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It is my great pleasure to present this publication on water security. Water security has been 
and will continue to be one of the biggest challenges facing Pacific Islands. At the global level, 
the UN-World Water Assessment Programme has a vision that by 2050, humanity will have 
achieved “a water secure world.” The most recent Sustainable Development Goals related to 
water security call for “availability and sustainable management of water and sanitation for 
all.”

A regional framework may need to follow a proposed vision of “a water secure Pacific,” which 
is absent at the moment. This will be a challenge to look forward to.

Water security is not a water sector issue alone, it is interconnected, overlaps with and is 
subject to different competing interests. This means our responses to water security should 
be collective.

While water is an essential part of this planet’s support system, water security is 
multi-dimensional and is dependent on multiple factors. These factors include but are not 
limited to: well-functioning hydrological water cycle; green infrastructure; awareness of risks; 
forecasting knowledge of emerging disasters; sensible water policies and plans; and effective 
water governance.

This publication has tried to capture the most important elements of water security, with the 
aim of giving useful lessons for water practitioners to choose which are relevant for use in their 
specific locations.

Allow me to congratulate the Water Task Force for developing and publishing this important 
publication.

Professor Elisabeth Holland
Director, Pacific Centre for 
Environment & Sustainable Development.
The University of the South Pacific     

Note from the Director
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The demands of increased populations, increased food production, industrial and 
manufacturing activities, natural resources extraction and power generation are likely to 
contribute significantly to the deteriorating state of water security in the Pacific Islands in 
the future.

This report presents recognised approaches and best practices that will contribute to 
improved current state of water security in the region. The purpose of this report is to help 
decision-makers, water resource and sanitation practitioners make best use of the relevant 
knowledge provided by the wealth of experiences gained from implementing water-relat-
ed projects at the community and national levels. These initiatives aim to address various 
specific objectives such as the installation or expansion of a central water supply system, 
water safety planning, water resources monitoring, rainwater harvesting, seasonal rainfall 
projections and public outreach and awareness.

While using information in this report, readers are advised that there is no ‘one-size-fits-all’ 
solution to water security. Water security issues are not always the same in all Pacific countries. 
Small low lying islands have different water problems than higher and larger Islands. Water 
security is complex and multi-dimensional in nature. The report aims to be a descriptive 
guide rather than a prescriptive manual. It is hoped that the positive lessons presented in 
this report will help water practitioners to select and design a strategy best suited to their 
circumstances and specific needs.

Pacific countries face major challenges in achieving water security. Fragile ecosystems are 
under pressure from human induced activities, and urbanisation further exacerbates water 
stress. Increasing population will increase the demand for food and, therefore, agricultural 
production and food processing. 

Climate change is one of the biggest threats faced by Pacific countries. Floods, droughts and 
cyclones are frequently experienced in the Pacific causing damage to infrastructure, property 
and crops; and loss of human lives and livestock. At the current rate of population growth 
in the region, more people are likely to be affected. While infrastructure development may 
be a preference for many PICs in achieving long-term water security, this is not always 
possible. Alternatively, a more feasible approach is to improve water resource management 
as a preparedness strategy in addressing water resources issues that arise due to the 
impacts of climate change. 

Executive Summary
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The report recognises that water security is complex and multi-dimensional, with many 
contributing factors such as biophysical, infrastructural, institutional, political, social and 
financial. The various approaches that can be undertaken to address water security are 
explored.

The right enabling environment is a prerequisite for the achievement of water security. 
The report will discuss major important ingredients of the right enabling environment for 
water security, such as the legal framework, policies, plans, institutional arrangements, 
financing mechanisms, monitoring and evaluation and human capacity. 

Conducting water resources assessment is necessary, as part of the enabling environment, 
to determine the status of water security. Water resources assessment is a tool for 
measuring, collecting and analysing water information for the purpose of improving the 
management of water resources. Data is a fundamental requirement in water resource 
assessment and it is vital to have information in the following critical areas: Hydrological 
data; Physiographic data; Basic and applied research data; Manpower training and knowledge; 
Mapping technique and Socio-economic data. 

This overview and best practices report will also include a list of valuable lessons learnt 
which are recommended for water and sanitation practitioners and decision-makers for 
the planning, design and implementation of future water-related projects.
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Water security is a crucial need for sustainable development in the Pacific region. Pacific 
Island Countries (PICs) are facing water security threats from both climate-related and 
non-climate-related factors.

The early approaches taken by PICs tended to be ‘supply-driven’ and focused on resolving 
water shortages. Later, many countries also realised the need to overcome the multitude of 
water-related health issues. The introduction of the ‘integrated water resources management’ 
(IWRM) concept brought many innovative practices, including water use efficiency and 
demand management, to assist PICs in enhancing their approach to water resource 
management. Pacific island countries eventually became better able to reshape outdated 
legislations, introducing water policies and developing water plans.

The introduction of the Millennium Development Goals (MDG) necessitated a comparison 
of countries, with regard to access to water and sanitation services and the rate of illness 
due to water-related diseases. Given that water security is at the core of sustainable development, 
the new Sustainable Development Goals (SDG) captures the need to ensure availability and 
sustainable management of water and sanitation for all (see Appendix 1).

This chapter will open with a discussion on the complexity and multi-dimensional nature of 
water security and the challenges of defining the concept. It will then be followed by a brief 
overview of the global state of water security to provide a broad background on the issue. 
Finally, the report’s objectives and a brief outline will be presented.

Introduction
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1.1  Definitions of Water Security

As Grey and Sadoff (2007) aptly pointed out, the issue of water security is often linked with other areas 
of development but it still lacks a clear definition. There are currently two broad schools of thought on 
how the issue of ‘water security’ is viewed. Some believe that water security should be defined in its 
broadest sense, while others prefer a more narrow focus with specific definitions.

A review of current literature on the subject (Cook and Bakker, 2012) shows diverse definitions of 
water security proposed by researchers and organisations. These definitions continue to evolve with the 
expanding dimensions of research and development across different disciplines. Table 1, below, summarises 
the framing of water security based on the focal areas of specific disciplines and demonstrates the complexity 
and multi-dimensional nature of water security.

Chapter 1 : Establishing the Context
By Luke Paeniu, Linda Yuen and Viliamu Iese.

Subject Area Main Focus Areas
Agriculture Input to agricultural production and food security

Engineering Protect against water-related hazards
Supply security

Environmental science Access to water functions, services and environment
Water availability (quantity and quality)
Minimise impacts of hydrology variability

Fisheries, geology and 
hydrology

Hydrology variability
Security of hydrological cycle

Public health Supply security and access to safe water
Prevention and assessment

Anthropology, economics, 
geography, history, law, 
management, political 
science

Drinking water infrastructure security
Input to food production and human health
Armed/violent conflict
Minimise vulnerability to hydrological variability
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Although the primary perspectives of water security may vary between disciplines, several common 
themes are apparent (Cook and Bakker, 2012):

1. The focus on water availability is connected to water resource assessment.
2. The protection of water supply infrastructure which is vulnerable to water-related hazards. 
3. Focus is placed on a basic human need for water.
4. Focus on sustainability, which is comprised of  seven variables: meeting basic needs; securing 
       food supply; protecting ecosystems; sharing water resources; managing risks; valuing water 
       and governing water wisely.

The interconnectedness of factors such as environment, infrastructure, institutions, politics, and 
socio-economics demonstrate that water is at the core of development. Therefore, it would be most 
appropriate to adopt an interdisciplinary and multi-sectoral approach to capture the impact of water 
security on development at different levels of society (Lankford et al., 2013).

The United Nations (UN) proposes a working definition of ‘water security’ in the effort to streamline its 
initiatives in global development and humanitarian assistance related to water matters. The official 
definition, below, offers a common framework for collaboration amongst UN agencies and is increasingly 
being adopted by their partner organisations.

Policy Interdisciplinary linkages
Sustainable development
Protect against water-related hazards
Protection of water systems against floods, droughts; and sustainable develop-
ment of water resources
Water scarcity
Supply security
Green water security

Water resources Water scarcity
Supply security
Green water security

“Water security is defined as the capacity of a population to safeguard sustainable 
access to adequate quantities of acceptable quality water for sustaining livelihoods, 
human well-being, and socio-economic development, for ensuring protection against 
water-borne pollution and water-related disasters, and for preserving ecosystems in a 
climate of peace and political stability” (UN Water, 2013).
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1.2 Global State of Water Security

The diverse range of global geological and geographical conditions has created stark contrasts in the 
distribution of freshwater resources across the earth. Figure 1, below, shows the global distribution of 
freshwater resources. It shows parts of Africa and Asia, where there has been rapid economic development 
over the recent decades, experiencing various levels of water stress. Unsustainable economic growth is 
placing immense pressure on the world’s freshwater resources (WWAP, 2015) and these water-stressed 
areas also happen to be global population hotspots where population growth rates are among the highest 
in the world.

Global water demand is projected to increase 55% by 2050 to cater to the demands of increased populations, 
increased food production, industrial and manufacturing activities and power generation. While water 
may be a renewable resource, the rate at which it is being replenished is well below that at which it is 
being withdrawn. Other factors such as altered rainfall patterns due to climate change and variability, as 
well as environmental degradation also threaten global water security. Unfortunately, the most marginalised 
populations are the ones who are most affected by water insecurity. 

Figure 1: Global freshwater distribution (UN Water, 2013)

The right to water has been stipulated in international law through several treaties over the past de-
cades. These include the 1966 International Covenant on Economic, Social and Cultural Rights, the 1979 
Convention on the Elimination of All Forms of Discrimination Against Women and the 1989 Convention 
on the Rights of the Child. However, the passing mention of water as a human right in these treaties, 
and others, has largely gone unnoticed and failed to translate into concrete action at the national level.
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The urgency of addressing water security issues is often discussed in the international arena. It was one 
of the key themes of the 1992 United Nations Conference on Environment and Development (UNCED), 
or the Earth Summit, in Rio de Janeiro, Brazil. 

