite-based procedures of ICAO PANS-OPS.  It will be installed in the flight procedure design 
office in CAAN head office.   
 
 
 

　

Instructor Group

Student Group (1)

Student Group (2)

APP/ACC Radar 
Data Display  (RDD)

APP/ACC Flight 
Data Display (FDD)

Simulation Instructor &
+Pseudo-Pilot

(INS/PSP)

Simulation Pseudo-Pilot
(PSP)

SIM Server
(SIM-Server)

APP/ACC Radar 
Data Display (RDD)

APP/ACC Flight 
Data Display (FDD)

APP/ACC Radar 
Data Display (RDD)

APP/ACC Flight 
Data Display (FDD)

APP/ACC Radar 
Data Display (RDD)

APP/ACC Flight 
Data Display (FDD)

Technical Control and 
Monitoring System

(TCMS)

Instaltion Server
(IS)

Voice Commjnication

Control Simulator (VCCS)

Un-interruptible
PowerSupply

(UPS)

Power Distribution
Box (PDB)

Commercial
Power ACPower



Preparatory Survey on The Project for  
Improvement of Aviation Safety Facilities in Major Airports 

2-16 

9)  Solar Power Supply System 
 
Solar power supply system is a system to supplement insufficient commercial power supply.  Solar 
power supply systems will be provided for the control tower/terminal buildings at Lukla, Jomsom, 
Jumla, Rara and Simikot Airports, where power supply is unstable for airport operations.   
 
The solar power supply system for Rara Airport is designed based on the existing design of the 
terminal building in this Preparatory Survey, but will be reviewed in the detailed design stage because 
CAAN plans to change the existing design of the terminal building to be built at Rara Airport.   
 
Figures 2-2-14 to 2-2-19 show block diagrams of the solar power supply systems.   
 

 
Figure 2-2-14  System Block Diagram of Solar Power Supply System  

for Lukla Control Tower 
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Figure 2-2-15  System Block Diagram of Solar Power Supply System  

for Lukla Terminal Bldg, 
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Figure 2-2-16  System Block Diagram of Solar Power Supply System  
for Jomsom Airport 
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Figure 2-2-17  System Block Diagram of Solar Power Supply System 

for Jumla Airport 
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Figure 2-2-18  System Block Diagram of Solar Power Supply System 
for Rara Airport 
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Figure 2-2-19  System Block Diagram of Solar Power Supply System  
for Simikot Airport 
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2-2-2-3  Equipment Plan 
 
Tables 2-2-3 to 2-2-11 show main sub-components of the LOC/T-DME, LOC Maintenance Training 
Equipment, VOR/DME, VOR/DME Test Rack, Radar Maintenance Training Equipment, Radar 
Controller Training Simulator, Runway Lighting System, Flight Procedure Design System and Solar 
Power Supply System.   

 
Table 2-2-3  Main Sub-components of LOC/T-DME 

Equipment Name Specifications Q’ty Purpose 

Localizer 
Compliance with ICAO Annex 
10 Volume I, Para 3.1, Category 
I, dual configuration 

1 set 
Provide information of extended 
centerline of the runway to landing 
aircraft. 

Terminal DME 
Compliance with ICAO Annex 
10 Volume I, Para 3.5, dual 
configuration 

1 set 
Provide information of distance from 
T-DME to landing aircraft. 

Remote Control and 
Monitoring System 

Be able to control, monitor 
operational status and indicate 
readings of built-in test device 
of LOC/T-DME 

1 set 
Control and monitoring of LOC/T-DME 
by Air Traffic Safety Electronics 
Personnel. 

ILS Monitor 
Indicate operational status of 
LOC/T-DME 

1 set 
Notify operational status of 
LOC/T-DME to air traffic controller. 

 
Table 2-2-4  Main Sub-components of LOC Maintenance Equipment 

Equipment Name Specifications Q’ty Purpose 

Localizer 
Compliance with ICAO Annex 
10 Volume I, Para 3.1, Category 
I, single configuration 

1 set 
Training of maintenance staff of 
Localizer. 

 
Table 2-2-5  Main Sub-components of VOR/DME System 

Equipment Name Specifications Q’ty Purpose 

VHF Omni-directional 
Range 

Compliance with ICAO Annex 
10 Volume I, Para 3.3, dual 
configuration 

2 sets 
Provide information of direction from 
DME to landing aircraft. 

Distance Measuring 
Equipment 

Compliance with ICAO Annex 
10 Volume I, Para 3.5, dual 
configuration 

2sets 
Provide information of distance from 
DME to landing aircraft. 

Central Control and 
Monitoring System 

Be able to control, monitor 
operational status and indicate 
readings of built-in test device 
of the VOR/DMEs at two 
airports 

1 set 
Control and monitoring of the two 
DOR/DMEs by Air Traffic Safety 
Electronics Personnel in Kathmandu. 

Emergency Power 
Generator 

230V AC, 50Hz, 10kVA 2 sets 
Supply electric power to VOR/DME 
when commercial power is cut off. 

 
Table 2-2-6  Main Sub-components of VOR/DME Test Rack 

Equipment Name Specifications Q’ty Purpose 

VOR 
Compliance with ICAO Annex 
10 Volume I para 3.3, single 
configuration 

1 set Test spare parts of VOR. 

DME 
Compliance with ICAO Annex 
10 Volume I para 3.5, single 
configuration 

1 set Test spare parts of DME. 
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Table 2-2-7  Main Sub-components of Radar Maintenance Training Equipment 
Equipment Name Specifications Q’ty Purpose 

Mono-pulse Secondary 
Surveillance Radar  

Identical to MSSR procured by 
“Tribhuvan International Airport 
Modernization Project”, single 
configuration 

1 set Training maintenance staff of MSSR. 

 
Table 2-2-8  Main Sub-components of Radar Controller Training Equipment 

Equipment Name Specifications Q’ty Purpose 

Radar Controller 
Training Simulator 

APP / ACC Radar Data Display: 
4, APP / ACC Flight Data 
Display: 4, Training Instructor/ 
Pseudo-pilot: 1, Pseudo-pilot: 1 

1 set 
Training of air traffic controller on APP 
and/or ACC operations. 

 
Table 2-2-9  Main Sub-components of Runway Lighting System 

Equipment Name Specifications Q’ty Purpose 

Runway Threshold 
Identification Light 

Compliance with ICAO Annex 
14 para 5.3.8, solar powered 
LED, flashing white, 
uni-direction 

8 nos. 
Provide additional conspicuity of the 
runway threshold. 

Runway Edge Lights (1) 
Compliance with ICAO Annex 
14 para 5.3.9, solar powered 
LED, white, omni-direction 

24 nos.
Indicate edge of the first 2/3 length of 
the runway. 

Runway Edge Light (2) 
Compliance with ICAO Annex 
14 para 5.3.9, solar powered 
LED, white/yellow, bi-direction 

10 nos.
Indicate edge of the last 1/3 length of 
the runway. 

Runway Threshold Light 

Compliance with ICAO Annex 
14 paras 5.3.10 and 5.3.11, solar 
powered LED, green/red, 
bi-direction 

30 nos.
Indicate the runway threshold by green 
light from the approach side and by red 
light from the runway side. 

Runway End Light 
Compliance with ICAO Annex 
14 para 5.3.9, solar powered 
LED, red, uni-direction 

6 nos. 
Indicate the runway end by red light 
from the runway side. 

Handheld Radio 
Controller 

ON/OFF and brilliance control 3 nos. Control the lighting system. 

 
Table 2-2-10  Main Sub-components of Flight Procedure Design System 

Equipment Name Specifications Q’ty Purpose 

Flight Procedure Design 
System 

Compliance with ICAO Doc. 
8168 PANS- OPS Volume II 

1 set 

Aid design of various flight procedures 
based on conventional procedures and 
RNAV procedures/satellite-based 
procedures. 

 
Table 2-2-11  Main Sub-components of Solar Power Supply System 

Equipment Name Specifications Q’ty Purpose 
PV Panel 1  5.5kW 1 set PV Panel for Jumla Airport 
PV Panel 2  7kW 1 set PV Panel for Jomsom Airport 
PV Panel 3  10.5kW 1 set PV Panel for Simikot Airport 
PV Panel 4  11.5kW 1set PV Panel for Rara Airport 
PV Panel 5  12kW 1 set PV Panel for Control Tower of Lukla Airport 
PV Panel 6  13.5kW 1 set PV Panel for Terminal Building of Lukla Airport 
Charge Controller (1) 1.5kW 2 sets Charge Controller for Jumla and Simikot Airport 
Charge Controller (2) 4kW 2 sets Charge Controller for Rara and Simikot Airport 
Charge Controller (3) 5kW 1 set Charge Controller for Jumla Airport 
Charge Controller (4) 6kW 1 set Charge Controller for Lukla Controll Tower 

Charge Controller (5) 9kW 2 sets 
Charge Controller for Lukla Terminal Building and 
Jomsom Airport 

Battery Bank (1) 288V 400Ah 1 set Battery Bank for Jomsom Airport 
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Battery Bank (2) 288V 500Ah 1 set Battery Bank for Jumla Airport 

Battery Bank (3) 288V 700Ah 3 sets 
Battery Bank for Rara and Simikot Airport and Lukla 
Control Tower 

Battery Bank (4) 288V 900Ah 1 set Battery Bank for Lukla Terminal Building 

Distribution Board (1) 
Input 220V, 
10 branches 

1 set Power Distribution Board for Simikot Airport 

Distribution Board (2) 
Input 220V,  
2 branches 

3 sets 
Power Distribution Board for Lukla Control Tower and 
Terminal Building, and Jumla Airport 

Distribution Board (3) 
Input 380/220V, 

2 branches 
1 set Power Distribution Board for Jomsom Airport 

 
 
2-2-3  OUTLINE DESIGN DRAWING 
 

Drawing List 
No. Title 
1 Project Location Map 
 Localizer/Terminal Distance Measuring Equipment (LOC/T-DME) 

2-1 Equipment Layout Plan (1) 
2-2 Equipment Layout Plan (2) 
3 LOC Maintenance Training Equipment, Equipment Layout Plan 
 VOR/DME System 

4-1 Equipment Layout Plan, Dhangadhi 
4-2 Equipment Layout Plan, Chandragadhi 
4-3 Equipment Layout Plan, Sinamangal  
4-4 DVOR/DME Counterpoise & Antenna Typical Arrangement 
5 DVOR/DME Test Rack, Equipment Layout Plan 
6 Radar Maintenance Training Equipment, Equipment Layout Plan 
7 Radar Controller Training Equipment, Equipment Layout Plan 
 Runway Lighting System 

8-1 Equipment Layout Plan, Lukla Airport 
8-2 Equipment Layout Plan, Jomsom Airport 
8-3 Equipment Layout Plan, Jumla Airport 
9 Flight Procedure Design System, Equipment Layout Plan 
 Solar Power Supply System 

10-1 Equipment Layout Plan, Lukla Airport 
10-2 Equipment Layout Plan, Jomsom Airport 
10-3 Equipment Layout Plan, Jumla Airport 
10-4 Equipment Layout Plan, Rara Airport 
10-5 Equipment Layout Plan, Simikot Airport 
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2-2-4  IMPLEMENTATION PLAN

2-2-4-1  Implementation Policy

 Implementing organization of the Project will be the Civil Aviation Authority of Nepal, and the
supervising organization will be the Ministry of Culture, Tourism and Civil Aviation.

 Since the equipment and systems to be procured under the Project are not produced in Nepal, they
shall, in principle, be the products of Japan except a special case, in which procurement from the
third country will be permitted.

 It is planned to bid out in two lots for sufficient competition.
 Since the Nepalese contractors for electrical/communication works has little experience in

aviation projects, specialists of the manufacturers or specialized sub-contractors from foreign
countries will be required.  It will be possible for the Nepalese workers and electricians to
conduct equipment installation and cabling works under the supervision of the foreign specialists.

2-2-4-2  Implementation Conditions

 It should be noted that most of the business activities are suspended during Banda, i.e. general
strike, and festivals such as Dashain and Tihal, and ample room should be incorporated in the
Project implementation schedule.

 Some of the installation works should be conducted while keeping the existing equipment in
operation or outside of the airport operation hours so as not to disturb the airport operations.

 Since the Project sites are roughly divided into eight, i.e. Kathmandu (TIA, CAA Sanotimi and
CAAN head office), Lukla, Jomsom, Jumla, Rara Simikot, Chandragadhi and Dhangadhi Airports,
appropriate assignments of the Procurement Supervision Engineers of the consultant and
Procurement Supervision Staff of the supplier will be required for quality control and schedule
management.

 Since only about 80% of the staff positions of CAAN are filled at present, and the number of
technical staff is insufficient, CAAN should strengthen the technical staff and employ temporary
staff for proper implementation/management of the Project.

