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This symposium will assess existing challenges and opportunities related to physical infrastructure development 
in Nepal, and recommend policies, programs and implementation mechanisms to jump-start major infrastructure 
projects to revive the sunken economy of the country following the global pandemic caused by COVID-19. Also, 
the symposium will deliberate upon a firm mechanism to integrate the large number of NRN returnees especially 
the migrant workers working in the areas of building and construction, by directly involving them into these 
infrastructure development project. Focus will include review of overall challenges in delivering large infrastructure 
projects in Nepal, critical analysis of the status of the past and ongoing mega infrastructure projects, also known as 
Projects of National Pride of Nepal and lessons learned from these flagship projects, use of new technologies and 
methodologies in construction, capacity enhancement of Nepali contractors, review of existing contracting process 
and procurement laws, and ensuring integrity in delivering mega infrastructure projects.
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Infrastructure Investment in 
Nepal

09:35 - 09:50 Arun Dev Panta Invited Talk CEO, Senior 
Architect

Design Cell, Pvt. 
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09:50 - 10:05 Satish Tripathi Invited Talk Managing 
Engineer

City of Houston, 
Texas, USA Smart Infrastructure

10:05 - 10:20 Prof Dr Sangeeta Singh Invited Talk Professor
Deputy Director, 
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Sustainable urban Infrastructure 
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10:20 - 10:35 Keshav Raj Gnawali Invited Talk Project Engineer City of Kyle, 
Texas, USA Flood Infrastructure
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Reservoir in Nepal
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An Academic Roadmap for Rail 
Systems Engineering in Nepal
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Abstracts 
Building Infrastructure

Arun Dev Panta
Director, Architecture and Planning, Design Cell Pvt. Ltd. 

The building and construction sector can be a key component in jump starting the economy from the doldrums induced by the 
COVID-19 pandemic. Nepal can utilize the vast base of migrant workers and technicians that have learned their skills in more 
developed nations to carry out larger scale projects that were previously difficult to design and implement. The newly acquired 
capabilities means that these projects can be developed and carried out locally in shorter time spans and can significantly 
contribute to the post pandemic recovery. In addition to the National Pride projects, local governments can develop their 
own visions that can transform their economies and reach. Large urban centers outside Kathmandu such as the Bhairahawa-
Butwal segment are developing at a rapid pace and are attracting large private sector investments in hospitality, industrial and 
healthcare sectors. Similar is the case for other urban centers such as Biratnagar-Dharan-Itahari, Bharatpur-Gaidakot, Birgunj-
Simara as well as Nepalgunj-Kohalpur segments. Secondary cities such as Pokhara can augment their tourism infrastructure by 
developing international level sporting facilities that can support the entire subcontinent and at the same time make use of the 
existing tourism related facilities. Similarly, the Janakpur region can be a religious and cultural hub provided that investments 
are made to create facilities that can attract the large potential south of the border. The education sector is another potential 
for development as has been shown by the rising number of medical colleges that have attracted students from neighboring 
countries and a similar case can be made for providing state of the art schools provided that the government encourages quality 
educationists from around the world to work in these schools of excellence and those that can compete with the best schools 
in the region.

Though the private sector is making some progress in these areas, the government must take a lead by creating exemplary 
projects that can be emulated by the rest of the country. The key detriment to this is the Standard Procurement Act that is 
inherently flawed as it qualifies mediocre firms and construction companies to design and implement projects in a manner 
that results in sub-par outcomes. The reason that this is possible is due to the fact that firms without the requisite knowledge 
and resources can get high marks in evaluation by building up experience points by using tools such as joint ventures and 
borrowed curriculum vitaes just for the sake of getting good numbers. This allows these mediocre agents to get maximum 
marks in the technical evaluation making it easy to outbid more genuine companies by lowering the price. This results in poorly 
finished projects - roads that fall apart in six months, bridges that collapse during construction or airport buildings that look 
like warehouses. The government along with the donor agencies should look to rectify this flaw in an urgent manner. The 
Nepalese people deserve the best that technology and skills can provide and it is almost criminal to maintain the status quo as it 
squanders the hard earned money of the national taxpayers as well as the well intentioned public of countries that provide the 
financial aid for many of these projects. The tax rate is already very high and it is not reflected in the quality of public facilities 
that are being constructed.