Since 1997, the triennial World Water Forum has provided important opportunities for state and 
non-state actors to discuss critical water issues, propose solutions and develop action plans. The 
Ministerial Declaration of The Hague on Water Security in the 21st Century (UN, 2000) is the outcome 
of the 2nd World Water Forum, where leaders declared seven key challenges for water security:

i.     meeting basic human needs;
ii.    securing food supply and water for food production;
iii.   healthy ecosystems; 
iv.   sharing of water resources; 
v.    managing risks; 
vi.   water as a valuable resource; and
vii.  ensuring good governance. 

A breakthrough in the international mechanism around water security came in the form of the endorsement 
of the Human Right to Water and Sanitation by the United Nations General Assembly in 2010 (UNGA, 
2010). This endorsement reaffirmed the responsibility of states to promote and protect the right to 
water and sanitation as it would for any other basic human right.

The Global Water Partnership (GWP), a body created under the UN, generates a framework that promotes 
water security. It has a broad vision for global water security and a mission to “advance governance and 
management of water resources for sustainable and equitable development” (UN-Water 2013). The 
organisation approaches water security through six aspects – climate resilience, transboundary interactions, 
food security, energy security, urbanisation and ecosystems.
The guiding principles of GWP are as follows:

• Freshwater is a finite and vulnerable resource, essential to sustain life, development and the 
environment.

• Water development and management should be participant-based,-involving users, planners, and 
policy-makers at all levels.

• Women play a central part in the provision, management, and safeguarding of water.
• Water is a public good and has a social and economic value in all its competing uses.
• Integrated water resources management is based on the equitable, efficient management and 

sustainable use of water.

GWP and other international organisations with an interest in realising the universal human right to safe 
water and sanitation, contribute significantly to this cause by working with national governments and 
local NGOs.
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1.3 Aim and Objectives

The overall aim of this report is to help water practitioners and decision-makers make best use of the 
relevant knowledge gained from projects related to water security that have been implemented, or are 
currently being implemented, in the Pacific Island countries. This report acknowledges that water security 
is a complex issue and that each Pacific Island country is characterised by its unique set of national 
conditions. 

The specific objectives of this report are as follows:

1. To highlight the current state of water security in the Pacific;
2. To identify water security assessment methodologies, standards and indicators appropriate for the 

Pacific;
3. To highlight success stories/lessons learnt from previous projects;
4. To highlight gaps and challenges in addressing water security in the Pacific; and
5. To propose recommendations to further enhance water security in the Pacific. 

The knowledge captured in this report serves as a descriptive rather than prescriptive guide to help 
enhance water security from the local level to national level in the Pacific.

1.4 Methodology

A Water Security Task Force was engaged to conduct desk review research and extract relevant information 
on water security in the Pacific. Chapters were allocated to members of the Task Force to compile and 
write the zero order and subsequent drafts. These drafts were later reviewed by PaCE-SD’s overall 
coordinating committees, and then sent for peer review. The Communications Team was active in editing 
the draft for publication. 

1.5 Report Outline

The report comprises six chapters. 

The first chapter provides some background and definitions of water security and highlights the current 
state of water security in the world. It also presents the aims, objectives and methodology of the report. 
The second chapter focuses on the state of water security in the Pacific Island region and discusses the 
climatic and non-climatic factors that contribute to this.

The third chapter presents a selection of water resource assessment approaches, standards and indicators 
that are suitable for the Pacific.

The fourth chapter showcases selected success stories from water-related projects that have been completed 
or are currently being implemented in the region. This is the core of the report and highlights a series of 
lessons and best practices which may be useful for water practitioners and decision-makers. 
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The fifth chapter identifies the gaps and challenges of addressing water security in the region. It also 
discusses some of the approaches that can be adopted or strengthened to create an enabling 
environment for the water sector.

The final chapter concludes the report and presents some recommendations to enhance water security 
in the Pacific.
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Intoduction

Freshwater is a renewable yet limited natural resource and water security is one of the main concerns 
facing the Pacific islands in the 21st century. This chapter focuses on the status and the impacts that 
climate change and other non-climatic factors have on freshwater resources in the region and the 
subsequent impacts on natural ecosystems and economic and social well-being.

Natural freshwater resources in Pacific Island countries are confined to rainwater, surface water and 
groundwater the ‘conventional’ sources. ‘Non-conventional’ sources include clean water obtained from 
desalination, imported bottled freshwater, substitution (e.g. use of coconut water for drinking) and 
treated wastewater (Falkland, 2002).

Pacific Island countries are made up of volcanic islands (e.g. Solomon Islands, Fiji), atolls (e.g. Kiribati, 
Tuvalu) and limestone islands (e.g. Niue). The distinction in types of geological settings help explain the 
different climates and availability of freshwater resources on islands (Keener et al., 2013). Large 
volcanic islands receive considerable annual rainfall and can benefit from almost all conventional 
sources of freshwater, while atolls usually rely on a mixture of rainwater, limited groundwater and 
desalination (Duncan, 2011). For this main reason, atolls are inherently susceptible to rainfall fluctuations 
(Meehl, 1996). Those relying on a single primary source of freshwater become extremely vulnerable to 
changes in rainfall patterns and changes in ENSO cycles.

Access to safe freshwater in the region is important to maintain human survival, animal and vegetation 
growth, as well as meeting needs of other development sectors. Rapid population growth in the region 
has placed considerable pressure on limited water resources. Natural variability and climate change 
have also increased water shortage problems in the Pacific region. 

Chapter 2 : State of Water Security in the Pacific
By Viliamu Iese, Luke Paeniu Bismarck Crawley, Rose Godana, Anna de Jong, Zamira 
Rua, Seini Tawakelevu and Linda Yuen
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2.1 The Hydrological Cycle 

The hydrological cycle is a process driven by the sun’s energy and moves water between atmosphere, 
land and ocean. The process involves evaporation, transpiration, condensation, precipitation and run-
off. Figure 2, below, illustrates this process. Simply put, the cycle begins with the evaporation of water 
from the surface of the earth. As the air rises, the water vapour condenses and accumulates in clouds 
until it cools to the point of condensation, it then falls as rain to the surface of the earth. Water will run 
off as stream flow or ground water flow and enter the ocean where it will be re-evaporated into the 
atmosphere. Orographic rainfall occurs in high islands because of  steep slope topography and a warm 
surface. Wind blows warm moist air from the ocean and as it rises with the topography, the air cools, 
condenses and then falls as rain (Wallsgrove and Penn, 2012). 

Any change in the hydrological cycle in the Pacific region, as a result of climate change, is likely to lead 
to multiple risks and impacts (IPCC, 2014). This will be addressed in Section 2.4.

Figure 2: Diagram of the water cycle (http://water.usgs.gov/edu/downloads/watercycle/watercycle.jpg) 
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2.2 Types of Water Resources

As mentioned earlier, there is a diversity of geological settings and water resources in the Pacific region. 
Table 2, below, illustrates this diversity. 

Country1 Form (gen-
eralised)

Total 
Renewable 
Water Re-
sources 

(mm3yr-1)

Average 
Rainfall 
(mmyr-1)
(spatial 
range)

Water Use 

(mm3yr-1)

Total 
Rainfall

(mm3yr-1)

Rainfall 
Productiv-
ity

($GDPm-3)

Primary 
Water 
Resources2

Cook 
Islands

Volcanic, 
volcanic & 
limestone, 
atoll

56 2 040

(1 574 – 
3 063)

4.4 140 0.48 SW, GW, 
RW

Federated 
States of 
Micronesia

Volcanic, 
atoll, mixed

2 034 4 115

(3 028 – 
5 000)

NA 2 900 0.08 SW, GW, 
RW, D

Fiji Volcanic, 
limestone, 
atoll, mixed

28 600 3 040

(2 000 – 
10 000)

70 56 000 0.05 SW, GW, 
RW

Kiribati Atoll, coral 
islands, 
limestone

21 2 000

(1 000 – 
3 200)

NA 1 600 0.09 GW, RW, D

Marshall 
Islands

Atoll and 
coral 
islands

1.6 3 378

(3 028 – 
5 000)

1.7 610 0.24 RW, GW, D

Nauru Limestone -11 2 167 0.42 48 0.42 D, RW, GW

Niue Limestone 132 2 180 0.002 570 0.03 GW, RW

Palau Volcanic, 
limestone

1 160 3 784 5.5 1 700 0.10 SW, GW, 
RW

Papua New 
Guinea

Volcanic, 
limestone, 
coral 
islands,  
atoll

801 000 3 142

(1 000 – 
8 000)

392 1 100 000 0.01 SW, GW, 
RW

Samoa Volcanic 1 328 3 000

(2 500 – 
6 000)

12.4 8 400 0.06 SW, GW, 
RW
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Solomon 
Islands

Volcanic, 
limestone, 
atoll

44 700 3 028

(2 000 – 4 
500)

NA 92 000 0.01 SW, GW, 
RW

Tonga Volcanic, 
limestone, 
mixed

401 2 062

(3 028 – 5 
000)

NA 1 300 0.20 GW, RW

Tuvalu Atoll 1.0 2 850

(2 737 – 3 
498)

0.2 74 0.24 RW, GW, D

Vanuatu Volcanic, 
limestone

9 970 2 338

(1 400 – 4 
000)

12 29 000 0.18 SW, GW, 
RW

Notes: * The selected countries were considered a broad representation of freshwater systems in the Pacific 
region and provide an indication of vulnerability across countries (SW – Surface water, GW – groundwater, 
RW – rainwater, D – desalination).