2-2-4-3  Scope of Works

Scope of work of the Japan and Nepalese sides are summarized in Table 2-2-12. 
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Table 2-2-12  Scope of Work 
C

at
eg

or
y 

No. Item 
To be covered
by Grant Aid 

(Japan) 

To be covered
by recipient 

side  (Nepal)

G
en

er
al

 S
co

pe
 

1.1 Process and charges of Banking Arrangement and Authorization to Pay  ✓ 

1.2 Customs clearance of import equipment & material  ✓ 

1.3 Permissions for entrance to the site and works at the site  ✓ 

1.4 
Bearing duties and taxes in Nepal for procurement of materials and 
services 

 ✓ 

1.5 Provision of facilities to Japanese nationals involved in the project  ✓ 
1.6 Procurement of equipment ✓  

1.7 Transportation of equipment (sea and land transportation) ✓  

1.8 Provision of temporary storage area of equipment and materials  ✓ 
1.9 Land acquisition for VOR/DME sites  ✓ 

1.10 
Restriction of operation of airport facilities necessary for installation 
works 

 ✓ 

In
st

al
la

tio
n,

 A
dj

us
tm

en
t, 

T
es

tin
g,

 T
ra

in
in

g 

2.1 Preparation of VOR/DME sites  ✓ 

2.2 
Chop-off top of trees obstructing line-of-sight between tower and 
VOR/DME sit 

 ✓ 

2.3 Preparation of space for equipment installation in existing buildings  ✓ 

2.4 Air conditioning of Radar Lab and Simulator Room   ✓ 

2.5 
Provision of cable ducts under runway/taxiway or permission for use of 
existing fiber optic cable at TIA 

 ✓ 

2.6 Provision of Internet Connections between Two Airports & Sinamangal  ✓ 

2.7 
Provision of LAN with internet access for Flight Procedure Design 
System 

 ✓ 

2.8 
Provision of available obstacle and terrain data for Flight Procedure 
Design System 

 ✓ 

2.9 
Maintenance/update service contract for Flight Procedure Design 
System after 1-Year 

 ✓ 

2.10 
Provision of an additional breaker in power distribution board at TIA’s 
P1 Substation 

 ✓ 

2.11 
Check and repair existing power distribution system to be connected 
with Solar Power Supply System 

 ✓ 

2.12 
Cabling between existing and new power distribution boards for Solar 
Power Supply System 

(Note) ✓ 

2.13 Provision of commercial power supply to each site  ✓ 
2.14 Installation of equipment ✓  

2.15 Adjustment and testing ✓  

2.16 Flight check ✓ ✓ 
2.17 Operation and maintenance training ✓  

Note: Japanese side will assist CAAN in cabling works until completion of on-site operation and 
maintenance training. 

Source: JICA Survey Team 
 
 
2-2-4-4  Consultant Supervision 
 
The consultant will supervise quality, schedule and safety management by the main contractor, who 
will procure/supply equipment/systems of various manufacturers, in accordance with the contract.  
Major activities of supervision are as follows:  
 
- Confirmation and Verification of Shop Drawings and Specifications: Confirm and verify shop 

drawings, construction/installation drawings, specifications, construction/installation plan, 
implementation schedule, etc. that will be submitted by equipment manufacturer prior to the 
production of the equipment. 
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- Review of Factory Test Results: After manufacturing of equipment, review the factory test report 

and other related documents to be submitted by the manufacturer. 
 
- Confirmation of Site Conditions and Coordination with Nepalese Side: Prior to shipping the 

manufactured equipment, confirm progress of the arrangements by the Nepalese side, such as land 
acquisition, site preparation and removal of existing equipment necessary for installation of new 
equipment, etc. at the site.  If there is a problem in receiving equipment or starting installation 
work, request improvement to Nepalese side and coordinate with the implementing agency and 
main contractor.  

 
- Installation Supervision: Supervise at the site the quality of the works, safety management and 

work progress management by the main contractor during the installation work period. 
 
- Commissioning Test: Prior to the commissioning test by the equipment manufacturer, prepare a 

checklist.  Attend the commissioning test, then guide the manufacturer in compilation of test 
results and tested data.  

 
- Taking Over: Reconfirm results of the factory tests and commissioning tests at the site, prepare the 

certificate of completion of installation, coordinate with Nepalese side for issuing the certificate, 
and coordinate with relevant organizations for preparation of taking over.   

 
Table 2-2-13 describes assignment position, period and task of the consultant’s supervision. 
 

Table 2-2-13  Assignment Position, Period and Task of Consultant’s Supervision 
Position Period Tasks 

Project Manager (Japanese) Spot Overall management of procurement supervision. 
Resident Procurement 
Supervision Engineer-1 
(Japanese) 

Resident Overall management of consultant’s on-site supervision 
(coordination with Nepalese side, supervision of installation work, 
adjustment and trial operation and operation & maintenance training, 
commissioning and taking over of the systems) at Chandragadhi and 
Dhangadhi Airports. 

Resident Procurement 
Supervision Engineer-2 
(Japanese) 

Resident Overall management of consultant’s on-site supervision 
(coordination with Nepalese side, supervision of installation work, 
adjustment and trial operation and operation & maintenance training, 
commissioning and taking over of the systems) at Kathmandu and 
five airports in mountainous area. 

Procurement Supervision 
Engineer-1 (Japanese) 

Spot Supervise adjustment, test operations and operation & maintenance 
training for Radar Maintenance Training Equipment, and witness its 
commissioning test. 

Procurement Supervision 
Engineer-2 (Japanese) 

Spot Supervise adjustment, test operations and operation & maintenance 
training for Radar Controller Training Simulator, and witness its 
commissioning test. 

Procurement Supervision 
Engineer-3 (Japanese) 

Spot Supervise adjustment, test operations and operation & maintenance 
training for Flight Procedure Design System, and witness its 
commissioning test. 

Inspection Engineer-1 
(Japanese) 

Spot Confirmation and validation of shop drawings, construction/ 
installation drawings, specifications, implementation schedule, 
construction/ installation plan, etc., review/approval of factory test 
results and conduct inspection before end of the manufacturer’s 
warranty period related to LOC/T-DME, LOC Maintenance Training 
Equipment, VOR/DME and VOR/DME Test Rack. 

Inspection Engineer-2 
(Japanese) 

Spot Confirmation and validation of shop drawings, construction/ 
installation drawings, specifications, implementation schedule, 
construction/ installation plan, etc. and review/approval of factory 
test results related to Radar Maintenance Training Equipment. 
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Inspection Engineer-3 
(Japanese) 

Spot Confirmation and validation of shop drawings, construction/ 
installation drawings, specifications, implementation schedule, 
construction/ installation plan, etc., review/approval of factory test 
results and conduct inspection before end of the manufacturer’s 
warranty period related to Radar Controller Training Simulator. 

Inspection Engineer-4 
(Japanese) 

Spot Confirmation and validation of shop drawings, construction/ 
installation drawings, specifications, implementation schedule, 
construction/ installation plan, etc. and review/approval of factory 
test results related to Runway Lighting System and Solar Power 
Supply System. 

Inspection Engineer-5 
(Japanese) 

Spot Confirmation and validation of shop drawings, construction/ 
installation drawings, specifications, implementation schedule, 
construction/ installation plan, etc. and review/approval of factory 
test results related to Flight Procedure Design System. 

Source: JICA Survey Team 
 
 
2-2-4-5  Quality Control Plan 
 
1) Procurement of Goods Manufactured at ISO9001 Certified Factory 
For main equipment, it will be specified that the equipment shall be products of factories, which apply 
the ISO9001 Quality Management System, and that a copy of ISO9001 certification shall be 
submitted at the time of tendering. 
 
2) Confirmation and Validation of Shop Drawings 
The consultant will check shop drawings of the equipment, construction/installation drawings, 
specifications, structural design calculations, implementation schedule and construction/installation 
plan to be submitted by the equipment manufacturers and sub-contractor for construction/installation 
works, and confirm if production of the equipment and installation/construction works will be done in 
accordance with the contract.  
 
3) Factory Test 
After production of equipment, the manufacturers will be required to conduct factory tests and submit 
the factory test report to the consultant for confirming if the produced equipment has performance as 
required in the specifications.   
 
4) Verification of Equipment for Shipment 
Verification of numbers and types of the equipment will be conducted immediately before packing at 
the manufacturer’s warehouse with the presence of the main contractor. 
 
5) Verification of Equipment for Loading 
Third party auditor, who will be employed by the consultant, will conduct verification of numbers and 
types of the equipment before loading a ship. 
 
6) Commissioning Test 
After completion of adjustment of the individual equipment and interconnection of equipment, 
commissioning tests of the corresponding system will be conducted with presence of the consultant 
and main contractor.  During the commissioning test, the system will be operated by the 
manufacturer’s engineer for obtaining the test data needed for taking over.  Performance of 
individual and interconnected equipment and quantity of the equipment will also be verified.  The 
commissioning test will be performed at the end of adjustment/test/trial operation period.   
 
7) Flight Check 
For the LOC/T-DME and VOR/DMEs, a flight check will be conducted to confirm if the equipment is 
performing as required in the specifications, by using the aircraft arranged by the CAAN with 
presence of both the CAAN representative and consultant.   
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8) Taking Over 
After the operation and maintenance training, the main contractor, consultant and CAAN 
representative will confirm results of the factory tests, commissioning tests and flight check, then the 
system will be taken over to the implementing agency.   
 
9) Inspection before End of Manufacturer’s Guarantee Period 
For the LOC/T-DME and Radar Controller Training Simulator, the consultant will conduct inspections 
to check if the equipment is used as planned, if there are any defects that were not found at the time of 
taking over, etc. at two weeks before the end of the manufacturer’s guarantee period.  The consultant 
will also check manufacturers’ agents and urge maintenance contracts between CAAN and 
manufacturers if necessary.   
 
 
2-2-4-6  Procurement Plan 
 
The equipment and systems to be procured under the Project are not produced in Nepal, and no 
third-country’s products are sold regularly in Nepal.  Therefore, it is planned that the equipment/ 
systems will be procured from Japan.  However, procurement from the third country will be 
permitted for the equipment, which Japanese manufacturers do not produce such equipment meeting 
the specifications.   
 

Table 2-2-14  List of Equipment to Be Procured 
Equipment Nepal Japan 3rd Country Remarks 

LOC/T-DME  ✓   
LOC Maintenance Training Equipment  ✓   
VOR/DME  ✓   
VOR/DME Test Rack  ✓   
Radar Maintenance Training Equipment  ✓   
Radar Controller Training Simulator  ✓   

Runway Lighting System   ✓ 
Solar powered LED runway 
lights are not manufactured 
in Japan 

Flight Procedure Design System  ✓   
Solar Power Supply System  ✓   

Source: JICA Survey Team 
 
It is planned to limit the equipment manufacturers only from the member countries of the 
Organization for Economic Co-operation and Development (OECD).  However, it is not planned to 
limit origin of the equipment since manufacturing at its own factories in developing countries is very 
common.  In order to avoid crude goods, it is planned to require in the specifications that the 
equipment shall be products of the manufacturers of the OECD member countries and be 
manufactured in their ISO 9000 series certified factories.   
 
Considering competitiveness, economy and efficiency of procurement, the equipment/systems will be 
procured in two lots as shown in Table 2-2-15.   

 
Table 2-2-15  Components of Each Lot 

Lot 1 Lot 2 

LOC/T-DME 
LOC Maintenance Training Equipment 
VOR/DME System 
VOR/DME Test Rack 

Radar Maintenance Training Equipment 
Radar Controller Training Simulator 
Runway Lighting System 
Flight Procedure Design System 
Solar Power Supply System 

Source: JICA Survey Team 
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The Project will install equipment/systems necessary for improving safety of operations at Tribhuvan 
International Airport and seven major domestic airports, thus proper maintenance of the procured 
equipment/systems will be very important for socio-economic activities in Nepal.  As mentioned 
later in 2-5-2, the CAAN’s current account shows substantial surplus in recent years, and there will be 
no problem to procure and maintain appropriate number and types of spare parts.  Therefore, one set 
each of major spare parts/modules, which are required as immediate stock, will be procured in the 
Project.   
 
 
2-2-4-7  Operational Guidance Plan 
 
Some of the equipment/systems, which will be procured by the Project will have the function almost 
same as the existing equipment/systems, but their operation and maintenance methods differ from the 
existing ones.  Thus, training of operation and maintenance staff is required for achievement of full 
effects of the Japan’s Grant Aid.  Outline of operation and maintenance training is shown in 
Table2-2-16.  It is planned that the engineers, who conduct adjustments and tests of the equipment/ 
systems, will conduct training of corresponding equipment/systems.   
 

Table 2-2-16  Outline of Operation and Maintenance Training 
Trainees Equipment Operator (Air Traffic Controller) Maintenance Engineer 

Subject - LOC/T-DME (1 day x 3 group) 
- VOR/DME (1 day x 2 airport) 
- Radar Controller Training Simulator (3 day) 
- Flight Procedure Design System (2 day) 

- LOC/T-DME (3 day x 2 group) 
- LOC Maintenance Training Equipment 

(included in above) 
- VOR/DME (3day x 2 group) 
- VOR/DME Test Rack (included in above) 
- Radar Maintenance Training Equipment 

(3day x 2group) 
- Radar Controller Training Simulator (3 day) 
- Runway Lighting System(1 day) 
- Flight Procedure Design System (3 day) 
- Solar Power Supply System (1 day) 

Contents 
of training 

- Basic concept of system 
- Prohibition / limitation on system operation  
- Method of operation 
- Response in case of emergency 

- Concept of system 
- Prohibition / limitation on system operation 
- Method of operation 
- Response in case of emergency 
- Periodic inspection 
- Theory of tests, handling of test equipment 
- Diagnosis of failure and method of repair 
- Instructions for storage/transportation of 

equipment 
- Management of test equipment, consumables 

and spare parts 
Source: JICA Survey Team 

 
 
2-2-4-8  Soft Component (Technical Assistance) Plan 
 
It is considered necessary to provide technical assistances for operation and maintenance of 
LOC/T-DME and designing PBN flight procedures by using the Flight Procedure Design System to be 
procured under the Project, but no soft component is planned because these assistances will be 
required for several years after taking over of the equipment/systems.   
 