It is clear that the government alone cannot provide the requisite development and the private sector needs to be roped in 
for both investment and implementation. The Nepali diaspora can contribute to these projects by bringing some of the much 
needed resources and technologies. However, the government needs to provide the basic facilities that enables this growth. 
Transmission lines create new hydropower projects and roads provide the necessary backbone for development. It is unfortunate 
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that the nation in caught up with the concept of mega projects while ignoring the basic day to day maintenance and upkeep 
of facilities. It takes six hours to reach from Chitwan to Bhairahawa because of poorly maintained roads whereas 5 years ago 
it would take less than three hours. A megaproject of road widening has been planned but that does not mean that the road 
cannot be completely functional for the many years that it takes to complete these projects and should not be an excuse in not 
keeping the vital lifeline of the East-West Highway in top shape. The pandemic is an opportunity for us to focus on the smaller 
and more meaningful issues that affect everyday life. A novel approach that focuses on the seemingly small scale would pave 
the way for the much larger efforts that the population as whole can engage in.

How to Eat a Big Cake: Journey towards Smart City
Satish Tripathi
Houston Water Infrastructure Planning, City of Houston

Developed countries are in the process of shifting to a next-generation development model (NGDM) hugely based on enriched 
time-series data and technological advancement, most of the developing countries are still following the 1950s development 
model. Nepal could adopt smart planning, operation and investment approach to reach to the level of front liner countries in a 
short period. Smart cities need smart working culture and smart infrastructure. Smart infrastructures use the integration of IOT, 
cloud-based technology, GIS, advanced data analytics, integrated interactive platform, real-time data, deep learning, artificial 
intelligence, predictive/prescriptive analysis. Smart roads, smart streetlights, smart water distribution system, a real-time 
disaster warning system are some components of intelligent infrastructure. It allows planners to evaluate various alternatives 
based on the priorities and need of the region. To start the journey to become a smart city or smart nation, foundation should 
be built. Investment of every penny needs to align towards the goal of smart city. Nepali Diasporas have extensive working 
experience and firsthand knowledge in the “building process of smart city”. The basic but smart tools / applications would help 
to build foundation of smart city. Nepali Diasporas bear the required skill to develop and maintain such tools and applications. 
The inclusion of tools like integrated planning tool, smart project prioritization applications, real-time project management and 
monitoring dashboard etc. would help cities to start their journey towards the smart cities. 
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Sustainable Urban Development: Challenges and Opportunities 
in the Context Of Nepal

Sangeeta Singh
Centre for Disaster Studies

The trend of urbanization is seen to be increasing and has drastically increased especially in the recent years in Nepal. With 58 municipalities 
and 17 percent urban areas in 2011 there has been an addition of a number of municipalities and the current number of municipalities 
have reached 293 with almost 60 percent areas considered to be urban. Declaration of new municipalities however can be seen as the 
government’s strategy to set stage for proper and timely management of urban growth in urbanizing areas. 

The urban areas in Nepal today have several challenges to face. In the absence of proper tools for planning haphazard urbanization is 
happening and land fragmentation and speculation along with urban sprawl have become a common phenomenon. Growing urbanization 
trends in the valley has led to the haphazard growth in the major cities of the valley: Kathmandu, Lalitpur and Bhaktapur have not only 
led to the reduction of open spaces and agricultural fields which formerly surrounded it, but has also created tremendous pressures on the 
limited natural resources and infrastructure. The rivers have also undergone tremendous pressure leading to the change of biotic quality, as 
a result of the increase in demographic growth and in economic activities. Although the upstream areas of the rivers have maintained the 
biodiversity to some extent these have been totally extinct when it comes to the parts of the rivers that are flowing in the peri urban, urban 
and downstream areas. The provision of physical infrastructure and services have been very poor with little access to poor and marginalized 
groups. Development of urban areas in sustainable manner is a major challenge especially in the municipalities that are still rural in nature. 

The Government of Nepal has endorsed, ratified and adopted numerous international declarations and covenants aligned with sustainable 
development, some of which are: The sustainable Development Goals (2015), Sendai Framework for Disaster risk reduction (2015-2030), The 
Habitat Agenda (2016-2036) etc. Although some initiatives like the smart cities, new towns etc., have been envisaged by the government, 
the implementation have been very weak. However, there are still a lot of opportunities in realizing sustainable urban development. Nepal 
is a country with a diverse ecological background with resources spread across the mountains to the Terai plains including water resources. 
The country has a rich cultural background with socio cultural norms supporting sustainable development and the traditional settlements 
in the valley are glaring examples of settlements planned in balance with nature from the traditional times. There are a lot of lessons to be 
learnt from the traditional settlement planning which can be adapted to the new development initiatives. This paper mainly focuses on the 
challenges, the public and private initiatives in urban development and the opportunities in sustainable urban development highlighting 
on the sustainable approaches from the lessons learnt from the traditional settlements of Kathmandu valley in particular.
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Flood Management in Cities with Smart Infrastructure
Keshav Raj Gnawali
Lead Design Engineer for City of Kyle, TX, USA

Nepal is situated in unique geographical condition. With tallest mountain range in the world and proximity to Indian ocean, it 
experiences large amount of rainfall in every monsoon season. It is received as invaluable resources to feed numerous streams, 
rivers and providing sole source of irrigation in significant portion of agricultural land. It also comes with challenge in managing 
floods and developing various infrastructures.