All PICs use at least two types of conventional freshwater resources. Some use a combination of conventional 
and non-conventional sources. Different methods of rainwater collection can be found in countries that 
use this type of freshwater. Some PICs, such as Tuvalu and Kiribati, use tanks to store rainwater that has 
been collected off the rooftops of buildings. Others, such as in Majuro, RMI, use a sophisticated large-
scale system whereby rainfall from the airport’s paved runway is diverted and stored in a series of giant 
open reservoirs. 

Surface water is found on high volcanic islands in the form of streams, springs, freshwater lagoons, lakes 
and swamps. Groundwater is found in aquifers, which occur within layers of soil, sand and rock. Perched 
aquifers are found above water tables or within cavities of vertical volcanic dykes while basal aquifers 
are located at or below sea level (Falkland, 2002). Figure 3, below, shows a diagram of a typical freshwater 
lens, found on atolls or limestone islands.
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Figure 3: The main features of a freshwater lens across a small coral island (exaggerated vertical scale), including 
a location for an infiltration gallery (Falkland, 2002)

In addition to the conventional sources, some PICs also use other non-conventional sources of fresh-
water. These include desalination, importation, substitution and the use of treated wastewater. The 
desalination of brackish water and seawater is usually utilised by low-lying islands, often during periods 
of extended dry conditions, either through distillation (e.g. vapour compression) or membrane process 
(e.g. reverse osmosis, electrodialysis) (Falkland, 2002). 

During extreme drought events, freshwater is also imported from larger islands and delivered to the 
smaller outer islands by barge or boats. To supplement imported freshwater, the outer islands also rely 
on coconut water as a substitute for drinking water.

Water resources in the Pacific are under threat due to climate variability, geological hazards, population 
pressures, pollution, weak water management and climate change. 

2.3 Climate variability 

The following natural climate oscillations are responsible for creating variability in the ocean and 
atmosphere on a seasonal to multi-decadal timescale (Australia BoM and CSIRO, 2011):

• El Niño-Southern Oscillation (ENSO)
• Pacific Decadal Oscillation (PDO)
• Inter-decadal Pacific Oscillation (IPO)

Key climatological features that are also responsible for climate variability in the Pacific region include:

• Intertropical Convergence Zone (ITCZ)
• South Pacific Convergence Zone (SPCZ)
• Western Pacific Monsoon (WPM)
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These features are driven by winds converging over warm water and causing seasonal variations in 
rainfall, winds, tropical cyclones, ocean currents and other aspects of weather and climate in the Pacific 
(Australia BoM and CSIRO, 2011).

Figure 4: Three large climatic features that drive climate variability in the tropical Pacific (Australia BoM and 
CSIRO, 2011)

Countries east of a longitude 160oE and close to the equator experience above average rainfall during 
an El Niño phase, while other countries, west of longitude 160oE or more than 10o from the equator 
experience drier than normal conditions (Australia BoM and CSIRO, 2011). 

In general, warming in the eastern Pacific Ocean during an El Niño event intensifies rainfall and storm 
action for Tuvalu and western Kiribati. In contrast, droughts and their associated impacts are concurrently 
felt in American Samoa, Fiji, Kiribati, Marshall Islands, Federated States of Micronesia, Papua New 
Guinea, Samoa and Tonga (Duncan, 2011). 

2.3.1 Floods and Droughts

Climate variability has impacts on the precipitation patterns in the Pacific. Increased precipitation 
increases the risk of land and sea flooding, mainly in the central and eastern Pacific. This results in more 
saltwater inundation into coastal wells which affects water quality. For high volcanic islands, periods of 
heavy rain can result in inland and coastal flooding. It can also produce increased sedimentation, particularly in 
areas with extensive land use. Land use changes due to extensive deforestation and agricultural practices 
can increase soil erosion, increasing vulnerability to runoff and flooding (Hay et al., 2003). The most 
damaging floods are often associated with tropical cyclones.



13   WAT E R  S E C U R I T Y             WAT E R  S E C U R I T Y     

In contrast, decreased precipitation diminishes groundwater supply and contributes to drought conditions 
that impact agricultural production of major export commodities such as sugar in Fiji, squash in Tonga 
and giant taro in Kiribati (Burns, 2002). An example of this occurred in Tuvalu during the 2011 La Niña 
(an extreme phase of ENSO where the sea surface temperature in the equatorial Pacific is unusually 
cold), which created severe water shortages and resulted in the country declaring a national state of 
emergency. 

Figure 5: Salt water intrusion causes groundwater from wells to turn brackish and undrinkable (Photo by Rose 
Godana (2011)   

2.4 Climate Change

The latest global climate change projections outline some strong findings on key climate change risks to 
freshwater (IPCC, 2014). Yet, the relationship between the two is unclear:

• Increases of greenhouse gas emissions will significantly increase freshwater-related risks of climate 
change.

• Projected climate change will reduce renewable surface water and groundwater resources in dry 
sub-tropical regions.

• Climate change is likely to increase the frequency of meteorological drought and agricultural 
drought in dry regions by the end of the 21st century.

• Climate change will negatively affect freshwater ecosystems by changing stream flow and water 
quality.

• Future climate change will reduce raw water quality, posing risk to drinking water quality even with 
conventional treatment.
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For the Pacific region, the following key climate change risks on rainfall and freshwater resources are 
projected (Australia BoM and CSIRO, 2011):

• Increased rainfall near SPCZ;
• Increased number of rain days (at least 1 mm/day) near the equator;
• Widespread increase in heavy rain days (20-50 mm/day);
• Increased frequency of extreme rainfall events (1-in-20 year event) from once in 20 years to 
       four-times as often; and
• Decreased frequency of droughts.

A recent analysis of observed climate data between 1982 and 2011, in 14 synoptic stations in seven 
countries in the southwest Pacific, indicate that while long-term rainfall trends differ between countries, 
there is a general increase in both minimum and maximum temperatures across the region (Swamy, 
2012).

Global atmospheric temperature is expected to rise by between 0.3 and 4.8°C and sea level by between 
0.3 and 0.8 m by the end of this century (IPCC, 2014). These two variables of climate change will affect 
both water quantity and quality. With increasing temperature, the water-holding capacity of 
the atmosphere also increases. This results in higher evaporation rates and a change in precipitation 
patterns over different parts of the world, which may or may not be welcome by the people living in 
those areas. The IPCC concludes with high confidence that the negative impacts of climate change on 
freshwater resources are greater than the benefits (IPCC, 2014). This will further threaten the fragile 
state of water security in the Pacific. 

For example, surface water resources such as lakes and rivers would be exposed to increased 
evaporation as a result of temperature rise. This would reduce the ultimate volume of water available 
for human and ecosystem consumption. Temperature rise in aquatic ecosystems affects the abundance 
and distribution of aquatic species, which in turn affects the food chain and overall food security. 
Increases in precipitation intensity may also add to contamination from runoff both from land-based 
pollution and sedimentation.

Rising sea level contaminates underground freshwater lenses through saltwater intrusion and percolation 
of over wash through the land surface (Hay et al., 2003). This reduces the size of the freshwater lens 
beneath atolls, and was confirmed by a World Bank study in Tarawa, Kiribati. The study found that a 
50cm increase in sea level, with a 25% reduction in average rainfall, resulted in a 65% reduction in the 
size of freshwater lenses (World Bank, 2000). For the atoll countries that rely heavily on groundwater, 
this can be of particular concern, in addition to the existing pressures on their freshwater resources.
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2.5 Non-climatic Factors

2.5.1 Population Growth

As population in the Pacific grows, demand for freshwater will inevitably increase. The increasing 
demand for limited land resources often results in the removal of vegetation and over-extraction of 
fragile groundwater, particularly in atoll countries. The population densities of the main urban centres in 
some atoll countries rival those of global megacities. The overcrowding of urban areas, such as in South 
Tarawa, Kiribati, combined with the limited land and other natural resources, prove to be a challenge in 
supporting large populations (Storey and Hunter, 2010). 

2.5.2 Pollution and Weak Water Management

The increase in population and urbanisation has led to waste disposal and sanitation issues, which are 
considered to be the largest hazard to freshwater resources in the region (Scott et al., 2002). Improper 
disposal of municipal waste and increase in human activities such as farming and industries are contributing 
to pollution of freshwater resources. The increasing use of chemical fertilisers is also a threat to human 
health and biodiversity. In addition, activities like logging and mining are threatening freshwater 
resources through sedimentation and leakage of contaminants from mines into nearby streams and 
rivers. 

Many of the islands do not have sewage treatment plants and waste contamination of freshwater has 
resulted in high rates of water-borne diseases such as diarrhoea, cholera and typhoid. Groundwater is 
often polluted by human waste through leeching from pit latrines and septic tanks into the water supply 
wells (Hay et al., 2003). The risk of this is particularly high in crowded areas where limited space makes it 
almost impossible to build latrines at a safe distance away from water sources. Lack of water treatment 
and water monitoring is a problem. 

Tap water supplied through a central system in most PICs is sourced from either rivers or groundwater. 
However, the issue of water leakage through pipes is a major source of water wastage. According 
to estimates, water leakage through public supply pipes could be as high as 70% in some reticulation 
systems (Burns, 2002). Not only is this a waste of clean water, it also threatens the water security of the 
population serviced by these systems during extended dry periods when water intake is greatly reduced.