 
2-2-4-9  Implementation Schedule 
 
The project implementation schedule including the detailed design, procurement/installation of 
equipment, commissioning and taking over of the equipment is shown in Table 2-2-17. 
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Table 2-2-17  Project Implementation Schedule 

 
*1 Flight Procedure Design System & Radar Controller Training Simulator, *2 Runway Lighting System, *3 Solar Power 
Supply System, *4 Radar Maintenance Training Equipment, *5 LOC/T-DME, LOC Maintenance Equipment, VOR/DME & 
VOR/DME Test Rack 

Source: JICA Survey Team 
 
2-3  OBLIGATIONS OF RECIPIENT COUNTRY 
 
The following paragraphs describe outline of obligations of Nepalese side identified in Table 2-2-12.  
It is understood possible and reasonable that the Nepalese side will bare these obligations.  However, 
some of the obligations will require coordination within the CAAN and/or the Government of Nepal 
(GoN), negotiation with the third parties, preparatory work at the Project sites, etc., which shall be 
completed in timely manner.  It is, therefore, indispensable to formulate good understanding of these 
obligations among the concerned parties of Nepalese side.   
 
1) Process and Charges of Banking Arrangement and Authorization to Pay 

The GoN shall open an account under the GoN’s name in a bank in Japan, issue Authorization to 
Pay as appropriate, and bear all commissions paid to the bank. 
 

2) Customs Clearance of Import Equipment and Material 
The GoN shall make a customs clearance for importation of equipment and materials, which are 
to be used for the Project.   
 

3) Permissions for Entrance to the Site and Works at the Site 
The CAAN shall obtain or issue permissions necessary for entrance to and execution of the Works 
at the Site.   
 

4) Bearing Duties and Taxes in Nepal for Procurement of Materials and Services 
The GoN shall bear the customs duties, internal taxes and other fiscal levies which may be 
imposed in Nepal with respect to the local purchase of the products and the services.   
 

5) Provision of Facilities to Japanese Nationals Involved in the Project 
The GoN shall provide Japanese nationals, who are involved in the Project, such facilities as may 
be necessary for their entry into Nepal and their stay therein for the performance of their work. 
 

6) Provision of Temporary Storage Areas of Equipment and Materials 
The CAAN shall provide temporary storage areas of equipment and materials before distribution 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

　　(Site Survey)

(Work in Japan)

　(Approval of Tender Documents)

         (Issuing Tender Documents)

     (Tender Evaluation) (Total 4.5 months)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

(Preparation of Shop Drawings)

　（機器制作） (Equipment Manufacturing)

    (Shipping)

(Installation)

(Test & Traial Operation)      

(Operation & Maintenance Training)   

(Commissioning & Taking Over)　 (Total 18.0 months)
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to the installation sites. 
 

7) Land Acquisition for VOR/DME Sites 
In compliance with JICA’s Guidelines for Environmental and Social Considerations, the CAAN 
shall acquire the land areas for installation of VOR/DME at Chandragadhi and Dhangadhi in 
advance.   
 

8) Restriction of Operation of Airport Facilities Necessary for Installation Works 
The CAAN shall implement restrictions of operation of airport facilities necessary for installation 
works around the runways of TIA, Lukla, Jomsom and Jumla Airport. 
 

9) Preparation of VOR/DME Sites 
The CAAN shall prepare the VOR/DME sites including earthworks, installation of face and gate, 
construction of an access road between the existing road and the site and provision of commercial 
power to the site in advance.   
 

10) Chop-off Top of Trees obstructing line-of-sight between Tower and VOR/DME Site 
The CAAN shall chop-off top of trees, which obstruct the line-of-sight between the control tower 
and VOR/DME site at Chandragadhi so that these two locations can be connected with a radio 
LAN.   
 

11) Preparation of Space for Equipment Installation in Existing Buildings 
The CAAN shall remove the existing equipment (including appropriate disposal) so as to secure 
spaces for installation of new equipment.   
 

12) Air Conditioning of Radar Lab and Simulator Room 
The CAAN shall provide air conditioning at Radar Lab and Simulator Room for proper operation 
of LOC Maintenance Equipment, Radar Maintenance Equipment and Radar Controller Training 
Simulator.   
 

13) Provision of Cable Ducts under Runway/Taxiway or Permission for Use of Existing Fiber Optic 
Cable at TIA 
The CAAN shall, based on the choice of the Supplier, provide, at no cost, cable ducts crossing the 
runway/taxiways or permit use of the existing fiber optic cable at TIA for transmission of control 
and monitoring signals between the Operations Building and the sheltes of Localizer.   
 

14) Provision of Internet Connections between Two Airports and Sinamangal 
The CAAN shall provide internet connections between Chandragadhi - Kathmandu and 
Dhangadhi - Kathmandu for central control and monitoring of the VOR/DMEs.   
 

15) Provision of LAN with Internet Access 
The CAAN shall provide LAN with internet access for remote maintenance and license 
management of the Flight Procedure Design System.   
 

16) Provision of Available Obstacle and Terrain Data for Flight Procedure Design System 
The CAAN shall provide topographic maps and existing obstacle data, which should be included 
in the database of the Flight Procedure Design System, to the Supplier at no cost.   
 

17) Maintenance/Update Service Contract for Flight Procedure Design System after 1-ear 
The CAAN shall make a maintenance service contract with software maker of the Flight 
Procedure Design System so that it will correspond to the revisions of ICAO PANS-OPS, etc. 
even after one year from the taking over.   
 

18) Provision of an Additional Breaker in Power Distribution Board at TIA’s P1 Substation 
The CAAN shall provide an additional breaker in the existing power distribution board at TIA’s 
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P1 Substation, from which electric power will be supplied to the Localizer.   
 

19) Check and Repair Existing Power Distribution System to Be Connected with Solar Power Supply 
System 
The CAAN shall check the existing power distribution boards and secondary power distribution 
cables of the terminal building/control tower at Lukla, Jomsom, Jumla, Rara and Simikot Airports, 
and repair them as necessary.  It should be noted that the capacity of the solar power supply 
system was calculated by assuming use of LED lighting.   
 

20) Cabling between Existing and New Power Distribution Boards for Solar Power Supply System 
The CAAN shall make cabling between the existing power distribution board and the new power 
distribution board to be installed for the solar power supply system at Lukla, Jomsom, Jumla, Rara 
and Simikot Airports.   
 

21) Provision of Commercial Power Supply to Each Site 
The CAAN shall provide commercial power supply to the Sites, which will be necessary for the 
operation of equipment and systems after commissioning.   
 

22) Flight Check 
The CAAN shall arrange aircraft, inspector and ground support personnel (except for supporting 
personnel of the contractor) necessary for flight check of the LOC/T-DME and VOR/DMEs, and 
bear their costs.   

 
 
2-4  PROJECT OPERATION PLAN 
 
An Air Traffic Safety Electronics Personnel or an electrical engineer, who can maintain equipment, is 
not stationed at the domestic airports, where parts of equipment will be installed by the Project.  
Therefore, a central control and monitoring system of the VOR/DME, for which daily inspection is 
indispensable, is to be installed at Kathmandu.  The Runway Lighting Systems and Solar Power 
Supply Systems will be operated (on/off, etc.) by the air traffic controllers of each airport.  If a 
failure occurs, technical staff at Kathmandu will be dispatched for troubleshooting and maintenance 
based on the request from the airport manager or air traffic controller. 
 
Table 2-4-1 shows department/section responsible for operation and maintenance of equipment in 
Kathmandu.  Staff strength, number of current staff and electronics/ electrical engineers in these 
departments and sections are as shown in Table 2-4-2, and insufficiency of electronics/electrical 
engineers is evident.   
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Table 2-4-1  Department/Section Responsible for Operation/Maintenance of Equipment 
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TIA Com. & Nav. Aid Section OM (M)   (M) (M)    

Com. & Nav. Dept.   OM OM    (M)  

ATM Dept.        OM  

Electrical Mechanical Dept.       M  M 

Civil Aviation Academy  OM   OM OM    

Note: O – Operation, M – Maintenance, (M) – Maintenance Support 
     *1 : Operation by air traffic controllers of each airport 

Source: JICA Survey Team 
 

Table 2-4-2  Staff Strength, Number of Current Staff, Electronics/Electrical Engineers 

Department/Section Staff Strength Current Staff 
Electronics/Electrical 

Engineers 

TIA, Com. & Nav. Aid Section 36 16 14 

Com. & Nav. Dept. 15 6 6 

ATM Dept. 14 3 0 

Electrical Mechanical Dept. 14 10 1 

Civil Aviation Academy 31 25 2 
Source: JICA Survey Team 

 
It is necessary to add at least five maintenance staffs as listed below for operation and maintenance of 
the equipment to be procured by the Project.   

 TIA, Com. & Nav. Aid Section: 3 staffs 
 Com. & Nav. Dept.: 1 staff 
 Electrical Mechanical Dept.: 1 staff 

 
With regard to the insufficiency of technical staff, the CAAN should, in addition to filling the 
vacancies as soon as possible, endeavor to increase the retention rate of staff through improving 
treatment of staff, establishing carrier development plan, etc.  It is also recommendable to consider 
outsourcing parts of regular inspection and maintenance to the private sector for ensuring proper 
operation and maintenance of equipment.   
 
It is planned that the spare parts to be procured by the Project will be registered in a spare parts 
management system being developed by “The Project for the Development of a Spare Parts 
Management Center and En-route Radar Control Services”, and stored in a central storage at 
Kathmandu.  When a failure occurs in the equipment, necessary spare parts will be carried to each 
site by the maintenance staff.   
 
Operation and maintenance cost after the Project is described later in Section 2-5-2.   
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2-5  PROJECT COST ESTIMATION 
 
2-5-1  Initial Cost Estimation 
 

(1) Nepalese Portion: approximately 56.6 million Nepal Rupee (about 66.7 million Yen) except for 
the project management costs, such as remunerations for staff, travel expenses and others 

(i) Land acquisition for VOR/DME sites: 22.4 million Nepal Rupee (about 26.4 million Yen) 
(ii) Site preparation of VOR/DME sites: 4.0 million Nepal Rupee (about 4.7 million Yen) 
(iii) Flight Check: 20.0 million Nepal Rupee (about 23.6 million Yen) 
(iv) Bank Commission: 2.1 million Nepal Rupee (about 2.5 million Yen) 
(v) Customs Duty: 8.1 million Nepal Rupee (about 9.5 million Yen) 

 
(2) Conditions for Estimation 

(i) Time of Estimation: October, 2015 
(ii) Exchange Rate :1 US$  = 123.31 Yen 

:1 Nepal Rupee (NPR) = 1.179 Yen 
(iii) Procurement Period：Detailed design, equipment procurement and installation periods as 

shown in Table 2-17. 
(iv) Others：Cost should be estimated in accordance with relevant rules and guidelines of 

Japan’s Grant Aid. 
 
 
2-5-2  Operation and Maintenance Cost 
 
An average annual operation and maintenance cost for the equipment to be procured by the Project, 
including costs for the additional maintenance personnel, is estimated as shown in Table 2-5-1.  Note 
that the Radar Maintenance Training Equipment and Radar Controller Training Simulator are 
replacement of the existing equipment, but almost no operation and maintenance costs have been 
incurred for these existing equipment in the recent years because no spare parts were produced by the 
manufacturers.   

 
Table 2-5-1  Annual Incremental Operation and Maintenance Costs by the Project 

Item Amount (million NPR) 
Personnel Expenses 3.0 
Operation and Maintenance Cost 20.0 
 LOC/T-DME and LOC Maintenance Training Equipment (4.1) 
 VOR/DME System and VOR/DME Test Rack (4.8) 
 Radar Maintenance Training Equipment (3.5) 
 Radar Controller Training Simulator (1.0) 
 Runway Lighting System (0.4) 
 Flight Procedure Design System (2.5) 
 Soloar Power Supply System (3.7) 

Total 23.0 
Source: JICA Survey Team 

 
Table 2-5-2 shows CAAN’s personnel expenses and equipment maintenance in the last three fiscal 
years.  The above incremental costs are less than 1% of F/Y 2013-2014 for the personnel expenses 
and about 25% for the equipment maintenance. 
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Table 2-5-2  Personnel Expense and Equipment Maintenance Expenses  
(million NPR) 

Item F/Y 2011-2012 F/Y 2012/-013 F/Y 2013-2014 
Personnel Expenses 567.4 719.4 964.0 
Equipment Maintenance 23.9 52.0 78.8 

Note: Personnel Expenses include Pay Roll Cost & Benefits and Bonus. 
Equipment Maintenance includes both aviation and support system equipment maintenance. 