This presentation is focused on some of the flood management techniques and best practices of developed societies. Techniques 
presented here are low cost and easy to implement. These practices range from reducing number and extent of flood events, 
managing floods to post flood scenario. With the advent of information technology, most of these infrastructures can be 
designed as smart infrastructure.

Study on Reservoir Induced Seismicity in Kulekhani-I 
Reservoir in Nepal

Umesh Raj Joshi1, Ramesh Kumar Maskey2, and Kumud Raj Kafle3

1Department of Civil Engineering, School of Engineering, Kathmandu University
2Nepal Academy of Science and Technology, Khumaltar, Lalitpur
3Department of Environmental Science and Engineering, School of Science, Kathmandu University

Reservoir Induced Seismicity (RIS) is caused by impounding water by constructing a large dam across a river. The orientation 
of the tectonic regime, the magnitude of stress, rate of strain accumulation, location, size and volume of the Reservoir, hydro-
mechanical properties of rock, hydrological conditions are factors that control the RIS. There are no reported incidences of RIS in 
Nepal. However, the seismic activities around the only storage type hydropower project in Nepal- Kulekhani-I could be Reservoir 
induced.

Several seismic activities with magnitudes ranging from 4.0 to 5.2 have been recorded within a 50 km radius of the Kulekhani-I 
reservoir from 2002 AD. The frequency of these seismic activities has increased after the Gorkha earthquake in 2015 that could 
be triggered by the Kulekhani-I reservoir. This study aims to find if the cause of the seismic activities around the Kulekhani-I 
reservoir is either by the Reservoir or by tectonic movements and develop a methodology for the study of Reservoir induced 
Seismicity in the Nepalese context.

The detailed study of RIS is essential in the context of Nepal, where several moderate to large storage type projects are being 
proposed. It has been suggested that the seismic activities are mainly due to the corresponding change in the water level during 
a complete cycle of filling and emptying of the Reservoir. This paper discusses the methodology developed to conduct the study 
on RIS at the Kulekhani-I reservoir.

Keywords: Reservoir Induced Seismicity, Hydropower, Gorkha Earthquake, Tectonic Movement, Reservoir, Storage Hydropower 
Plant
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An academic roadmap for Rail Systems Engineering in Nepal
Hem Raj Pant
Arup, , Sydney, Australia

There are several activities starting to rollout in rail sector in Nepal such as starting of railway department and award of some of 
the early works contracts. However, there is serious lack of knowledge in this sector due to absence of university or other trade 
courses locally available so far. We are co-ordinating industry/academic experts in this area to put together a course material 
in Rail Systems Engineering. Rail is a multi-disciplinary sector in which there are mainly following key components; Permanent 
way (track, civil, drainage), Traction power, Overhead line, Stations, LV Systems, Earthing, Bonding and electrolysis, Signalling, 
Tunnelling, Project Management, Electromagnetic interference etc.

Different countries and regions adopt different rail systems depending on key parameters such as inter-connectivity, design life 
(typically 50 years), TPH (trains per hour)/Frequency of the trains, headway (time between two trains on the same track), speed 
of the trains, Rolling Stock type (Power demand of the trains), Grade/Terrain, Station types and their power demand, type of 
electrification and Environmental conditions (snow/flood/wind/temp etc).

In this technical content, we are aiming to analyse the technical and environmental aspects and propose a solution that is 
suitable for the context of Nepal. For each rail-discipline, the following sections will be included as a minimum; introduction, 
Design (practices worldwide and in Nepal’s context) using illustrated examples and drawings, Testing & commissioning, 
Operation and Maintenance regimes, recommendation based on techno-commercial aspects (if there are multiple options).

The technical content will be written and reviewed professionally by the subject matter experts. The next step is to seek 
expressions of interest from the universities in Nepal those are willing to pursue the rail courses. This is volunteer work with 
an aim to contribute to the “Complete Rail System” education in Nepal, which in the long term, will be helpful in “informed” 
decision making, policy making, feasibility studies and construction/operation of rail systems in Nepal. This will also provide 
common platform for technical knowhow in different disciplines of railway engineering.

The course material will be prepared with an aim to support the objectives of the Department of Railways (www.dorw.gov.np). 
The technical content will be based on the industry experience of the subject matter experts and review/comparison of the BS/
EN standards, Australian Standards, Indian Standards and various universities around the globe; University of Illinois, Institute 
of Metro Rail and Technology, India, Royal Institute of Technology (KTH).

 

 