2.6 Summary of impacts

The potential climate change impacts on water resources with confidence statements according to IPCC 
2007 standards are summarised in Table 3, on the next page. 
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Table 3: Climatic changes predicted by the IPCC and effects on water availability, accessibility and use (Duncan, 
2011)

2.7 MDG Progress

A comparison of the Pacific’s progress, against the global average, towards the MDG target on water and 
sanitation is presented in Figure 6 below. It shows that improved access to water and sanitation in the 
Pacific is far below the global average and that of the Asia-Pacific region.  

Coverage in the Pacific, EAP and the World, 2011 

         Figure 6: Improved coverage  
         of water and sanitation in the  
         Pacific (UNICEF, 2013)

Change Confidence Potential Impacts
Frequent/intense floods Very likely Damage to water storage materials such as tanks

An increase in water pollution
Scarcity of water in some areas
Higher operating costs for water systems 
Saltwater intrusion in coastal areas

Drought affected areas Likely Reduction in water availability
Reduction of groundwater resources 
Water quality compromised
Increased risk of  water-borne diseases
Increase demand for irrigation 

Intense and frequent tropical 
cyclones

Likely Damage to water storage and supply systems
Disruption in water and electricity supply from 
power outages
Increase in water pollution 
Increased chance of water-borne diseases

Sea level rise Likely Damage to water storage and supply systems
Saltwater intrusion in many coastal areas
Salinisation of groundwater

High water temperatures High Increased water pollution 
Increase in water quality problems, mainly algal 
blooms and  a reduction in  dissolved oxygen 
content
Higher operating costs for water systems

Increased rainfall variability Very Likely Seasonal water availability changes
Changes to water storage systems 
Increased demand for irrigation water 
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An analysis of the occurrence of diarrhoea against improved drinking water access in PICs was conducted 
by Duncan (2011). Figure 7, below, show that all PICs have significantly improved their access to safe 
drinking water except Fiji and PNG, both of which improved by less than 50%. Countries with more than 
500 cases of diarrhoea (DALYs) are PNG, Fiji, Kiribati and Tuvalu. Most PICs suffered from diarrhoea due 
to poor quality of drinking water and unimproved water systems (Duncan, 2011). 

Figure 7: Water coverage and water-related illness in the PIC region (Duncan, 2011)
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Chapter 3: Water security assessments: 
methodologies, standards and indicators for the Pacific

By  Luke Paeniu and Siu I F Pouvalu

Policymakers in the Pacific and across the world are often faced with the problem of how best to 
quantify water security. In most situations, tools are needed to obtain this information.
 
Water resource assessment is a common tool used for measuring, collecting and analysing water information 
for the purpose of improving the management of water resources. Many assessment tools have been 
designed by different organisations and used in different countries, but the ultimate objective is to 
measure the success of interventions against certain indicators. 

The information required to conduct a basic water resource assessment include the following:

1) Hydrological data
2) Physiographic data
3) Basic and applied research data
4) Manpower training and knowledge
5) Mapping technique
6) Socio-economic data

This section will showcase selected approaches, standards and indicators to help water practitioners 

plan, monitor water security and make well-informed decisions. 

3.1 Soft and Hard Approach Option

In the past, water supply planners focused on quantity of supply, building water infrastructure, such as 
reservoirs, dams and piping networks as means to overcome water problems. This approach is the ‘hard 
path’. However, as populations increased, water demand from different sectors escalated to a point 
where it was no longer feasible to continue expanding the water infrastructure.  

Planners began to explore ‘soft paths’ as an alternative to the traditional approach. This involved 
practices such as water institutional reforms, improving water efficient technologies and managing water 
demands and supplies (Wutich et al., 2014).
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The need to meet the growing water demand of users continued and water supply planners have had 
to become creative in balancing the application of both soft and hard approaches to addressing water 
security issues.

3.2 Integrated Approaches 

Given the multidisciplinary nature of water security issues, researchers and water practitioners have 
begun applying integrated approaches to address these issues. This section focuses on some examples 
of integrated approaches. 

3.2.1 Water-Energy-Food Nexus

Under the nexus approach, rather than focusing on water issues alone, consideration is also extended 
to food and energy as interrelated and interdependent factors. Water is required to grow and produce 
food. Food crops are required to produce bio-fuel. Water is also required for cooling power plants.

Figure 8: Water-Energy-Food nexus (UN Water, 2013)

3.2.2 Web of Sustainable Water Security 

The web of sustainable water security approach proposed by Zeitoun (2011) offers a conceptual tool 
that focuses attention on the interdependent nature of water security with other security areas. It looks 
at causes of water insecurity and the link between biophysical and socio-political processes. 

To achieve sustainable water security, policy makers need to fully understand the interdependencies 
within parts of the web. The web approach makes it strikingly clear that water issues are relevant 
throughout all aspects of the human/environment relationship.
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As illustrated in Figure 9, below, the web comprises six important dimensions of water security.

 Figure 9: Sustainable water security web (Zeitoun, 2011)

3.2.3 Integrated Water Resources Management (IWRM)

IWRM is the “process which promotes the coordinated development and management of water, land 
and related resources in order to maximise economic and social welfare in an equitable manner without 
compromising the sustainability of vital ecosystems” (GWP, 2010b). Its principles (GWP, 2010a), based 
on the 1992 Dublin Principles, are as follows:

1. Water is a finite and vulnerable resource.

2. Participatory approach – water development and management should involve participation of users, 
planners and policy makers.

3. Role of women – women play a central role in the provision, managing and safeguarding of water.
 
4. Social and economic value of water – water is a public good. It has a social and economic value.

5. Integrating 3Es (economic efficiency, social equity and environmental sustainability)–IWRM is based 
on the equitable and efficient management and sustainable use of water.
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3.2.4 Risk-based Approaches 

Risk-based approaches require hazard and risk assessments to be conducted as the starting point for 
water system management. The old approach was based on testing the end product for potential risk.
 
When cholera was discovered to be related to poor quality of water, measures were identified to control 
the spread of disease. Chlorine was used to control the quality of water. Later legislation was introduced 
to set standards to control unsafe water. Water quality was monitored using on-the-spot testing at the 
end product. New approaches use water safety plans, and focus more on identifying the hazards and 
risks right at point source, or at the start of the water system. 

Lautze and Manthrithilake’s (2012) five key indicators to a country’s overall water security is a recent 
approach which is increasingly being used. This method will be discussed in detail in a later section. 
Based on this method, Hall and Borgomeo (2013) developed four risk indicators to assess each of Lautze 
and Manthrithilake’s key indicators: 

1. water not satisfying basic needs; 
2. inadequate agricultural production due to shortage of water; 
3. harmful environmental impact; and
4. actions of neighbor countries on water source causes its unreliability.

Once risks have been identified, strategies are needed that minimise risks and maximise benefits to 
the community. It would then be wise to invest in improving disaster preparedness, water quality, 
wastewater management, sanitation safety planning, preparation and coordinated responses to 
water-related disasters.

3.2.5 Human Rights-based Approaches

The universal right to access clean water has been mentioned in international law under the United 
Nations. The most explicit recognition of this right appeared in the International Covenant on 
Economic, Social and Cultural Rights which stipulated that “the human right to water entitles everyone 
to sufficient, safe, acceptable, physically accessible and affordable water for personal and domestic 
uses” (UNOHCHR, 1966). A review of this international law in 2002 assigned the primary responsibility 
of fulfilling this right on member states, who are obliged to “ensure that the right to water is enjoyed 
without discrimination and on the basis of equality between men and women” (WaterAid, 2013).

In 2010, UN member states adopted Resolution 64/292, the human right to water and sanitation, 
solidifying the universal recognition of safe drinking water and sanitation as a basic human right (UNGA, 
2010). Member states must ensure that water quality must not cause any danger to human health, 
improper use of sanitation facilities must be prevented in order to avoid spread of disease, and water 
and sanitation services must be accessible, affordable and culturally acceptable.
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3.2.6 Green Growth Approaches

Green growth focuses on fostering economic wealth and development growth, with consideration for 
natural ecosystems to continue providing the necessary resources for our livelihood. Managing our 
aquatic ecosystems wisely is the aim of green growth and sustainable development. One green growth 
method uses Green Infrastructure (GI) solutions, as given by the United Nations Environment Programme 
(UNEP, 2014). GI involves the provision of natural or semi-natural services for water resources. It makes 
good use of ecosystem services to provide water management benefits. GI solutions can be best used 
as a disaster risk reduction measure. Here are some examples of GI solutions with their benefits:

1. Promote reforestation, afforestation and forest conservation- practices where trees are planted on 
lands with no forest cover. Avoid reducing forest cover for the sake of other developments. Benefits 
of maintaining these forests or trees include: flood and erosion reduction, water retention, slope 
stabilisation, improvement of water and air quality and local climate, and preservation of biodiversity. 
Forests also act as carbon sinks, and provide options for income and livelihood opportunities.

2. Promote Riparian buffers. These are lines of vegetation planted adjacent to rivers and streams. 
These buffers help maintain water quality in waterways by protecting streams and preventing pollutants 
from entering water ways. These are conservation management measures. Trees also provide shade 
for aquatic species to survive, and the vegetation provides biodiversity habitat.

3. Promote wetlands restoration and conservation. The renewal of wetlands that were lost, converted 
or drained as a result of human activities. Wetlands provide support to traditional infrastructure 
for water treatment, water supply, drought mitigation and flood control. Wetlands contribute to 
improving water quality by acting as a pollutant filter. Wetlands play a strong role in improving 
water quantity during drought and floods, as they store large amounts of storm water runoff. They 
can mitigate flood damage and increase resilience to storms, as well as help replenish groundwater 
supply wetlands offer opportunities for recreation, livelihood, tourism and fisheries.