Source: JICA Survey Team 
 
In order to prepare for the future replacements of the equipment to be procured by the Project (in 
about 15-year cycle except batteries for the Solar Power Supply System, for which in about 7-year 
cycle), it is recommendable to add about NPR 50 million per year to the current depreciation cost 
(about NPR 600 million in F/Y 2013-2014).   
 
It is considered that the CAAN is capable to bear these additional operation and maintenance cost and 
depreciation cost since it has been recording the net profit of more than NPR 1 billion in the recent 
years.  
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CHAPTER 3  PROJECT EVALUATION 
 
3-1  Preconditions 
 
Preconditions for implementation of the Project are as follows: 
 Nepalese side should ensure corporation of the Government of Nepal on “2-3 Obligations of 

Recipient Country“. 
 CAAN should promise implementation of design, verification and safety assessment of 

LOC/T-DME approach procedures. 
 CAAN should acquire the land for VOR/DME at Chandragadhi and Dhangadhi. 
 CAAN should implement site preparation, installation of fence and gate, construction of an 

access road and power supply works for the VOR/DME sites.  
 
 
3-2  Necessary Inputs by Recipient Country 
 
Inputs by Nepalese side necessary for completing overall project plan are as follows: 
 CAAN should strengthen its permanent staff, employs temporary staff as required, and 

establishes a Project Management Unit (PMU). 
 PMU, with cooperation of other units and organizations, should fulfill “Obligations of 

Recipient Country” 
 CAAN should secure the budget necessary for operation and maintenance of the equipment 

procured by the Project. 
 CAAN should increase its technical staff and endeavor to increase the retention rate of staff 

through improving treatment of staff, establishing carrier development plan, etc.   
 
 
3-3  Important Assumptions 
 
Important assumptions for achievement/sustainment of the Project effects are as follows: 
 CAAN staffs, who have been involved in the Project, will continue to involve in improvement 

of safety of aircraft operations in navigation and landing at Tribhuvan International Airport and 
the seven target domestic airports.   

 CAAN will operate and maintain the existing aviation safety facilities properly. 
 Air operators will maintain safety of aircraft operations under the CAAN’s safety oversight. 
 Air traffic demands at the target eight airports will not decrease due to the change in socio- 

economic conditions, etc.  
 There will be no shortage of fuel, etc., which was occurred in Nepal for several months from 

September 2015 due to the blockage of Indian border.   
 
 
3-4  Project Evaluation 
 
3-4-1  Relevance 
 
The relevance of implementation of the Project as one of the Japan’s Grant Aid projects is judged high 
for the following reasons: 
 
(1) Beneficiaries 
 
Direct beneficiaries of the Project will be CAAN’s air traffic controllers, air traffic safety electronics 
personnel, air operators at Tribhuvan International Airport and the target seven domestic airports and 
their users.  Indirect beneficiaries through tourism, trade and international exchanges will be all the 
people of Nepal.   
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(2) Project Purpose 
 
The objective of the Project is to improve safety of navigation and landing of aircraft at Tribhuvan 
International Airport and major domestic airports through procurement and installation of the 
LOC/T-DME System, LOC Maintenance Training Equipment, VOR/DME System, VOR/DME Test 
Rack, Radar Maintenance Training Equipment, Radar Controller Training Simulator, Runway 
Lighting System, Flight Procedure Design System and Solar Power Supply System at Tribhuvan 
International, Chandragadhi, Dhangadhi, Lukla, Jomsom, Jumla, Rara and Simikot Airports, thereby 
contributing to improve the safety and efficiency of air transport in Nepal.   
 
(3) Compatibility with Nepalese National Development Policy 
 
The Government of Nepal identified development of physical infrastructure as one of the strategies to 
bring down the population living below the poverty line to 18 percent in “Thirteenth Plan (FY 
2013/14-2015/16) Approach Paper”.  The Project can be placed in the priority areas of (i) 
development of roads and other physical infrastructure and (ii) development of tourism, industries and 
trade sector.   
 
(4) Compatibility with Japanese ODA Policy 
 
The Japanese “Country Assistance Policy for Nepal” (April 2012) sets ”Building social infrastructure 
and institutions for balanced and sustainable economic growth” as one of the priority areas, and states 
“In order to directly improve the living standard of people, Japan supports the building of social 
infrastructure and institutions relating to transportation, with due attention to the environment and 
disaster prevention.”  The Project is in line with this policy.  Furthermore, it includes radar 
maintenance training equipment and radar controller training simulator as the project components, 
which supplements ongoing “Tribhuvan International Airport Modernization Project (Surveillance 
System)” and “The Project for the Development of a Spare Parts Management Center and En-route 
Radar Control Services” 
 
 
3-4-2  Effectiveness 
 
The following Outputs are expected to be achieved by the Project, and the effectiveness of 
implementation of the Project as one of the Japan’s Grant Aid is expected to be high for achievement 
of the Project Purpose.   
 
1) Quantitative Effect 

Indicator 
Baseline 

(Year 2014) 
Target 

(Year 2021) 

Number of flights that can land with precise approach by 
using LOC at Tribhuvan International Airport (Number/Year) 

0 27,000 

Percentage of domestic flights that can fly to destination 
airports by using VOR/DME2 

48.5％ 51.2％ 

Runway Usability Factor for jet aircraft at Tribhuvan 
International Airport3 

89% 95.6% 

 
 

                                                      
2 (Total number of domestic aircraft movements at the airport with VOR/DME) / (Total number of domestic 
aircraft movements at all airports in Nepal) 
3 Weighted average of (Total number of meteorological observations, which are better than the weather 
minima of the conventional approach procedures) / (Total number of periodic observations) for CAT-C and 
CAT-D aircraft 
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2) Qualitative Effect  
 
 Enhancing safety of aircraft operations at eight target airports through improvement of aviation 

safety facilities, equipment and power supply system 
 Enabling sustainable operation and maintenance of Monopulse Secondary Surveillance Radar 

(MSSR)  
 Enabling sustainable training for new radar air traffic controllers of CAAN 
 Creating an environment to improve efficiency and advancement of flight procedure design 

services by CAAN 
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Appendix 1: Member List of the Study Team 
 

Name Responsibility Affiliation 

Hiroyuki Ueda Team Leader JICA 

Shinichi Saito Planning Management JICA 

Toru Shimada Chief Consultant/Air Nav. Facility Plan ADAMIS Ltd. 

Koichi Kawamoto Air Nav. Facility Design (1) Aviation Systems Consultants Co. Ltd. 

Tadayoshi Tanno Air Nav. Facility Design (2) Aviation Systems Consultants Co. Ltd. 

Keiji Yamazaki Aeronautical Ground Light Design ADAMIS Ltd. 

Minoru Sakata 
Seiji Okada 

Installation Plan/Cost Estimate Aviation Systems Consultants Co. Ltd. 

Shinji Hara Flight Procedure Design Oriental Consultants Global Co. Ltd. 

Niso Wada Natural Condition Survey Oriental Consultants Global Co. Ltd. 

Yuki Morinaga Environmental & Social Consideration Oriental Consultants Global Co. Ltd. 
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Appendix 2: Study Schedule 
 
The 1st Field Survey (from 04 April to 09 May 2015) 
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The 2nd Field Survey (from 27 September to 11 October 2015) 
 

 
 
The 3rd Field Survey (from 06 December to 11 December 2015) 
 

 
 
The 4th Field Survey (from 27 February to 05 March 2016) 
 

 
  

No. Date
JICA

Team Leader

Chief Consultant/Air 

Navigation System Plan

1 6-Dec Sun
Trip　TG661/TG319 

（Haneda→Bangkok→

Kathmandu）

2 7-Dec Mon
Trip　TG319 

（Bangkok→Kathmandu）

Explanation/Discussion of 

Technical Memorandum

3 8-Dec Tue Explanation/Discussion of Technical Memorandum

4 9-Dec Wed Signing Technical Memorandum

5 10-Dec Thu
Trip TG320/TG640 

(Kathmandu→Bangkok→)

6 11-Dec Fri
Trip TG682 

（→Haneda）

No. Date
JICA

Team Leader

JICA

Planning Management

Chief Consultant/Air 

Navigation System Plan

Air Navigation System 

Design (1)

Aviation Lighting Facility 

Plan
Flight Procedure Design

1 27-Feb Sat Trip　TG661/TG319 （Haneda 00:20→Bangkok→12:45 Kathmandu）  

Trip　TG661/TG319 Submission of Draft Report Trip　TG661/TG319 

Courtesy call to CAAN Preparation of Explanation Meeting with CAAN

Meeting with JICA Office Preparation of Explanation

Explanation/Discussion of Draft Report

Meeting with Ministry of Finance Explanation/Discussion of Draft Report

Drafting Minutes of Discussions Explanation/Discussion of Draft Report

5 2-Mar Wed Discussion on Draft Minutes of Discussions
Ditto

Trip TG320/TG640 

（Kathmandu→Bangkok→)

6 3-Mar Thu
Signing of Minutes Discussions

Report to Embassy of Japan

Trip TG682 

（→Haneda）

7 4-Mar Fri
Report to JICA Office

Trip TG320/TG640 （Kathmandu 13:50→Bangkok→)

8 5-Mar Sat Trip TG682 （→06:55 Haneda）

2 28-Feb Sun

3

4 1-Mar Tue

Mon29-Feb
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Appendix 3: List of Parties Concerned in the Recipient Country 
 

Organization Position Name 

Civil Aviation 
Authority of Nepal 

Director General (Deputy DG in 1st survey) Sanjiv Gautam 

Deputy Director General Raj Kumar Chhetri 

Deputy Director General (Retired) Surya B. Thapa 

Deputy Director General (Officiating DG in 1st survey) Mahendra Singh Rawal 

Deputy Director General Devanand Upadhyay 

Deputy Director General Devendra K.C. 

Director, CNS Planning & Development Dept. Hansha Raj Pandey 

Director, ANS Safety Standard Dept. P. B. Tiwari 

Director, AIM Dept. Shishil  

Director, Aerodrome Engineering Dept. Dhurba Das Bhochhibhoya 

Officiating Director ATM Dept. Purusholtam Shakya 

Deputy Director, TIA Modernization Project Sanjeev S. Kathayat 

Deputy Director, Com & Nav. Aid Dept. Deo Narayan Shah 

Deputy Director, ATS/SAR Bharat Pd. Sharma 

Deputy Director, ANS Safety Standard Dept. Sobha Shrestha 

Deputy Director, ANS Safety Standard Dept. Suwarn Raj Upadhyay 

Deputy Director ATCEP Babu Ram Paudel 

Manager, CNS Planning & Development Dept. Pravin Neupane 

Officer, CNS Planning & Development Dept. Ram C. Adhikari 

Manager, Air Traffic Management Dept. Mukesh Raj Dahul 

Manager, Air Traffic Management Dept. Rajesh Dangol 

Manager, Electro/Mechanical Dept. Kul P. Simkhada 

Deputy Manager, Electro/Mechanical Dept. Sunil Kr. Kushwara 

Senior Officer, Aerodrome Engineering Dept. Nal Bikram Thapa 

Manager, ANS Safety Standard Dept. Ganesh Bahudur Kunwar 

Tribhuvan 
International 
Airport Civil 
Aviation Office 

Officiating Director, Technical Service Dept. Madan L. Kafle 

Deputy Director, Radar Surveillance Div. M. B. Vaidya 

Deputy Director, ATS/SAR Div. Bharat Sharma 

Deputy Manager, Mechanical Section Prabha Sharnia 

Deputy Manager, Electrical Section Sanjay Kr. Chaudhay 

Chief, COM & NAV Div. Suresh Pd. Sah 

Chandragadhi 
Airport 

Deputy Director Rewant Bahadur Kunwar 

Dhangadhi Airport Airport Manager Rajendra 

Lukla Airport Airport Manager Shreehuri Bhatta 

Jomsom Airport  Surya Bahadur Khatri 

Simikot Airport Airport Manager Kailash Kumar Sharma 

Jumla Airport  Santosh Adhikari 

Civil Aviation 
Academy 

Academy Chief (Deputy Director General) Narendra Bahadur Thapa 

Deputy Director Devendra Joshi 

JICA Experts Chief Advisor/CNS Maintenance Expert Maksato Nomiya 

Spare Parts Management Expert Jiro Harada, Toshiji Abe 

Enroute Radar Control Expert  Masahisa Oota 

Embassy of Japan First Secretary Makoto Ooyama 
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TECHNiCAL MEMORANDUM ON THE PREPARATORY SuRVEY
FOR

THE PROdECT FORlMPROVEMENT OF AVIAT10N SAFETY FAC,LITlES

IN MAJOR AIRPORTS

The 」tCA Survey Team hetd technical discussions with ttciais concerned of

CAAN for the captioned survey to wraprup the survey works carried out during their

stays in Nepatfrom 06 Aprilt0 08 May and f「 om 23 Septemberto 03 0ctober 2015,

in the course of technical discussions and field survey the both sides confirrned

the rnain items describё d in the attached sheets,

Kathmandu,09 0ctobe馬 2045

Toru Shimada

Chief Consukant

Prepatttory Survey Team

」apan international Cooperation Agency

Civil Aviatton Authottty of Nepal

SaniiV Oautam
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ATTACHttENT

イロ instrument Landing System(lLS)and Distance Measuring Equipttent〔 卜DME〕

(1)SyStem Biock Diagra簡

〕
品稲姦面 1干         :

i                                   i    i     P°

rtFcr Suptty                              T°
“
minal              i

(2)とocatiZer(LOC)Antenna Site

／
ん
／
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(3)Glide Patぬ (GP)and T― DME Antenna Stte

(4)4/ork DerYlarCattons

Relocation of VVind Direction indicator r

Orading in fttnt of GP Antenna /
Provision of Cable Ducts under Runway/Taxiway or Permission for Use of
Existing Fiber Optic Cable

/

Equipment Sぬ etter wlぬ AFr Condtticner r
Cabling for Power Supply and ControrMonttOring Signal /

Connection to the Existinc Power Distribu8on Board /

Procurement of Equipment(Note 4) /

Transportation of Equipment /

installation of Equipmeni ア

Connection of Power Cable to Pt and P2 Substation γ

Provis,on of Additional Breakers in Power Distribution Boards /
Elect疫 8 Power Suppty γ

Provis,on ofAi掩raft and tnspector for Fl19ht Cattbrationプinspection(Note 2) r

Ground Stafffor Fligぬ t ctttibrationメinspection / /
Note

Note

(5)Flight Procedure DesiOn Ctttetta

> MOC for Mountainous Areai
‐  Additionat 4 000/G施電OC wili be applied forinterlnediate and some section of Final Approach

Segments
>  Hoight Loss Margini

―  Modified cユ iculation method is developed with additionat rnargin based on

> OAS Coefficients:
― PANS― OPS cttteria for 3.5 degree OAS are applied

> Attustments ofW surFace of OASi
ヵ PANSrOPs criteri&for steeper slope are appried.

