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A GIS MODEL FOR IMPROVEMENT OF OPERATION AND
MAINTENANCE SERVICES OF NATIONAL WATER SUPPLY AND
DRAINAGE BOARD
Johnsge Chandradasa

ABSTRACT

GIS technologies are quickly emerging as a platform for innovation in every sphere of
human activities. Spatial representation of data makes it easy for the humans to
visualize the information much better than other conventional information systems. GIS
has added a new dimension to the information systems where location information is
associated with the data, enabling the users to feel the information systems are more
realistic and easy to work with. With this nature, GIS has become the most appropriate
platform for implementing solutions for many applications that involve wide verity of

user community.

The use of GIS based approaches in utility industry has increased rapidly during the
recent past where distribution systems are represented on GIS platform with associated
solutions resulting significant improvement of operational efficiency and effectiveness
of the daily operations. Water Utility industry too is benefiting from GIS technologies
and many organizations engaged in water utility industry worldwide are in the process

of adopting GIS based solutions as a means of improving their daily operations.

The National Water Supply and Drainage Board is the government institution in Sri
Lanka responsible for providing safe drinking water and sanitation facilities to the entire
country. It is maintaining a water utility network covering a significant part of the
island, with over 1.6 Million water service connections. NWSDB is continuously
expanding the water supply coverage keeping in line with the Mahinda Chinthana
Vision and Millennium Development Goals. New water treatment plants are being
added to the system and distribution system is being expanded to reach more and more

customers, utilizing various funding sources.



Due to the wide geographic coverage and significantly high customer base, with its
limited resources, carrying out operation and maintenance activities of the distribution
system has become a challenge to the organization. Since the water is the most essential
commodity in human life, the organization is responsible for maintaining a continuous
water supply all the time without undue interruptions. People are pressing the
organization for quick and better service for their needs. On the other hand, minimising
water wastages is a major concern of the organization. Therefore, improvement of
operation and maintenance functions of the organization is of utmost importance and is

considered as the highest priority task.

Although, many attempts have been made by various interested parties to develop GIS
maps of the water utility network and develop certain GIS applications for important
O&M tasks, so far the organization has not being able to utilize them significantly and

effectively for improving the O&M functions of the organization.

This research study is aimed at recommending a proper and comprehensive GIS based
model for improving the operation and maintenance activities for the NWSDB. The
study begins with a comprehensive literature review to understand the present global
and local trends, best industry practices worldwide and how the similar organizations
have utilized GIS for improving their operations. The details about the mapping works
and other GIS activities in the organization were collected and carefully analysed in
order to identify gaps. Also, important O&M activities and present work practices of the
organization were analysed with a view to formulate better work practices under the

GIS assisted environment.

The ArcGIS software systems Desktop and Server are considered as most popular and
widely used platforms for implementing sustainable GIS solutions worldwide. The
water utility model templates downloadable from ESRI web site was used to develop
the water utility model for the organization and the available tools and capabilities of
this model were used to verify the applicability of this model using a sample portion of
the water utility network. Finally, the recommendations for a comprehensive GIS model

for the organization is given as the conclusion of the research study.



CHAPTER 1
1.0 INTRODUCTION

1.1 Background

1.1.1  National Water Supply and Drainage Board (NWSDB)

National Water Supply & Drainage Board (NWSDB) is the government institution in
Sri Lanka responsible for providing safe drinking water for the entire country. It is one
of the largest public sector institutions with more than 40 years of operation and at
present the employee capacity exceeds more than 10,000 of all categories. It’s main
functions include supply of drinking water and providing sewerage facilities. In addition
to the main pipe born water supply through its network of large scale water purification
and distribution system, to keep in line with the Millennium Development Goals, the
institution promotes and facilitates the Rural Water Supply schemes islandwide
operated through Community Based Organizations to increase the water supply
coverage for rural areas which are not covered by the main distribution network. Also,
the NWSDB has the responsibility to regulate the use of ground water in the country
and has facilities to promote the ground water utilization for various purposes.

According to the NWSDB official web site, the following are the primary and

secondary functions of the organization.

Primary functions:

 Investigation, planning, design and construction supervision of water supply and
sewerage projects with local funds and donor assistance. Carry out feasibility
studies, cost estimation & Environmental Impact Assessment for such projects

e Operation and Maintenance of water supply and sewerage schemes to provide
satisfactory service to customers

¢ Billing and collection through affordable tariff setting