4. Promote the constructions of wetlands. The aim of building artificial wetlands is to help in improving 
the hydrological processes of natural wetlands. In addition to those benefits mentioned above, they 
provide biological wastewater treatment.  

5. Promote levee setback or removal.  In most cases levees were often built close to the edge of rivers. 
Placing levees farther back away from rivers provides ample room in the river plain in case of flooding. 

6. Promote flood bypasses. Traditional floodplains are reconnected to the river during major flood 
events. These bypasses provide conveyance and storage.
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7.    Promote green roofs. Often called eco-roofs. These are buildings with roofs partially or fully 
       covered with vegetation. Green roofs contribute to water quantity, help reduce storm runoff 
       and help alleviate floods. They reduce noise pollution, remove air pollutants, and provide an 
       energy-saving cooling effect. 

8.   Promote green spaces. Green spaces are areas that are partly or fully covered with grass, trees 
      and vegetation. They filter pollutants and control runoff.

9.   Promote water harvesting. Mostly referred to as rainwater harvesting. Rainwater harvesting 
       aims to increase the amount of rainfall stored in soil, vegetation or water storage containers. It 
       also reduces storm water runoff.

10. Promote protection and restoration of mangroves, marshes and dunes. These coastal wetlands 
       reduce vulnerability to potential hazards. They protect from the effects of storm surge and floods,    
       and reduce damage to water infrastructure and human health.

3.3 Minimum Standards in Water Supply and Sanitation during Disasters

The Sphere Project was created in 1997 as collaboration by a group of humanitarian NGOs. The project 
centred on the core beliefs that 1) all possible actions must be taken to mitigate human suffering during 
conflicts and calamities and that 2) those affected have a right to assistance to ensure life with dignity 
(The Sphere Project, 2004). 

The project constructed a humanitarian charter and identified minimum standards in each of the five 
focus sectors of water supply and sanitation, nutrition, food aid, shelter and health services, as guide-
lines for disaster response.

The standards define the minimum targets to be achieved while specific indicators determine if these 
targets have been met. The following extract was taken from the Sphere Project’s handbook and infor-
mation provided here is useful for practitioners in the water supply and sanitation sector when respond-
ing to water-related disasters. 

3.3.1 Water Supply

Water is crucial for life, human dignity and health. During extreme disasters water supply may be limited 
or unavailable. It is important to aim to achieve survival level for safe water drinking needs.

1.   Water access and quantity indicators

a.    The actual water requirement for drinking, cooking and for personal hygiene is 15L per 
       person per day.
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b.    The maximum distance from any household to the nearest water collection point is 500m.
c.    Queuing time at any water source is no more than 15 minutes.
d.    Filling a 20L container should take no longer than three minutes.
e.    Water sources and systems are maintained and cleaned so that quantities of water are 
        easily available and regularly accessed.

2.    Water quality indicators

a.    Water should not pose any health risk. 
b.    Result of sanitary inspection should confirm low risk of faecal contamination.
c.    Faecal coliform of water per 100ml at point of delivery is absent.
d.    People drink water from protected or treated source.
e.    Implement strategy to minimise post-delivery contamination.
f.      During times of risks or diarrhoea epidemic, treat piped water supplies with disinfectants at 0.5mg/L.

3.    Water use facilities and goods

a.    Ensure each household has two clean water-collecting containers and enough clean water 
       storage to ensure water is always available in the household.
b.    Ensure water containers have narrow neck or cover or other forms of ensuring water is safe.
c.    There is always 250g of soap available for personal hygiene per month.
d.    Ensure sufficient bathing cubicles in the community separating males and females.
e.    For community laundering facilities ensure one washing basin per 100 people and private facilities   
       for women to wash their sanitary and undergarments.
f.     Bathing facilities should take into account vulnerable people.

3.3.2 Sanitation

Providing safe sanitation facilities during extreme disaster is an urgent need to avoid mass transmission 
of diseases in the affected area.

1.    Access and adequate number of toilets

a.    Provision of one toilet to be used by maximum 20 people.
b.    Use of toilets is arranged by Household and segregated by Sex.
c.    Separate toilets for men and women are available in public places.
d.    Shared or public toilets are cleaned and maintained.
e.    Toilets are no more than 50 m away from residential places.
f.     Toilets are used wisely and children’s faeces are disposed of quickly and in a hygienic manner.
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3.4 Overall Water Security Index

A study initiated by Lautze and Manthrithilake (2012) of the International Water Management Institute 
(IWMI) recommended the use of five key indicators to assess a country’s overall water security:

 1. Basic needs – proportion of the population with sustainable access to an improved water  
 source. 

 To assess the degree to which countries have achieved water security for the basic needs of  
 their populations, data is obtained from the World Health Organisation (WHO) on the pro 
 portion of populations with sustainable access (within 1 km) to an improved water source  
 (household connections, public standpipes, boreholes, protected dug wells, protected springs,  
 and rainwater collection). The results for countries were ranked according to the proportion  
 of their population with sustainable access to an improved water source and divided into five  
 groups of roughly equal size. A score between 1 and 5 was assigned to each group, with 5 
 indicating a greater proportion of the country’s population having sustainable access to an
 improved water source, and 1 indicating a smaller proportion having sustainable access.

 2. Food production – the extent to which water is available and harnessed for agricultural 
 production (FAO, 2007). 

 The degree to which water security for agricultural production is achieved in a country was  
 treated as a composite of two sub-indicators: i) water availability per capita and ii) water 
 withdrawal per capita. Data for both sub-indicators were obtained from FAO AQUASTAT 
 database (FAO, 2007). Water availability per capita (i.e. renewable water resources/person) 
 provides an indication of the total water available for agricultural production. For each of the  
 two sub-indicators (water availability per capita and water withdrawal per capita), countries  
 were ranked and divided into five groups. A score between 1 and 5 was then assigned to each  
 group. For the first sub-indicator, a score of 5 reflects greater water availability per capita, and 
 a score of 1 indicates less water availability per capita. For the second sub-indicator, a score 
 of 5 indicates greater water withdrawal per capita and a score of 1 indicates less water 
 withdrawal per capita. Results in each of the two sub-components were then averaged. 
 Therefore, 5 represents greater water security for agricultural production in a country, and 1 
 represent less water security.

 3. Environmental flows – proportion of renewable water resources available in excess of 
 environmental water requirements  (EWR) (Smakhtin et al., 2004).

 To assess the country-level water security for environmental flows, the proportion of water 
 not withdrawn in excess of the EWR was determined. To calculate this, the amount of water  
 withdrawn and the EWR was subtracted from a country’s renewable water resources 
 (RWRs) (converted from Smakhtin et al. (2004)). The remaining amount was then divided 
 by the country’s RWRs. Countries were ranked, divided into 5 groups, and a score of 1  to 5 
 was applied to each group – 5 indicates a greater proportion of water available in excess of
  the EWRs and 1 indicates a smaller proportion.  
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 4. Risk management – the extent to which countries are buffered from the effects of rainfall  
 variability through large dam storage (International Commission on Large Dams (ICOLD), FAO  
 AQUATSTAT).  A device used in heating systems to control water temperature. This indicator  
 contains two sub-components. 

 A first sub-component consists of the proportion of RWRs stored in each country. This is 
 calculated by dividing the storage capacity in large dam reservoirs (ICOLD, 2003) by the 
 country’s RWRs (FAO, 2007). Large dams are admittedly but one storage option, as there are 
 indeed other ways to store water, such as in the ground, soil, and behind small dams (IWMI,  
 2009, Taylor, 2009). Nonetheless, accessible data across countries are only available for water  
 storage behind large dams. Countries were stratified into five groups depending on the 
 proportion of their RWRs stored, with higher storage levels scoring greater than lower storage  
 levels. 

 The second sub-indicator focuses on inter-annual rainfall variability, for which country-level  
 data were used on the inter-annual rainfall coefficient of variation (Mitchell et al., 2002). 
 Countries were divided into five groups according to the degree of inter-annual rainfall 
 variability, with lower rainfall variability scoring greater than higher rainfall variability. 

 To develop an aggregate score for risk management, each country’s scores in the two 
 subcomponents were averaged. A scale of 1 to 5 was used. Scores towards 5 indicate greater 
 water security for risk management (i.e., more storage, less variability). Scores towards 1 
 indicate less water security (i.e., less storage, more variability).

 5. Independence – the extent to which countries are safe and secure from external changes 
 or shocks.

 Countries are categorised on a 5-point scale for each of the sub-indices above. A score of 5  
 indicates that a country is largely reliant on its own water resources and 1 indicates a heavy  
 reliance on external waters.

 Figure 10: Map of regional  water security (Lautze and Manthrithilake, 2012)
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3.4.1 Calculating Overall Water Security Index

To generate a score for the overall water security, the results for each of the five components were 
summed, producing a 25-point scale. Just as the 5-point scales indicate the degree of water security 
achieved in individual components, the broader score on a 25-point scale indicates the degree of overall 
water security in a particular country. Therefore, scores for each of the components is on a 5-point 
scale, and the overall maximum that can be achieved by a country in all five components is 25-points. A 
high score indicates greater water security, and a low score indicates the opposite. The benefit of using 
this index is that it measures relative water security by comparing one country to another.

3.5 National Water Security Index

A study by the Asian Development Bank (ADB, 2013) recommended five key dimensions to national 
water security:

1.    Household water security – based on WHO/UNICEF data on access to water and sanitation 
2.    Economic water security – a composite indicator bringing together agriculture, industry, and energy 
3.   Urban water security – based on the concept of ‘water sensitive cities’ (cities in transition to a 
       more sustainable water future) and brings together water supply, wastewater treatment, and 
       urban flooding 
4.    Environmental water security – addresses river basin health 
5.    Resilience to water-related disasters – addresses risk, vulnerability, and the capacity to cope. 