> o由gin of Z sufface of OAS:

i々 CAAN confirrrled that Japanese air navigational equipment is acceptable even
without a type approvaithatis required in Section 75,(1)of“ CiVil Aviation Regulation,

2058'テ becawse there is no systern oftype approvalin dapan.

2i CAAN confirrned that“ the ottanizatiOn having flight inspection approval frorn鐘
concerned countrv'テ in Section 75,(6)of iCiV‖ Aviation Regulation,2053"rneans“ the

organization having ffightinspection approvalfrorn its home countrv"t

苺
骸

OPS
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＞

　

＞

‐  PANS―Ops critetta for steeper siOpe are applied.

Correction of Etevation
―  Terrain maps are applied wvitぬ rttles of next contour and 30r13 vegetationち

Turn Aititude due to height restriction of Thirrli Catthaghari
口 500m ciearance from Oroundと evel(6037ftl haS tO be secured even r DH and MDH are

lncreased.

2. Radar Contrcrier Training Sirnulator

(4)Mttor COmponents

ACC Radar Controller ttForkino Poskion convertibie to APP

ACC Coordinator Pos走 lon

APP Radar Controller Workino Position

APP Coordinator Position GOnVertibte to ACC
instructor+Pilot Poslion common use forACC and/orAPP

common use forACC and〆 orAPP
Scena高o Generator

voice Communication Conttti Simじ iator

(2)Work Demarcattons

Preparation of Space for Equipmentlnstaliation in Simulator Roo搬

Procuremeni of Equipment

instaHation of ttquipment

Air Cond止 loning of Simutator Room

3. Radar Maintenance Training Equipment

(1)MaiOr components

Notei CAAN requested procurettent of the same ttodei as that of``Tribhuvan intemational

AirpOrt Modernizatton Proiect(SurVeillance Syste競 )"fOr pratticai training.

Dernarcaticnst2)ヽ脚ork

preparation 6f Space for Eqttipttent lnstanation in Radar Laboratory

procurement of Equipment

Transportation of Eqttipment

on of Equipment

Provision of Electttc Powver

Air Condttioning of Radar Laboratory
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Locaiizer Tttnsmiter l no, Sinole Confutation

Locatizer Monitor l no. Sinole Corlftttatiorl

Locatizer Controモ ler l no. Sinoie Confutation

Locarizer sional Cenerator l no.

Localizer Durnrrlv Antenna 打no.

Gtide Ptth Transttitter 4 nor Sinote Confutation

Glide patぬ Mon故6r

“

no. Sin91e Confutaton

Glide patぬ Controller  々no Sinole Confutatton

Gttde Patぬ Signa1 0enerator イno.

Glide Path DttrnttY Atttenna 4 no

4コ  lLS Maintenance Training Equipment

(り MttOr COrnponents

5コ  Runway Lights

(1)MaiOr cOmponents

Note l: CAAN conttftted that test report certifying comptiance wkh Annex 14 is acceptabie
instead of the type approvar that is re

Regulation,2058".

4

(2)Work DOmarca8ons

Preparation of Space for Equipmentinstallation ill Radar Crass Room

Trattsportation of ttqLlipment

instaliatton of Equipment

Provislon of Electttc Power

Air Condttoning of Radar Ciass Room

10 nos

Runwav Tぬ resholdダ Ettdと iO為t(Green/Red)forと Ukia,ど Gttsom,」 umia

Runwav Tぬ resね ord ideFltittcation for」omsorFl,Jumia

Radio Controi Untt for生 じkra、 じ0船SOm、 Jじ恥ia

(2)YVork Demarcattons

Procttrement of Eqじ ipment(Note l)

lnstaHatioll of Equipttent
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6. VHF Ottnidirectional RangeFDistance Measuttng EttuipFnent(VOttDME〕

(4)System Block Diagram

I       DVい

出めNASF   ――一―

i::二

二二::二 :   

‐‐‐‐‐~‐ ‐  ‐          ‐                 一 ‐ ‐‐   ‐

   1                  1   

‐  ~   ‐   ‐‐ ‐ ‐        ‐          ‐       ‐           ‐ヽ ‐      ‐

 i  i

li‐耐
‐
,「 ― ¬       !  |

十

!  L田

|~J~=薩蒔
五 と

と_________―――――――――一―――――――――」
=====■

こ丁
==と

__F空ダ」」J｀______

(2)PropOSedとo饉斌on ofVOR/DME Sitts

Chandraghadhi
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(4)YVork Demarca8ons

Land Acquisition γ

Site Preparation inciuding Earthworks and storm Water Drainage /
Construction ofAccess Road /
provision of City Power supply up to Power Distribution 3oard /
internet conrlections between 2 AirpOrts and Sinamar19al /
Equipment Shelter witれ Air Condttoner γ

Power Distttbution Board /
Procurement of Equipttent(Noteり /
TranspOttat,on of Equipment /
instaltatlon of Equipment /
Emergency Power Suppty System ノ

chop‐ ofF Trees obstttcting ttne‐ o■s19ht between「弱R&vOR/DME site /
provision ofAfrcrai and inspector for Flight Cattbra8onAnspectlon(N6te 2)

ノ

Gfound Staf for Fright catibration/inspectiOn t/ r

Note

Note

li CAAN 9onfirrned that Japanese air navigational equ,pment is acceptabte even
without a type approvaithatis required in Section 75,(1)ofttCivtt Avia8on Regじ latton,

2058"because there is no systtm oftype approvatin Japan.

2i CAAN confirrned that“ the organization having fttght inspection approval frorrl the

cOncerned countnだ in section 75,(6)of“ CiVil Aviation Regulation,2058カ means“the
organizatonぬaving RFghtinspection approvaifrom Rs home countrY"4

7t VOttDME Test Rack

(1)MaiOr cOmponents

Demarcattons律)WOrk

Preparat,on of Space for Equipmentinst

Procurement of Equipment

Transp61tation of Eqtripttent

installation of Equipment

Provision of Electttc Power

6
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Flioht Procedure Desion Sotware

PC with Database Server Function

External Hard Disk

24 inch wide monkor

8= F!ight Procedure D●sign System

(り MttOr cOmponents

Note:A specific rnodetthatis used by Civil Aviation Bureau of」 apan shali be procured so that

Japanese experts can transfer their flight procedure design technology rYlost effectivety

9. Solar E:ectric Power Supp:y System

(1)Esば mated Power Consumpton and Pianned PV Panet and Battery Capacity

(2)ulork Demarcattons

Desk and Chair /
Procurement of Equipment r
TranspoAation of Equipment /
installation of Equipment /

Provision of Electttc Power /
Provision of LAN with internet Access F
provision ofAvaitabte Oわ stacie and Terrain Data γ

construction of C)bstacie and Terrain Database r

Y々ear Maintenallce SeFViCe r

Maintenance/Update Service aftertt Year(apprOx.USS25,000/yea吟 γ

Lttkta Terrninal

(2)Systtm密 1。ck Diagrams

As shown in Figureヵ 4 througぬ ‐6.
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(3)Work Demarcattons

Note l: it is recornrrlended to replace ati the existing iights byと ED for energy saving,  The

Procurerrlent of Equiprrlent

Cabting fttrn Existin9 Power Distttbu笥 o残 Bcard to Solar Charge Controtter

Check and Repair Ettsting POwer D,stttbじ岨on System o軟文el)

Cabling between ttxisting and New Power Distttbutton Boards

suppty of Commercial Power

toad catculatton wasめ ased on the LED iights,

Note 2: Grant aid prOiect witi assist CAAN in cabting works unti

operation and rnaintenance trainingョ
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Commecial Power
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Commecial Powcr

l,Phase 2 wire
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TECHNICALMEMORANDItIM ON THE PREPARATORY SItTRVEY  I
I                 FOR

TIIE PROJECT FOR IMPROVEMENT OF AVIATION SAFETY FACILITIES
‐                IN MAJOR A懸 口ORTS

PROJECT CO酌 lPONENT:INSTRUMENT LANDIN SYSTEWIt(ILS)

The JICA Suttey■平m viSiteO NPpal最 Om 6 to 10 Decembゃr2015,and held technical dis6,ssions

帝ith o館 cials c6ncerlled of CAAN 6n the lnstrument Landing system(ILS),whiCh iS one of the

requOsted iems pfthe Prttectや r lmpr9Vement 9fAviationiSafety Facilitiesin MttorAirpotts.

resttt of tOchnical dislじ SSions,both sideS conttmed the main ttems dё scribcd in the attached

Kathmalld叫 ,9 Decembo1 2015

ａ

α
Ａｓ
鏡

Toru Shilnada

ChiefCottSultanti

Preparatory靭 甲ey Tem

Japan lntO中 ationa1 0ooperationAと lncy

Ciヤ1l Aviati。早Authority ofNepal
J布れIntem航lo4al C6operatiOn Agency
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1. ExcliSion ofGlide Ptth at Tribhuvan lnternationalAirport frolll the ProseCt

BOい Side cbnirtned tllat Glide Path(GP)at Tribhuvall IIIternational Airport b6 exCluded froln tlle

PrdeCt COmponellt fOr“ e f01lowing reasonsi

On thO basis ofnlrther an41ysis by tlle Preparatory Survey Tealn in Japan,on― cOurse Localizer(LOC)

お proaCh Wll pttVide siglliflc4nt b94efltS OVer cttnt VOR approach,Beneflts of adding GP to

LOC arO relatively s弾 あ1l in ⅢrlnS Of imo中 vemellt in rttway usability ttctOr,Tlew are ShOWttin

翻 ii持 就 補 謂 岳 i桃館 蹴 1鞘弦

Ⅲ e飽軒市o sOluti中 姉 前 ま 脚 o中詫

"守【irporti   十

Table-lC ofR Usabllitv F

NOtci pr4丘 IFP charts for LOC approach and ILS(LOCttGP)apprOaoh are ndicatcd in Figures 2 and 3

rOSpeCtiVe取               ‐

Sollrcet JICA Survey Team

Another reason for exclusion of GP is ttcttical hurdesinvotteo inintrOducingnew instrument ttight

prOcもdures(IFPs).Since IFPsat TribhuVall lntlmational Airpott inclLlde the delent gradielltS Ⅲat

exceed the maxiれ um speも ifled in ICAO PANs‐OPS,tllese approach procedLlreS Shallbe鋭 巧ect tO an

attOnautical sttdv and require special approval by the national competent autho ,ヽil・ CAAN.

In tlle case of ILS(LOCttGP)preCiS10n approach,CAAN's technical abll■ y to establlsll and

Ⅲ中lettett the new IFPis limitedas the new IFP is very difFerent from the existing+on‐ precision VOR

approacht With reと ard tO tlle LOC approach,it is a n。■―preciSiOn approaい proCedure ano北 S prOnle

is Vett Si甲 1lar tO the exlsting v9R approach! Therefo中 ,CAAN has ability to ettablish and
il■plettellt the■ ow IFユ    

‐

omparlson ol ttun actor

IFPs

Attcraft Cat6嵐ory for lnstrument Approaches

CAT A CAT B CAT C CAT D
ATR72,ATR42,

Do228
B737,A320 B777,A330

No.Preclslo■

Approach

VOR(Existing) 95.0% 95.0% 90.4% 85.30/0

LOCApproach 95.50/0 95.5% 95‐5% 95.5%

ImprOヤ1111,WiOマ 軒
VORIApDI・OaCh■■

+0:50/0 ■Ot5% ■5!I% ■10t2%

Precislon

Approach

ILS(LOCttGP) 96.40/0 95,9%
not authorlzcd not authorized

‐2-
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Table-2 Work Demarcations

Provision of Cable Ducts under Runway/Taxiway 9=Perlnisslonゃ r Use Of Ettisting

Fiber ODtiC Cable
/

Equipment Shetter with Ar C9nditioner /

CablIIlg for Powcr Supply and C9ntrOyMon■ 。ring Signal γ

C01meCtibn to the E卜 isting Powe=Distribution Board /
ProcuremOnt ofEquipttent omte l) /

Trttsportation ofEqulpment /

Installation ofEqllipment γ

ConnOction ofPower Cable to Pl Substation /
Provislon ofAdditional Breakers h P6wer Distribution Bbard /

Eloctric Ppヤ er Supply /
provisl。

4 0fArcraft and lnspector for Fligllt Calibration/1nspection GfOt。 2) /

Ground Stafffor Fli」 lt Calibratiowlnspection プ /

2,System pi4gr4m anギ WOrk Dem4rca'10n

BOth Sides aま led Ott thゃ systett diagram for LOC alld

市ork demarcatiOn as shown in Table-2.

c。―loctted Dヽ電 as showll in Figtlreと 3,and

Note l:CAAN co■frmed that Japanes9 4■ lavigati。 4切 equipmcⅢ is aOceptable ew+WtthOut a type appr6val
i   mat is requireo in SICtiO五 75,(1)of`揮 ivil AviatiOn Regulation,2058'becttse there is tto system Of

type approYあ lin Japan.            |

N9te 2i CAAN conf1111led that“ the organiZati9n having night inspectio■ approヤ al±om the concer89d collnw''

in Section 75,(6)of“ CiVil Aviation Regul航 lon,2058''血eans“thc organization having nighttinspection

approval iom its home countty''.

3. Charlge OFComponents ofILS WIailltenance Trainillg EqttiPElellt

Due to the exclusion of GL“ ILS IMailatenance Training Equipment"is to be renamed as l`LOC

Maintenallce Training Equipmellt".Mttor COmponents ofLOc Mailltenance Training Equipttent are

shown in Table-3.

Table― or Com ofLOC Wbilltenance′上十ain ul

Localizer Transnlltter l no. Sh』e Conflallration

Localizer Monitor 1■o. S血劇e ConiRllration

Localizer Contr01ler 1■o. Singlc Conflttllration

LocalizeF SiEmal GeneratOr l no.

Localizer Dummv Antenna l no.
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Appendix 7: Outline of Design of LOC RWY02 Approach Procedures 
 
(1) Alt-A: Start descending after flying-over the top of Mt. Bhattedada, and intercept a 3-deg. 

standard descent gradient path at 3NM before MAPt 
 

Proc. Name Kathmandu Tribhuvan Airport  LOC RWY02 (Alternative A) 

Design Criteria PANS-OPS Volume II Sixth Edition (2014) 

Magnetic 
Variation 

ARP (27:41:49.778 N/085:21:28.535 E)： 

00°25’57.5040” W （0.4326°E） （WMM2015, October 1st, 2016） 

Design 
Requirements and 

Conditions 

- This procedure is “non-standard” procedure due to the steep descent angle, 
which largely exceeds ICAO standard, caused by the severe terrain at the south 
of the airport such as Mt. Bhattedada. 

- Final approach track (FAT) is set as “on-set” (as agreed with CAAN). 
- Descending profile is set as (1) to start descending after flying-over the top of 

Mt. Bhattedada and (2) to intercept a 3-degree standard descent gradient path at 
3NM before missed approach point (MAPt). 

- Minimum obstacle clearance (MOC) has been increased by 100% (or doubled) 
for initial, intermediate and some sections of final approach segment up to 
6NM point from the landing threshold (THR02) due to the severe terrain at the 
south of the airport (as agreed with CAAN). 

- Penalty on minimum descent altitude (MDA) due to the steep angle descent is 
not considered for this procedure as same as the existing VOR approach (as 
agreed with CAAN).  

- Circling, MSA and holding procedures are not covered in this study so that 
CAAN should be responsible to update them for publication.  

 
1. Final Approach Segment   

Design Outline 
and  Reasons 

- The location of FAF is set at the point of IKT 10.4 DME which is after 
flying-over the top of Mt. Bhattedada. That is, descending for final approach 
starts after flying over the top of the mountain securing 300m MOC for 
intermediate approach segment. The procedure altitude for FAF is set based on 
the top altitude of the mountain. 

- Two stepdown fixes are introduced at the points of IKT 7.3 DME and IKT 4.7 
DME as per the ICAO standard, maximum two in the final approach segment. 

- The location of MAPt, which should be after visual descent point (VDP), is set 
at the point of IKT 3.0 DME in order to secure sufficient clearance against the 
terrain at the north of the airport and the restricted area of Thimi Gattagher at 
the east of the airport, which upper limit is set as 6037ft based on its ground 
altitude of 1340m with height clearance of 500m (as agreed with CAAN). 

FAT 022° (022.0176°T)  * value from FAF to THR02 

FAF IKT D10.4  (27:32:54.6577 N / 85:17:30.8276 E) 
8.7368NM from THR02, KTM D8.0719 

Procedure Alt. 8800 FT  * Based on OCA of Intermediate Approach Segment 

SDF2 IKT D7.3  (27:35:47.5675 N / 85:18:49.3172 E) 
5.6369NM from THR02, KTM D4.9720 

Procedure Alt. 6647 FT  * Based on the descending Profile of Design Requirements 

SDF1 IKT D4.7  (27:38:12.5849 N / 85:19:55.1991 E) 
3.0369NM from THR02, KTM D2.3720 

Procedure Alt. 5330 FT  * Based on the descending Profile of Design Requirements 

MAPt IKT D3.0  (27:39:47.3999 N / 85:20:38.3006 E) 
1.3370NM from THR02, KTM D0.6719 

Seg. Length 7.400NM  * Distance between FAF to MAPt  
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OCA/H 4860ft / 546ft  
* The elevation of 4314ft for THR02, which was measured after the earthquake, 

is applied for the OCA calculation. 
* Obstacle assessment for this segment was conducted using the protection areas 

for  Cat-D aircraft, which is the most critical. 
* The obstacles in the initial phase of the missed approach segment are lower 

than the control obstacle of the final segment so that they are confirmed not to 
be critical for OCA calculation. 

* The obstacles in the intermediate and final phases of the missed approach 
segment are confirmed to be cleared having sufficient MOC with 5.0% climb 
gradient for missed approach. 

* The rules of “lower limit on OCA” is not applied since FAT is on-set. 

Final Seg. 
OCA 

(FAF to MAPt) 

MOCA2 
(FAF to SDF2) 

6440ft 
* 1810.2m+150m=1960.2m (6431.1ft)  

Control Obst. 
of MOCA2 

Name No.151 Ananda Hospital3  

Altitude 1810.2m  * 1780.2m(GPS)+30m(vegetation) 

Location 27:34:54.3521 N  85:19:18.2415 E 

MOC 150m  * added MOC100% (75m) 

Primary Secondary 
MOCA1 

(SDF2 to SDF1) 
5270ft 
* 1530m+75m=1605m (5265.8ft) 

Control Obst. 
of MOCA1 

Name 1480m contour (Chapagau District) 

Altitude 1530m  * 1500m(next contour)+30m(veg.) 

Location 27:36:22.8051 N  85:19:52.1255 E 

MOC 75m 

Primary Secondary 
OCA 

(SDF1 to MAPt) 
4860ft 
* 1406m+75m=1481m (4858.9ft) 
- The top altitude of the same obstacle under the obstacle 

survey before the earthquake was almost equal with 1404.5m, 
but it become 1392.1m under the obstacle survey after the 
earthquake, which may be due to the damage on the top of the 
structure. However, the original value was applied for OCA 
calculation due to the possibility of repairing works. 

Control Obst. 
of OCA 

Name KT924 Harisiddhi Chimney 

Altitude 1406m  

Location 27:38:38.7550 N  85:20:32.0460 E 

MOC 75m 

Primary Secondary 
VDP IKT D3.3152   * 0.3148NM before MAPt 

1.6518NM from THR, KTM D0.9868 

Descent Gradient Value for 
Publication 

11.5% / 5.2%  
- Based on the descending Profile of Design Requirements (to 

intercept 3-degree descent path at 3NM before MAPt (IKE 6.0 
DME)) 

FAF to 
IKT D6.0 

11.5% 

Calculation (Start Alt.) - (ending Alt.) / Seg. Length 
 = (8800FT - 5744FT) / 4.4NM  
= 0.1143 (11.5%) 
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Seg. Length 4.4NM (Distance from FAF to IKT D6.0) 

Start Alt. 8800 FT (OCA of Intermediate Seg.) 

Ending Alt. 5744 FT (Alt. at IKT D6.0 on 3deg. path) 

IKT D6.0 to 
MAPt 

5.2% 

Calculation (Start Alt.) - (ending Alt.) / Seg. Length  
= (5744FT - 4364FT) / 4.3368NM  
= 0.05237 (5.2%) 

Seg. Length 4.3368NM (Dist. from IKT D6.0 to THR) 

Start Alt. 5744 FT (Alt. at IKT D6.0 on 3deg. path) 

Ending Alt. 4364 FT (THR elev. 4314FT + 50FT) 

ALS Full   Intermediate   Basic   No    (used for Minima calculation) 

* Based on the development under the ADB project 

 
2. Missed Approach Segment  

Description Climb on HDG022°to KTM 3.1 DME, turn right HDG243°  to intercept and 
proceed via KTM R108/R288 to DARKE and hold at 10500FT. 

Design Outline 
and  Reasons 

- The route structure of missed approach is based on the existing VOR procedure 
due to the simplification of procedures for the airport: to climb along FAT 
(022°) up to the designated turning point (KTM 3.1 DME), to turn right and to 
intercept and proceed via KTM R108/R288 to DARKE. 

- Turning at the designated turning point (TP) is applied in order to clear the 
upper limit of the restricted area of Thimi Gatthagher, which is military 
shooting range. The location of MAPt and TP are set to secure sufficient 
clearance not only the severe terrain at the north of the airport but also the 
restricted area. The climb gradient of missed approach is increased to 5.0 % for 
this purpose. 

- In order to secure the sufficient clearance to the terrain at the west of the 
airport, stabilization of the route in operation and sufficient altitude at the 
ending point of DARKE, intercepting heading is designated to KTM 
R108/R288. 

Climb Gradient 5.0% 
- The climb gradient of missed approach is set as 5.0 % in order to secure 

sufficient clearance to both the terrain at the north of the airport and the 
restricted are of Thimi Gatthagher. 

- Speed restriction of maximum 185kt is applied in order to avoid aircraft flying 
beyond the expected outer limit of the protection area. 

TP KTM D3.1000 (27:43:17.7640 N / 85:22:14.0041 E)  

 
3. Intermediate Approach Segment  

Design  
Outline 

- The location of IF is common among Alternatives A to C with consideration of 
minimum segment length of intermediate segment (3.0NM), which assumes 90 
degree LOC interception of FAT at IF. 

IF IKT D14.3281 (27:29:15.5358 N / 85:15:51.4605 E)  
12.6650NM from THR02, KTM R202/D12.0 

Track 022° (022.0074°T) * value from IF to FAF (same as FAT) 

Seg. Length 3.9281NM  * Distance between IF to FAF 

OCA 8800ft 
* 2377.3m+300m=2677.3m (8783.8ft) 
- While OCA for this segment is 8800ft based on the control obstacle below, 

altitude limitation of 9300ft above is applied at IF considering descending 
profile before FAF and influence of terrain to LOC beam. 
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Control Obst. 
of OCA 

Name No.200 153_Ridge1 
* The Highest Point from Obstacle Survey 

Altitude 2377.3m  * 2347.3m(GPS)+30m(vegetation) 

Location 27:32:24.5498 N  85:17:16.8522 E 

MOC 300m  * added MOC100% (150m) 

Primary Secondary 
Descent 
Gradient 

3.4%  * below the maximum descent gradient value (5.2%) 

Calculation (Start Alt.) - (ending Alt.) / Seg. Length = 3.3891% 

Seg. Length 2.4281NM  * 3.9281NM-1.5000NM(flat section) 

Start Alt. 9300 FT (Altitude restriction at IF) 

Ending Alt. 8800 FT (Altitude restriction at FAF/OCA above) 

 
4. Initial Approach Segment   

Design  
Outline 

- GURAS, the starting fix of the existing VOR approach with a holding 
procedure, is set as IAF, and IF is directly connected from IAF with a simple 
straight coniguration.  

IAF GURAS: KTM R202/D17.0044 (27:24:36.00 N / 85:13:46.00 E)  
17.6694NM from THR02, IKT D19.3324 

Track 022°  (021.8134°T)  * value from IAF to IF (same as FAT) 

Seg. Length 5.0044NM  * Distance between IAF to IF 

OCA 8200ft 
* 2270m+213.9m=2483.9m (8149.3ft) 
- While OCA for this segment is 8200ft based on the control obstacle below, 

altitude limitation of 11500ft above is applied at IAF due to MHA at IAF 
(GURAS).  

Control Obst. 
of OCA  

Name 2220m contour (east ridge of Dumse Dada) 

Altitude 2270m  * 2240m(next contour)+30m(veg.) 