The study suggests that societies can enjoy water security when they successfully manage their water 
resources and services to: 

• Satisfy household water and sanitation needs in all communities. 
• Support productive economies in agriculture, industry, and energy.
• Develop vibrant, liveable cities and towns. 
• Restore healthy rivers and ecosystems.
• Build resilient communities that can adapt to change. 

                 Figure 11: 
                  Water security 
                                                                                                                                                        framework of five 
                                                                                                                                                        interdependent key                  
                                                                                                                                         dimensions (ADB, 2013)
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3.5.1 Household Water Security Index

This index provides an assessment of the extent to which countries are satisfying their household water 
and sanitation needs and improving hygiene for public health in all communities. The household water 
security index is made up of three sub-indices:

• Access to piped water supply (%),
• Access to improved sanitation (%), and
• Hygiene (age-standardised disability-adjusted life years (DALYs) per 100,000 people for the incidence 

of diarrhoea).

According to the HWSI, water security in the Cook Islands is best among the PICs. With a HWSI of 3, Fiji, 
FSM, Niue, Palau, Samoa, Tonga and Tuvalu have satisfactory access to water and sanitation. However, 
at a HSWI of 1, PNG and Kiribati are considered to be at a hazardous stage (see Table A in Appendix 2).

3.5.2 Economic Water Security Index

This index provides an assessment of the productive use of water to sustain economic growth in food 
production, industry and energy. The index comprises three sub-indices:

1.    Agricultural Water Security Sub-Index

• Productivity of irrigated agriculture
• Independence from imported water and goods
• Resilience (percentage of renewable water resources stored in large dams)

2.    Industrial Water Security Sub-Index

• Productivity (financial value of industrial goods relative to industrial water withdrawal)
• Consumption rate (net virtual water consumed relative to water withdrawn for industry)

3.    Energy Water Security Sub-Index

• Utilisation of total hydropower capacity
• Ratio of hydropower to total energy supply

The assessment using EWSI (see Table B in Appendix 2) indicates that PNG is progressing ahead of other 
PICs by scoring stage 4, followed by Fiji, Solomon Islands and Timor-Leste with stage 3. Countries at 
stage 2 are Cook Islands, FSM, Palau, and Samoa. The rest are in stage 1.
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3.5.3 Urban Water Security Indicator

This index assesses the status of urban water-related services to support vibrant, liveable cities and 
towns. The index is a made up of three sub-indices:

• Water supply (%),
• Wastewater treatment (%), and
• Drainage (measured as the extent of economic damage caused by floods and storms).

3.5.4 Environmental Water Security Index

This index assesses the status of the water-related environment of river basins using the river health 
index. The river basin health index is a composite of four indicators and their sub-indices:

1.    Watershed disturbance

• Cropland
• Imperviousness
• Livestock density
• Wetland disconnection

2.    Pollution

• Soil salinisation
• Nitrogen
• Phosphorous
• Mercury
• Pesticides
• Total suspended solids
• Organic loads
• Potential acidification
• Thermal impacts from power plant cooling

3.    Water resource development

• Dam density
• River network fragmentation
• Relative water consumption compared to supply
• Agriculture sector water stress
• Residency time change downstream from dams
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4.    Biotic factors

• Non-native species
• Non-native species richness
• Catch pressure
• Aquaculture

Table C in Appendix 2 summarises the performance of PICs under the assessment of the Environmental 
Water Security Index.

3.5.5 Resilience to Water-Related Disasters

This index measures progress toward establishing resilient communities that can adapt to change (see 
Appendix 2, Table D, Hazard and Vulnerability Indicators). It is a composite indicator that includes evaluation 
of three types of water-related shock—floods and windstorms, droughts, and storm surges and coastal 
floods—by assessing:

• Exposure (e.g., population density, growth rate);
• Basic population vulnerability (e.g., poverty rate, land use);
• Hard coping capacities (e.g., telecommunications development); and
• Soft coping capacities (e.g., literacy rate).

Extensive data gaps for the Pacific Island region make accurate assessments of the state of water 
security difficult, both at the national level and for the region as a whole. According to ADB’s assessment 
methodology, using available data, PICs have yet to reach a NWSI of 5, i.e. the optimal or ‘Model’ state. 
Stage 1, rated as ‘Hazardous’, indicates that there is a wide gap between what is expected and what the 
current status of water security is. Tuvalu, Nauru and Kiribati fall in the Hazardous stage while the rest 
of the PICs are in Engaged category, Stage 2 (see Table E in Appendix 2). This means that most PICs are 
far from being at an acceptable level of water security.

3.6 Guide to conducting V & A Assessment for Water Security

The PaCE-SD Vulnerability and Adaptation (V & A) Assessment is a detailed assessment of the status of 
a community’s vulnerability and adaptive and coping capacity. The assessment focuses on livelihood 
assets of the community (Limalevu and McNamara, 2012). The aims of the V&A assessments are to:

• develop a good understanding of the community’s perception of climate change;
• explore the status of current livelihood assets in the community;
• assess the major concerns and long term solutions to the issues raised; and 
• design a relevant adaption solution to overcome the major problem identified.
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Here is a brief step-by-step guide:

Step 1: Conduct climate change awareness and attitude survey.

Step 2: Conduct field observation of livelihood assets in the community and other key areas.

Step 3: Focus group discussion on governance and socio-economic concerns; disaster risk management; 
water security; health and sanitation; energy security; information communication technology; food 
security; and natural resources.

Step 4: Conduct field assessment to observe issues raised in Step 3.

Step 5: Divide into discussion groups - First session-identify problems, causes and solutions; Second 
session-identify and prioritise adaptation options.

3.7 Guide to Mapping Water Security Information

Maps are a valuable tool for displaying water security information in a visual format. Mapping water 
security information for better decision-making requires data collection if there is no pre-existing data. 
To map water security in an area, there are several factors and data that need to be considered. These 
include population data, household water sources, disease incidence, sanitation, risks and vulnerabilities, 
wastewater treatment and physical geography of the area.

Water security information can be mapped at the small-scale community level or at a broader-scale 
national level. If extensive community mapping can be carried out across the country, data can then be 
combined to produce a more detailed and accurate national water risk/vulnerability map.

A community-oriented climate and disaster risk mapping toolkit was produced to help local communities 
carry out their own mapping exercises (Pouvalu, 2014). The following steps for mapping water security 
information are based on this toolkit.
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3.7.1 Mapping at the Community Level

These are the steps to follow in order to map water security information at the community level.

Step 1: Download and install free open source software for the purpose of mapping. Google Earth 
provides satellite images that can be printed to be used as base maps for fieldwork and data collection 
when GPS devices are unavailable. Google Earth set up can be downloaded from the following link 
https://www.google.com/earth/download/ge/agree.html. Quantum GIS (QGIS) is a free open source 
software used for geospatial analysis. The QGIS setup can be downloaded from https://www.qgis.org/
en/site/forusers/download.html. 

Step 2: Users are encouraged to work with two types of software when using the Community Mapping 
& QGIS toolkit. The Community Mapping toolkit is a simple ‘hands-on’ tool that teaches users basic data 
collection and mapping techniques.  

Step 3: Using Google Earth, locate area of interest, geo-reference and print image for fieldwork. See 
Chapter 21 of the Community Mapping & QGIS toolkit. 

Step 4: Carry out fieldwork to collect data. Locate water sources and features of interest on the image. 
Lines could represent roads, rivers and creeks and polygons for large areas. Assign a numerical ID to 
each household/building.

Step 5: Carry out a household survey gathering data on water security per household in the form of an 
excel spreadsheet. For example: water source, access to water, population, common disease and sanitation. 
Assign a numerical ID to each household/building matching the ID assigned in Step 4. 

Step 6: Locate and draw on the image waste water disposal areas, areas with water-related issues 
(flooding, drought, contamination, etc.) and types of land use that may affect quality, quantity and 
distribution of water. 

Step 7: Transfer the survey data and save it as a CSV file to be used for mapping. Chapter 15 and 16 of 
the Community Mapping & QGIS toolkit teaches users about data collection and how to transfer data.

Step 8: Using QGIS, use the soft copy of the geo-referenced image as a base map. Transfer the data 
collected in the hard copy image that was used in the field to the soft copy of the image in QGIS. Refer 
to Chapter 14 in the Community Mapping & QGIS toolkit for a simple step-by-step method on how to 
transfer data.

Step 9: Use QGIS to create a geodatabase for better management and storage of data and also join 
tables on a one-to-one relationship using the numerical ID numbers for buildings/households.

Step 10: Create, add, edit and categorise data to create a map to show water distribution, access, risks, 
or water-borne disease incidence. 

Step 11: Once the map and analysis is complete, the most important part is communicating information 
back to the communities and other stakeholders.
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3.7.2 Mapping at the National Level

Step 12: Using the water security data collected at the community level, community vulnerability may 
be rated on a scale of 1-5. The Integrated Vulnerability Assessment (IVA) is a useful tool to refer to in 
assessing the vulnerability of water security. An extra column can be added to each community dataset 
entering the vulnerability level of each community. Each community can then be represented with a 
certain color code to represent the level of vulnerability. Chapter 11 of the Community Mapping & QGIS 
toolkit provides a simple way to categorise data in QGIS.

Step 13: Adding another column with names of districts/provinces to which each community belongs, 
allows a broader-scale national analysis. Vulnerability or risk can then be shown per district/province. 
This type of visual analysis can suggest areas that need the most resources.

Step 14: Create a vulnerability/risk map by district or province to show the different levels of risk/
vulnerability in terms of access, sanitation, disease incidence, etc. 