Location 27:29:55.6608 N  85:11:10.6295 E 

MOC 213.9m  * 35.65% of MOC (600m) with 
additional MOC of 100%  

Primary Secondary 
Descent 
Gradient 

7.3%  * below the maximum descent gradient value (8.0%) 
     * 5.978% from IAF to FAF with flat section (1.5NM)  

Calculation (Start Alt.) - (ending Alt.) / Seg. Length = 7.2351% 

Seg. Length 5.0044NM 

Start Alt. 11500 FT (Altitude restriction at IAF) 

Ending Alt. 9300 FT (Altitude restriction at IF) 
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LOC RWY02:  Alt.-A 
Protection Area (Whole Area) 
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LOC RWY02:  Alt.-A 
Protection Area (Enlarged) 
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(2) Alt-B: Start descending after flying-over the top of Mt. Bhattedada, and intercept a 3-deg. 
standard descent gradient path at 3NM before RWY02 Threshold 

 
Proc. Name Kathmandu Tribhuvan Airport  LOC RWY02 (Alternative A) 

Design Criteria PANS-OPS Volume II Sixth Edition (2014) 

Magnetic 
Variation 

ARP (27:41:49.778 N/085:21:28.535 E)： 

00°25’57.5040” W （0.4326°E） （WMM2015, October 1st, 2016） 

Design 
Requirements and 

Conditions 

- This procedure is “non-standard” procedure due to the steep descent angle, 
which largely exceeds ICAO standard, caused by the severe terrain at the south 
of the airport such as Mt. Bhattedada. 

- Final approach track (FAT) is set as “on-set” (as agreed with CAAN). 
- Descending profile is set as (1) to start descending after flying-over the top of 

Mt. Bhattedada and (2) to intercept a 3-degree standard descent gradient path at 
3NM before the landing threshold (THR02). 

- Minimum obstacle clearance (MOC) has been increased by 100% (or doubled) 
for initial, intermediate and some sections of final approach segment up to 
6NM point from THR02 due to the severe terrain at the south of the airport (as 
agreed with CAAN). 

- Penalty on minimum descent altitude (MDA) due to the steep angle descent is 
not considered for this procedure as same as the existing VOR approach (as 
agreed with CAAN).  

- Circling, MSA and holding procedures are not covered in this study so that 
CAAN should be responsible to update them for publication.  

 
1. Final Approach Segment 

Design Outline 
and  Reasons 

- The location of FAF is set at the point of IKT 10.4 DME which is after 
flying-over the top of Mt. Bhattedada. That is, descending for final approach 
starts after flying over the top of the mountain securing 300m MOC for 
intermediate approach segment. The procedure altitude for FAF is set based on 
the top altitude of the mountain. 

- Two stepdown fixes are introduced at the points of IKT 7.3 DME and IKT 4.7 
DME as per the ICAO standard, maximum two in the final approach segment.  

- The location of the second SDF at IKT D4.7 DME is 3.0369NM from THR02 
so that this point is considered as the point to intercept 3-degree standard 
descent gradient path although it is slightly before 3NM before THR02. 

- The location of missed approach point (MAPt), which should be after visual 
descent point (VDP), is set at the point of IKT 3.0 DME in order to secure 
sufficient clearance against the terrain at the north of the airport and the 
restricted area of Thimi Gattagher at the east of the airport, which upper limit is 
set as 6037ft based on its ground altitude of 1340m with height clearance of 
500m (as agreed with CAAN). 

FAT 022° (022.0176°T)  * value from FAF to THR02 

FAF IKT D10.4  (27:32:54.6577 N / 85:17:30.8276 E) 
8.7368NM from THR02, KTM D8.0719 

Procedure Alt. 8800 FT  * Based on OCA of Intermediate Approach Segment 

SDF2 IKT D7.3  (27:35:47.5675 N / 85:18:49.3172 E) 
5.6369NM from THR02, KTM D4.9720 

Procedure Alt. 6913 FT  * Based on the descending Profile of Design Requirements 

SDF1 IKT D4.7  (27:38:12.5849 N / 85:19:55.1991 E) 
3.0369NM from THR02, KTM D2.3720 

Procedure Alt. 5330 FT  * Based on the descending Profile of Design Requirements 

MAPt IKT D3.0  (27:39:47.3999 N / 85:20:38.3006 E) 
1.3370NM from THR02, KTM D0.6719 
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Seg. Length 7.400NM  * Distance between FAF to MAPt  

OCA/H 4860ft / 546ft  
* The elevation of 4314ft for THR02, which was measured after the earthquake, 

is applied for the OCA calculation. 
* Obstacle assessment for this segment was conducted using the protection areas 

for  Cat-D aircraft, which is the most critical. 
* The obstacles in the initial phase of the missed approach segment are lower 

than the control obstacle of the final segment so that they are confirmed not to 
be critical for OCA calculation. 

* The obstacles in the intermediate and final phases of the missed approach 
segment are confirmed to be cleared having sufficient MOC with 5.0% climb 
gradient for missed approach. 

* The rules of “lower limit on OCA” is not applied since FAT is on-set. 
Final Seg. 

OCA 
(FAF to MAPt) 

MOCA2 
(FAF to SDF2) 

6440ft 
* 1810.2m+150m=1960.2m (6431.1ft)  

Control Obst. 
of MOCA2 

Name No.151 Ananda Hospital3  

Altitude 1810.2m  * 1780.2m(GPS)+30m(vegetation) 

Location 27:34:54.3521 N  85:19:18.2415 E 

MOC 150m  * added MOC100% (75m) 

Primary Secondary 

MOCA1 
(SDF2 to SDF1) 

5270ft 
* 1530m+75m=1605m (5265.8ft) 

Control Obst. 
of MOCA1 

Name 1480m contour (Chapagau District) 

Altitude 1530m  * 1500m(next contour)+30m(veg.) 

Location 27:36:22.8051 N  85:19:52.1255 E 

MOC 75m 

Primary Secondary 

OCA 
(SDF1 to MAPt) 

4860ft 
* 1406m+75m=1481m (4858.9ft) 
- The top altitude of the same obstacle under the obstacle 

survey before the earthquake was almost equal with 1404.5m, 
but it become 1392.1m under the obstacle survey after the 
earthquake, which may be due to the damage on the top of the 
structure. However, the original value was applied for OCA 
calculation due to the possibility of repairing works. 

Control Obst. 
of OCA 

Name KT924 Harisiddhi Chimney 

Altitude 1406m  

Location 27:38:38.7550 N  85:20:32.0460 E 

MOC 75m 

Primary Secondary 
VDP IKT D3.3152   * 0.3148NM before MAPt 

1.6518NM from THR, KTM D0.9868 
Descent Gradient Value for 

Publication 
10.0％／5.2% 
- Based on the descending Profile of Design Requirements (to 

intercept 3-degree descent path at 3NM before THR02 
(IKE 4.7 DME)) 

FAF to 
IKT D6.0 

10.0％ 

Calculation (Start Alt.) - (ending Alt.) / Seg. Length 
 = (8800FT - 5330FT) / 5.7NM  
 = 0.10019 (10.0%) 

Seg. Length 5.7NM (Distance from FAF to IKT D4.7) 
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Start Alt. 8800 FT (OCA of Intermediate Seg.) 

Ending Alt. 5330 FT (Alt. at IKT D4.7 on 3deg. path) 

IKT D6.0 to 
MAPt 

5.2% 

Calculation (Start Alt.) - (ending Alt.) / Seg. Length 
= (5330FT - 4364FT) / 3.0368NM  
= 0.05235 (5.2%) 

Seg. Length 3.0368NM (Dist. from IKT D4.7 to THR) 

Start Alt. 5330 FT (Alt. at IKT D6.0 on 3deg. path) 

Ending Alt. 4364 FT (THR elev. 4314FT + 50FT) 

ALS Full   Intermediate   Basic   No    (used for Minima calculation) 

* Based on the development under the ADB project 

 
2. Missed Approach Segment 

Description Climb on HDG022°to KTM 3.1DME, turn right HDG243°  to intercept and 
proceed via KTM R108/R288 to DARKE and hold at 10500FT. 

Design Outline 
and  Reasons 

- The route structure of missed approach is based on the existing VOR procedure 
due to the simplification of procedures for the airport: to climb along FAT 
(022°) up to the designated turning point (KTM 3.1 DME), to turn right and to 
intercept and proceed via KTM R108/R288 to DARKE. 

- Turning at the designated turning point (TP) is applied in order to clear the 
upper limit of the restricted area of Thimi Gatthagher, which is military 
shooting range. The location of MAPt and TP are set to secure sufficient 
clearance not only the severe terrain at the north of the airport but also the 
restricted area. The climb gradient of missed approach is increased to 5.0 % for 
this purpose. 

- In order to secure the sufficient clearance to the terrain at the west of the 
airport, stabilization of the route in operation and sufficient altitude at the 
ending point of DARKE, intercepting heading is designated to KTM 
R108/R288. 

Climb Gradient 5.0% 
- The climb gradient of missed approach is set as 5.0 % in order to secure 

sufficient clearance to both the terrain at the north of the airport and the 
restricted are of Thimi Gatthagher. 

- Speed restriction of maximum 185kt is applied in order to avoid aircraft flying 
beyond the expected outer limit of the protection area. 

TP KTM D3.1000 （27:43:17.7640 N / 85:22:14.0041 E）  

 
3. Intermediate Approach Segment 

Design  
Outline 

- The location of IF is common among Alternatives A to C with consideration of 
minimum segment length of intermediate segment (3.0NM), which assumes 90 
degree LOC interception of FAT at IF. 

IF IKT D14.3281 (27:29:15.5358 N / 85:15:51.4605 E)  
12.6650NM from THR02, KTM R202/D12.0 

Track 022° (022.0074°T) * value from IF to FAF (same as FAT) 

Seg. Length 3.9281NM  * Distance between IF to FAF 

OCA 8800ft 
* 2377.3m+300m=2677.3m (8783.8ft) 
- While OCA for this segment is 8800ft based on the control obstacle below, 

altitude limitation of 9300ft above is applied at IF considering descending 
profile before FAF and influence of terrain to LOC beam. 

Control Obst. Name No.200 153_Ridge1 
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of OCA * The Highest Point from Obstacle Survey 

Altitude 2377.3m  * 2347.3m(GPS)+30m(vegetation) 

Location 27:32:24.5498 N  85:17:16.8522 E 

MOC 300m  * added MOC100% (150m) 

Primary Secondary 
Descent 
Gradient 

3.4%  * below the maximum descent gradient value (5.2%) 

Calculation (Start Alt.) - (ending Alt.) / Seg. Length = 3.3891% 

Seg. Length 2.4281NM  * 3.9281NM-1.5000NM(flat section) 

Start Alt. 9300FT (Altitude restriction at IF) 

Ending Alt. 8800FT (Altitude restriction at FAF/OCA above) 

 
4. Initial Approach Segment 

Design  
Outline 

- GURAS, the starting fix of the existing VOR approach with a holding 
procedure, is set as IAF, and IF is directly connected from IAF with a simple 
straight configuration.  

IAF GURAS： KTM R202/D17.0044 (27:24:36.00 N / 85:13:46.00 E)  

17.6694NM from THR02, IKT D19.3324 

Track 022° （021.8134°T） * value from IAF to IF (same as FAT) 

Seg. Length 5.0044NM * Distance between IAF to IF 

OCA 8200ft 
* 2270m+213.9m=2483.9m (8149.3ft) 
- While OCA for this segment is 8200ft based on the control obstacle below, 

altitude limitation of 11500ft above is applied at IAF due to MHA at IAF 
(GURAS).  

Control Obst. 
of OCA  

Name 2220m contour (east ridge of Dumse Dada) 

Altitude 2270m  * 2240m(next contour)+30m(veg.) 

Location 27:29:55.6608 N  85:11:10.6295 E 

MOC 213.9m  * 35.65% of MOC (600m) with 
additional MOC of 100%  

Primary Secondary 
Descent 
Gradient 

7.3%  * below the maximum descent gradient value (8.0%) 
     * 5.978% from IAF to FAF with flat section (1.5NM)  

Calculation (Start Alt.) - (ending Alt.) / Seg. Length = 7.2351% 

Seg. Length 5.0044NM 

Start Alt. 11500FT (Altitude restriction at IAF) 

Ending Alt. 9300FT (Altitude restriction at IF) 
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LOC RWY02:  Alt.-B 
Protection Area (Whole Area) 
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LOC RWY02:  Alt.-B 
Protection Area (Enlarged) 
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(3) Alt-C：Start descending slightly before flying-over the top of Mt. Bhattedada, and intercept a 
3-deg. standard descent gradient path at 3NM before MAPt 

 
Proc. Name Kathmandu Tribhuvan Airport  LOC RWY02 (Alternative A) 

Design Criteria PANS-OPS Volume II Sixth Edition (2014) 

Magnetic 
Variation 

ARP (27:41:49.778 N/085:21:28.535 E)： 

00°25’57.5040” W （0.4326°E） （WMM2015, October 1st, 2016） 

Design 
Requirements and 

Conditions 

- This procedure is “non-standard” procedure due to the steep descent angle, 
which largely exceeds ICAO standard, caused by the severe terrain at the south 
of the airport such as Mt. Bhattedada. 