Step 15: Once map and analysis are complete the most important step is communicating this information 
to the stakeholders involved.

3.8 Guide to Water Demand Management

Water demand management is an intervention practiced by water utilities to ensure water is used 
efficiently by all water users in the community. Given the competing interests from various sectors, 
water practitioners face two critical options:

 i) Develop more water infrastructure to increase supply (hard approach)
 ii) Better manage water that is currently available (soft approach)

The steps below are required in order to conduct a successful demand management approach:

Step 1: Identify core planning team, develop overall planning framework, identify key stakeholders and 
resources available.

Step 2: Identify key drivers of water demand using problem tree analysis-a cause and effect tool (climate, 
demographic and land use, water supply sources and systems, water use appliances and water use 
practices). Develop vision and set goals, set up water committee and develop shared understanding of 
issues, risks and opportunities.

Step 3: Compare historical supply and demand of water with current status. Determine the supply-demand 
balance using demand forecasting methods, historical demand forecasting method, disaggregation of 
demand method and regression method. The use of maps to present results is helpful in these cases. 

Step 4: Set objectives, strategies and action plans. Identify demand potentials-identify water conservation 
potential, identify substitution of potable water, identify factors that affect designs. Analyse individual 
options. Differentiate which options are immediate/short term and those which are long term.
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Step 5: Confirm the stakeholder reference group, pick the demand management team, set budget 
plans, formulate communication strategy, consider contractual options, identify training needs, identify 
data gaps, put in place a monitoring and evaluation plan, collaborate with other key agencies, print the 
implementation plan. Implement the plan. 

Step 6: Monitor and evaluate processes and outcomes, compare advantages and disadvantages of the 
intervention, document lessons learnt.

3.9 Guide to Water Security Risk Assessment

Water security risk assessment is based on principles of risk assessment methodology. This framework 
takes into consideration the hydrological component of the water source. It also considers water 
quality and water quantity. The framework looks in detail at the susceptibility of the water source, 
water movements and the hazards affecting the water source. The framework considers the probabilities 
of risks occurring, the uncertainty of these hazards, any socio-economic hardship that these risks may 
cause, as well as their potential impact on human health and the environment. The framework defines 
risk as a function of loss and vulnerability. Here is a step-by-step guide to undertake a water security risk 
assessment:

Step 1: A team should be made up of local experts and key stakeholders. Identification of stakeholders 
and decision-makers is crucial to obtain needs at an early stage.

Step 2: Define areas of interest. Areas lacking basic data need to be noted and may need to be removed 
from the assessment. Identify primary concerns of the community and focus the scope of the assessment 
coverage on areas affected by those concerns.

Step 3: There are three fundamental components of risks- susceptibility, potential hazards, and consequences. 
Collect data for each component. The use of GIS maps may be important in this area. Water source 
susceptibility is determined by measuring intrinsic aquifer susceptibility and the impact of conduits on 
that susceptibility. Intrinsic susceptibility provides a relative measure of the natural susceptibility of a 
water source (surface water body or aquifer) to contamination or over use. For a surface water body, 
this may include physical attributes of the land surface and subsurface (e.g., natural drainage pathways 
both on the surface and groundwater discharge areas), and the climate of the area, which determines 
the water supply, etc. 

Step 4: The intrinsic aquifer susceptibility provides a relative measure of the ease with which a 
contaminant, introduced at surface, will move from surface down to an aquifer. Many aquifer susceptibility 
methodologies are in use. Some common methods are Aquifer Vulnerability Index; DRASTIC, GOD, 
Drastic-fm, Water Security Vulnerability Scoring Tool, etc. Mines, open pits, or boreholes into the subsurface, 
including geotechnical and water wells provide pathways through which a contaminant from the surface 
can move directly into a deep aquifer. This increases the natural susceptibility of an aquifer at the local 
scale. An inventory of potential conduits within the study area must be completed. The level of threat 
provided by the conduit is then established. For example, well construction properties (e.g., presence 
of a well cap) can be used to determine the probability that a particular well could act as a conduit. 
A conduit’s level of threat is classified using a scale from 1-10; where no conduits exist, a score of 0 is 
given. The combined aquifer susceptibility is the intrinsic aquifer susceptibility plus conduits.
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Step 5: Completion of hazard inventory. A detailed and thorough hazard inventory involves onsite 
investigations throughout the study area. However, this task is extremely time-consuming. A hazard 
inventory can be most readily completed using data that are already available, using:

1. Records (e.g., permits, licenses, etc.) for operations of interest, such as landfills, gas stations or hazardous 
waste storage facilities.

2. Utility pipelines, such as sewer, oil and gas, which are often mapped accurately and readily available.

3. Land use data for use in mapping potential hazards, based on the typical hazards found on a particular 
land use type.

Assumptions made while compiling the hazard inventory can be confirmed through site investigations 
or aerial photographs. Once a hazard is identified, it is analysed further to determine the relative hazard 
threats in areas of Chemical Intensity, Quantity, Probability, and Extent.

Step 6: Loss is the consequence of the resource becoming deteriorated either in terms of its quality 
or quantity. This factor has environmental, human health and economic consequences; one or more 
indicators can be used for this assessment. The choice of indicator should be based on the values of the 
community, but may be limited by data availability and resources. From a human health perspective, 
for example, an analysis of the number of people affected by contamination could be used. Where ecosystem 
health is of primary concern to a community, aquifers with high degrees of connectivity to surface 
water, where that surface water is deemed important, may be assigned a higher level of contamination 
consequence. From a financial perspective, the replacement costs or economic impacts due to contamination 
or water supply loss can also be used to assess consequence. Once a community decides the loss factor 
that is important, it must be assessed spatially using a standard methodology. Some examples are 
included in the example application, below. Once the loss is assessed, the consequences are reclassified 
by importance using a 1-10 scale.

Step 7: The assessment focuses on groundwater contamination, using the formula: vulnerability is equal 
to aquifer susceptibility x hazard threat. These results should highlight areas where potential contaminants 
exist and areas where the physical system is prone to contamination. These areas are, therefore, the 
most vulnerable to groundwater contamination. The results of this step need to once again be reclassified 
using a 1-10 scale.

Step 8: This risk assessment can be used as a planning tool and as a vulnerability assessment. It can also 
be used as a loss analysis tool to reduce risk. 

3.10 Guide to Developing Drinking Water Safety Plans

Drinking water safety plans are developed to identify and prioritise potential water quality threats in 
each step of the water supply chain. They also provide mitigation measures to manage the risk of 
illnesses arising from poor water quality. The primary purpose of the plan is to improve health and avoid 
water-related diseases. 
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Here is a step-by-step guide to developing drinking water safety plans (SPC, 2011):

Step 1 – Identify and select the right assessment team with relevant knowledge.
Step 2 – Describe the water supply.
Step 3 – Identify hazards and prioritise what needs action.
Step 4 – Identify corrective actions and develop an improvement list.
Step 5 – Develop a monitoring plan.
Step 6 – Improve processes that support drinking water safety.
Step 7 – Implement the drinking water safety plan.
Step 8 – Review the drinking water safety plan.

3.11 Selected Water-Related Indicators

The UN Water Task Force has proposed some useful indicators for countries to use. These water 
resource assessment indicators have been selected because they are quantifiable using existing data 
(UN Water, 2014). The measurability of these indicators makes them particularly useful for the Pacific 
region, where data shortage is a chronic challenge.

Table 4: Indicators of water availability (UN Water, 2014)

Indicators Unit Explanation Source
1. Total actual renewable 
water resources per 
person (TARWR)

m3 / cap Total resources that are 
offered by the average 
annual inflow and runoff 
that feed each hydro 
system and available per 
person

FAO/AQUASTAT

2. Storage capacity per 
person.

m3 / cap Total cumulative 
storage capacity of all 
large surface reservoirs 
and groundwater per 
person.

FAO/AQUASTAT
International Groundwater 
Resources Assessment Centre 
(IGRAC)

3. Importance of national 
expenditure for water 
supply and sanitation

US$ / cap Total public expenditures 
for water supply 
and sanitation as a 
percentage of total 
budget.

United Nations Statistics Division; 
Organisation for Economic 
Co-operation and Development 
(OECD); Global Annual Assessment 
of Sanitation and Drinking-Water 
(GLAAS)
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Table 5: Indicators of water usage  (UN Water, 2014)

Indicators Unit Explanation Source
4- Intensity of use of 
actual water resources

% Percentage of TARWR 
that is used (sum of total 
withdrawals/abstraction)

FAO/AQUASTAT

5- Use by abstraction 
from TARWR by main 
source

% Breakdown between uses 
(agriculture, domestic, 
industry and energy 
when available)
It can be completed by 
breakdown per water 
sources used in each 
sector

FAO/AQUASTAT
IGRAC

6- Change in inland fish 
production

US$ / cap Comparison of evolution 
of inland fish catch and 
production since 1960s. 
It shows that fisheries 
are becoming water 
consumptive with 
increased inland 
aquaculture.

FAO/FishStat

Table 6: Indicators of MDG water targets  (UN Water, 2014)

Indicators Unit Explanation Source
7- Percentage of 
population using 
improved drinking water 
sources

% Joint Monitoring Program 
definition of improved 
drinking water sources, 
such as public stand-
pipes, hand pumps, 
improved dug wells or 
springs.

WHO/UNICEF Joint Monitoring 
Programme for water supply and 
sanitation (JMP).

8-Percentage of popu-
lation using improved 
sanitation facilities

% JMP definition of 
improved sanitation 
facilities.