- Final approach track (FAT) is set as “on-set” (as agreed with CAAN). 
- Descending profile is set as (1) to start descending slightly before  flying-over 

the top of Mt. Bhattedada and (2) to intercept a 3-degree standard descent 
gradient path at 3NM before missed approach point (MAPt). 

- Minimum obstacle clearance (MOC) has been increased by 100% (or doubled) 
for initial, intermediate and some sections of final approach segment up to 
6NM point from the landing threshold (THR02) due to the severe terrain at the 
south of the airport (as agreed with CAAN). 

- Penalty on minimum descent altitude (MDA) due to the steep angle descent is 
not considered for this procedure as same as the existing VOR approach (as 
agreed with CAAN).  

- Circling, MSA and holding procedures are not covered in this study so that 
CAAN should be responsible to update them for publication.  

 
1. Final Approach Segment  

Design Outline 
and  Reasons 

- The location of FAF is set at the point of IKT 11.3 DME which is slightly 
before flying-over the top of Mt. Bhattedada. That is, descending for final 
approach starts slightly before flying over the top of the mountain with 150m 
MOC for final approach segment. The procedure altitude for FAF at 8900ft is 
increased in order to secure a sufficient separation with the first stepdown fix at 
IKT 10.3 DME. 

- Three stepdown fixes are introduced at the points of IKT 10.3 DME, IKT 7.3 
DME and IKT 4.7 DME, which exceeds the ICAO standard of maximum two 
in the final approach segment. 

- The location of MAPt, which should be after visual descent point (VDP), is set 
at the point of IKT 3.0 DME in order to secure sufficient clearance against the 
terrain at the north of the airport and the restricted area of Thimi Gattagher at 
the east of the airport, which upper limit is set as 6037ft based on its ground 
altitude of 1340m with height clearance of 500m (as agreed with CAAN). 

FAT 022° (022.0148°T)  * value from FAF to THR02 

FAF IKT D11.3  (27:32:04.4540 N / 85:17:08.0515 E) 
9.6369NM from THR02, KTM D8.9719 

Procedure Alt. 8900 FT *Increased due to required separation from SDF3 

SDF3 IKT D10.3  (27:33:00.2358 N / 85:17:33.3586 E) 
8.6368NM from THR02, KTM D7.9719 

Procedure Alt. 8305 FT  * Based on the descending Profile of Design Requirements 

SDF2 IKT D7.3  (27:35:47.5675 N / 85:18:49.3172 E) 
5.6369NM from THR02, KTM D4.9720 

Procedure Alt. 6518 FT  * Based on the descending Profile of Design Requirements 

SDF1 IKT D4.7  (27:38:12.5849 N / 85:19:55.1991 E) 
3.0369NM from THR02, KTM D2.3720 

Procedure Alt. 5330 FT  * Based on the descending Profile of Design Requirements 
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MAPt IKT D3.0  (27:39:47.3999 N / 85:20:38.3006 E) 
1.3370NM from THR02, KTM D0.6719 

Seg. Length 8.3000NM  * Distance between FAF to MAPt 

OCA/H 4860ft / 546ft  
* The elevation of 4314ft for THR02, which was measured after the earthquake, 

is applied for the OCA calculation. 
* Obstacle assessment for this segment was conducted using the protection areas 

for  Cat-D aircraft, which is the most critical. 
* The obstacles in the initial phase of the missed approach segment are lower 

than the control obstacle of the final segment so that they are confirmed not to 
be critical for OCA calculation. 

* The obstacles in the intermediate and final phases of the missed approach 
segment are confirmed to be cleared having sufficient MOC with 5.0% climb 
gradient for missed approach. 

* The rules of “lower limit on OCA” is not applied since FAT is on-set. 
Final Seg. 

OCA 
(FAF to MAPt) 

MOCA3 
(FAF to SDF3) 

8300ft 
* 2377.3m+150m=2527.3m (8291.7ft) 

Control Obst. 
of MOCA3 

Name No.200 153_Ridge1 
* The Highest Point from Obstacle Survey 

Altitude 2377.3m  * 2347.3m(GPS)+30m(vegetation) 

Location 27:32:24.5498 N  85:17:16.8522 E 

MOC 150m  * added MOC100% (75m) 

Primary Secondary 
MOCA2 

(SDF3 to SDF2) 
6440ft 
* 1810.2m+150m=1960.2m (6431.1ft)  

Control Obst. 
of MOCA2 

Name No.151 Ananda Hospital3  

Altitude 1810.2m  * 1780.2m(GPS)+30m(vegetation) 

Location 27:34:54.3521 N  85:19:18.2415 E 

MOC 150m  * added MOC100% (75m) 

Primary Secondary 
MOCA1 

(SDF2 to SDF1) 
5270ft 
* 1530m+75m=1605m (5265.8ft) 

Control Obst. 
of MOCA1 

Name 1480m contour (Chapagau District) 

Altitude 1530m  * 1500m(next contour)+30m(veg.) 

Location 27:36:22.8051 N  85:19:52.1255 E 

MOC 75m 

Primary Secondary 
OCA 

(SDF1 to MAPt) 
4860ft 
* 1406m+75m=1481m (4858.9ft) 
- The top altitude of the same obstacle under the obstacle 

survey before the earthquake was almost equal with 
1404.5m, but it become 1392.1m under the obstacle survey 
after the earthquake, which may be due to the damage on 
the top of the structure. However, the original value was 
applied for OCA calculation due to the possibility of 
repairing works. 

Control Obst. 
of OCA 

Name KT924 Harisiddhi Chimney 

Altitude 1406m  

Location 27:38:38.7550 N  85:20:32.0460 E 

MOC 75m 
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Primary Secondary 
VDP IKT D3.3152   * 0.3148NM before MAPt 

1.6518NM from THR, KTM D0.9868 

Descent 
Gradient 

Value for 
Publication 

9.8％／5.2% 
- Based on the descending Profile of Design Requirements (to 

intercept 3-degree descent path at 3NM before MAPt (IKE 
6.0 DME))  

FAF to 
IKT D6.0 

9.8％ 

Calculation (Start Alt.) - (ending Alt.) / Seg. Length 
= (8900FT - 5744FT) / 5.3001NM  

= 0.0980 （9.8%） 

Seg. Length 5.3001NM (Dist. from FAF to IKT D6.0) 

Start Alt. 8900 FT (Procedure Altitude at FAF 

Ending Alt. 5744 FT (Alt. at IKT D6.0 on 3deg. path) 

IKT D6.0 to 
MAPt 

5.2% 

Calculation (Start Alt.) - (ending Alt.) / Seg. Length  
= (5744FT - 4364FT) / 4.3368NM  

= 0.05237 （5.2%） 

Seg. Length 4.3368NM (Dist. from IKT D6.0 to THR) 

Start Alt. 5744 FT (Alt. at IKT D6.0 on 3deg. path) 

Ending Alt. 4364 FT (THR elev. 4314FT + 50FT) 

ALS Full   Intermediate   Basic   No    (used for Minima calculation) 

* Based on the development under the ADB project 

 
2. Missed Approach Segment  

Description Climb on HDG022°to KTM 3.1DME, turn right HDG243°  to intercept and 
proceed via KTM R108/R288 to DARKE and hold at 10500FT. 

Design Outline 
and  Reasons 

- The route structure of missed approach is based on the existing VOR procedure 
due to the simplification of procedures for the airport: to climb along FAT 
(022°) up to the designated turning point (KTM 3.1 DME), to turn right and to 
intercept and proceed via KTM R108/R288 to DARKE. 

- Turning at the designated turning point (TP) is applied in order to clear the 
upper limit of the restricted area of Thimi Gatthagher, which is military 
shooting range. The location of MAPt and TP are set to secure sufficient 
clearance not only the severe terrain at the north of the airport but also the 
restricted area. The climb gradient of missed approach is increased to 5.0 % for 
this purpose. 

- In order to secure the sufficient clearance to the terrain at the west of the 
airport, stabilization of the route in operation and sufficient altitude at the 
ending point of DARKE, intercepting heading is designated to KTM 
R108/R288. 

Climb Gradient 5.0% 
- The climb gradient of missed approach is set as 5.0 % in order to secure 

sufficient clearance to both the terrain at the north of the airport and the 
restricted are of Thimi Gatthagher. 

- Speed restriction of maximum 185kt is applied in order to avoid aircraft flying 
beyond the expected outer limit of the protection area. 

TP KTM D3.1000 （27:43:17.7640 N / 85:22:14.0041 E）  

 
3. Intermediate Approach Segment 

Design  - The location of IF is common among Alternatives A to C with consideration of 



Preparatory Survey on The Project for  
Improvement of Aviation Safety Facilities in Major Airports 

A-101 

Outline minimum segment length of intermediate segment (3.0NM), which assumes 90 
degree LOC interception of FAT at IF. 

IF IKT D14.3281 (27:29:15.5358 N / 85:15:51.4605 E)  
12.6650NM from THR02, KTM R202/D12.0 

Track 022° (022.0076°T) * value from IF to FAF (same as FAT) 

Seg. Length 3.0281NM  * Distance between IF to FAF 

OCA 8700ft 
* 2350m+300m=2650m (8694.3ft) 
- While OCA for this segment is 8700ft based on the control obstacle below, 

altitude limitation of 9300ft above is applied at IF considering descending 
profile before FAF and influence of terrain to LOC beam. 

Control Obst. 
of OCA 

Name 2300m contour (south side of Mt. Bhattedada) 

Altitude 2350m  * 2320m(next contour)+30m(veg.) 

Location 27:31:58.9164 N  85:17:18.9284 E 

MOC 300m  * added MOC100% (150m) 

Primary Secondary 
Descent Gradient 4.3%  * below the maximum descent gradient value (5.2%) 

Calculation (Start Alt.) - (ending Alt.) / Seg. Length = 4.3081% 

Seg. Length 1.5281NM  * 3.0281NM - 1.5000NM (flat section) 

Start Alt. 9300FT (Altitude restriction at IF) 

Ending Alt. 8900FT (Procedure altitude at FAF) 

 
4. Initial Approach Segment 

Design  
Outline 

- GURAS, the starting fix of the existing VOR approach with a holding 
procedure, is set as IAF, and IF is directly connected from IAF with a simple 
straight configuration.  

IF GURAS: KTM R202/D17.0044 (27:24:36.00 N / 85:13:46.00 E)  
17.6694NM from THR02, IKT D19.3324 

Track 022°  (021.8134°T)  * value from IAF to IF (same as FAT) 

Seg. Length 5.0044NM  * Distance between IAF to IF 

OCA 8200ft 
* 2270m+213.9m=2483.9m (8149.3ft) 
- While OCA for this segment is 8200ft based on the control obstacle below, 

altitude limitation of 11500ft above is applied at IAF due to MHA at IAF 
(GURAS).  

Control Obst. 
of OCA 

Name 2220m contour (east ridge of Dumse Dada) 

Altitude 2270m  * 2240m(next contour)+30m(veg.) 

Location 27:29:55.6608 N  85:11:10.6295 E 

MOC 213.9m  * 35.65% of MOC (600m) with additional 
MOC of 100%  

Primary Secondary 
Descent Gradient 7.3%  * below the maximum descent gradient value (8.0%) 

     * 6.5504% from IAF to FAF with flat section (1.5NM)  

Calculation (Start Alt.) - (ending Alt.) / Seg. Length = 7.2351% 

Seg. Length 5.0044NM 

Start Alt. 11500FT (Altitude restriction at IAF) 

Ending Alt. 9300FT (Altitude restriction at IF) 
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LOC RWY02:  Alt.-C 
Protection Area (Whole Area) 
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 LOC RWY02:  Alt.-C 

Protection Area (Enlarged) 


	Cover
	Preface
	Summary
	Contents
	Location Map
	List of Figures and Tables
	Abbreviations
	Chapter 1 Background of the Project
	Chapter 2 Contents of the Project
	2-1 Basic Concept of the Project
	2-2 Outline Design of the Japanese Assistance
	2-2-1 Design Policy
	2-2-2 Basic Plan (Construction Plan/Equipment Plan)
	2-2-3 Outline Design Drawing
	2-2-4 Implementation Plan
	2-2-4-1 Implementation Policy
	2-2-4-2 Implementation Conditions
	2-2-4-3 Scope of Works
	2-2-4-4 Consultant Supervision
	2-2-4-5 Quality Control Plan 
	2-2-4-6 Procurement Plan 
	2-2-4-7 Operational Guidance Plan
	2-2-4-8 Soft Component (Technical Assistance) Plan
	2-2-4-9 Implementation Schedule


	2-3 Obligation of Recipient Country 
	2-4 Project Operation Plan
	2-5 Project Cost Estimation

	Chapter 3 Project Evaluation
	3-1 Preconditions
	3-2 Necessary Inputs by Recipient Country
	3-3 Important Assumptions
	3-4 Project Evaluation
	3-4-1 Relevance
	3-4-2 Effectiveness


	[Appendices]
	Appendix 1: Member List of the Study Team
	Appendix 2: Study Schedule
	Appendix 3: List of Parties Concerned in the Recipient Country
	Appendix 4: Minutes of Discussions
	Appendix 5: Technical Memoraudum
	Appendix 6 Environmental Checklist: 9. Airport
	Appendix 7: Outline of Design of LOC RWY02 Approach Procedures