JMP
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Table 7: Indicators of economic performance (UN Water, 2014)

Indicators Unit Explanation Source
9- Importance of 
external water footprint 
over total water 
footprint

m3 / cap / 
year

The quantitative water 
foot print of a nation 
shows the water that is 
used inside the country 
and outside that is used 
to produce the goods 
and services consumed 
by the people of the 
nation

UNESCO-IHE

10- Change in water pro-
ductivity in agriculture

US$/ cap/m3 Value of agricultural 
production divided by 
volume of water abstract-
ed for agriculture. For 
irrigated countries, the 
indicator is the water 
production in irrigated 
agriculture.

World Bank and AQUASTAT

11- Change in water 
production in industrial 
sector

US$/cap/m3 Value of industrial pro-
duction divided by water 
volume abstracted for 
industry

UNESCO-IHE

12- Change in hydropow-
er productivity

% Economically viable 
hydropower production 
compared with total 
potential.

International Energy Agency (IEA)
World Energy Outlook (WEO)

Table 8: Indicators of environmental performance  (UN Water, 2014)

Indicators Unit Explanation Source
13- Change in aquifer 
quality status

% Identified groundwater 
resources unfit for 
drinking water and other 
uses due to salinity 
compared to total 
groundwater resources

IGRAC

14- Waste water treat-
ment connection rates

% The percentage of 
national population 
connected to public 
waste water treatment 
plants. The extent of 
secondary (biological), 
or tertiary (chemical) 
treatment provides an 
indication of efforts to 
reduce pollution loads 
from cities.

Regional data sets 
United Nations Environment 
Programme (UNEP)
WMCC
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The management and conservation of surface water, groundwater and the collection and storage of 
rainwater are under severe pressure due to climate change and other factors. Recently, there has been 
increased support for the water sector in the Pacific islands, guided by strategic frameworks at the 
global, regional and national levels. Table 9, below, summarises the recent regional actions that address 
water security issues in the Pacific. 

Table 9: Actions to address stresses on freshwater sources in the Pacific (Gerber et al., 2011, UNESCAP, 
2010)

Chapter 4 : Lessons Learnt from the Pacific 
By Luke Paeniu, Vaine Wichman, Pelenise Alofa, Tyrone Deiye, Dustin H Langidrik, Tessa Koppert, 
Tevita Fakaosi, Teuleala Manuella, William Arudovo,  Ashmita Devi, and Zamira Rua 

Action Short Description
Pacific Adaptation to Climate 
change project (PACC)

Project to enhance the capacity of the participating countries to adapt 
to climate change and climate variability, in key development sectors.

Pacific Hydrological Cycle Observing 
System (Pacific HYCOS)

Project to assist Pacific Islands countries with capacity building and 
technology at the National level for hydro-meteorological data 
collection and storage

Water Quality Monitoring (WQM) 
Capacity Building Programme

Programme to build sustainable national capacity for monitoring the 
quality of drinking water, surface water, groundwater and coastal 
waters covering the three main island water resource types: surface 
water, groundwater and rainwater harvesting

Rainwater Harvesting  Pilot Project Project to further promote rainwater harvesting as an option for 
domestic water supply

Integrated Water Resources Man-
agement (IWRM) Programme

The Programme comprises two projects: the EU Water Facility-funded 
“IWRM National Planning Programme” and the GEF-funded “Sustain-
able Integrated Water Resources and Wastewater Management Project 
in Pacific Island Countries”. The former provides policy improvement 
and institutional support for the development and delivery of national 
IWRM plans in line with the MDG targets. 
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Water Demand Management 
(WDM) Programme

Programme to improve the capacity for water demand management in 
Pacific urban water utilities

Pacific Drinking Water Safety Plan 
(DWSP)

Programme to promote a risk management approach for the provision 
of safe water supply through pilots in 4 countries – Cook Islands, Palau, 
Tonga and Vanuatu

Pacific Island Climate Update (ICU) 
Project

Publication of a monthly seasonal climate bulletin for the Pacific region 
to assist PICs in making informed planning and management decisions 
through the provision of timely and accurate seasonal climate forecasts

Pacific Resource Centre on Water 
and Climate

A platform through which policy makers and water resource managers 
have better access to and make better use of information generated by 
climatologists and meteorologists

Historic Climate and Metrological 
Data Rescue

Project to support, rescue, preserve and digitise historic climate 
records.

Pacific Partnership Initiative on 
Sustainable Water Management

Partnership to increase project coordination and donor harmonisation

World Water Day Activities on raising public awareness on how water connects people 
and how water management is everybody’s responsibility

Pacific WASH (Water, Sanitation and 
Hygiene) Coalition

Coalition to ensure that interventions carried out are well coordinated 
to optimise outputs and avoid duplication, utilising existing partner-
ships established under the Pacific Partnership Initiative on Sustainable 
Water Management

In general, efforts toward the sustainable management and use of freshwater resources aim to address 
the issues of:

• Improving management and maintenance of existing water supply systems.
• Improving water quality to meet required standards.
• The implementation of sound user-pay systems.
• Taking an integrated approach to water catchment protection and conservation efforts that are en-

vironmentally acceptable and economically sustainable, ensuring supply during adverse conditions. 
• Disaster preparedness and response plans and strategies for drought and flooding events.
• Encouraging the use of water tanks and/or the construction of small-scale dams for water storage. 

Water tanks should be a requirement to be included when constructing homes that are capable of 
collecting rainwater from roofs.

• Developing, implementing, monitoring, reviewing and evaluating necessary sustainable manage-
ment plans for the protection, enhancement and sustainable use of the limited groundwater re-
sources. This would minimise any possible pollution and/or misuse.

• The development of desalination facilities as the only option for supplementing water supplies 
during drought periods in some places shall be supported and resourced despite cost implications. 
The health impact of accessing poor quality water may exceed the cost of investing in this option.
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Specific lessons can be learnt from the experiences of individual PICs during the national implementa-
tion of these regional projects. The lessons learnt from some of these projects are highly applicable, 
relevant and useful for current or upcoming initiatives related to improving water security in the region. 
Some of these success stories are showcased in the remainder of this chapter.

4.1 Cook Islands

4.1.1 USP-EU GCCA

The USP-EU GCCA project provided sixty 6,000 L water tanks to the island of Penrhyn (locally known as 
Tongareva) to assist the inhabitants in dealing with the effects of increasingly frequent droughts. This 
new and improved type of tank, as shown in Figure 12 below, is constructed with seamless joints, dura-
ble materials and a safe access feeder to avoid contamination.

Figure 12: Water tank installed in Tongareva (Courtesy of Vaine Wichman)

4.1.2 Pacific IWRM 

The Pacific IWRM project in the Cook Islands brought about three successful outputs (Short, 2012):

1. The demonstration project to monitor and trial the household sanitation system; 
2. The development of a national IWRM Policy; and
3. The empowerment of the community to become more active in issues of water resources 
       management.
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The creation of the WatSan (Water, Waste and Sanitation) Unit within the Ministry of Infrastructure 
and Planning was a contributing factor to the success of the Pacific IWRM project in the Cook Islands. 
The Unit played a critical role in the planning, policy, management and project delivery of major water 
resources projects in the country.

4.1.2.1 Enhancing household sanitation systems

Common two-chamber septic tanks were now replaced with multiple septic tanks in a new project im-
plemented in the Cook Islands. Figure 13, below, shows newly installed septic tanks at a demonstration 
site in Muri. Due to the success of this improved demonstration of the septic tanks project, a larger proj-
ect was subsequently proposed to include the replication of this initiative in an additional 1,000 houses. 
The expansion of the project was supported and funded by EU, NZ and Australia and the Government 
of the Cook Islands (Short, 2012).

Figure 13: New Septic tanks installed at IWRM demonstration site in Muri (Photo by Jaime Short (2013)

4.1.2.2 IWRM policy

The Cabinet endorsed the national IWRM policy for the Cook Islands in 2014. A newly revised draft of 
the national water policy is yet to be endorsed. The new water policy is an update of the current IWRM 
policy and brings improved policy consideration to all aspects of water. It has the overall vision to “pro-
tect, enhance and improve the resilience, quality and sustainability of the Cook Islands water resources 
to ensure the health of the people and the environment” (Government of the Cook Islands, 2014).

4.1.2.3 Sanitation Policy

The WatSan Unit has been implementing the sanitation policy as part of the Waste Management and 
Sanitation Improvement programme. The policy provides the population with guides for a high standard 
of sanitation. The national sanitation policy was endorsed by the Cabinet in 2012.
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4.1.3 Water Safety Plans

Drinking Water Safety Plans (DWSPs) are a cost-effective, management-oriented, preventative approach 
to drinking-water safety. The initiative to start planning for water safety began with rainwater harvesting 
training held in the Cook Islands in November 2013 with support from WHO, and it was followed by a 
laboratory capacity review in January 2014. Draft DWSPs have since been prepared for Rarotonga and 
Aitutaki. The Government intends to continue implementing the DWSP approach, and this National 
Water Policy takes these actions into account and plans to expand their use.

The planned activities of the DWSP mainstreaming work focus on ensuring safe drinking water supplies, 
building technical capacity and extending services to rural communities and Pa Enua (or Outer Islands) 
(Government of the Cook Islands, 2014).

4.1.4 Rainwater Harvesting and Storage in the Pa Enua

In the Cook Islands, the plans of all the Pa Enua state the importance of water security. They also pursue 
climate change adaptation strategies and activities to improve rainwater harvesting, increase storage, 
and ensure safety of water for the people. For the Northern Cook Islands, which are all atolls, the har-
vesting and safe storing of water is paramount. 

Since 2012, the government has been implementing an action plan to increase the harvesting and 
storage capacity for the Northern islands by supplying 6,000 L water tanks to each household. The as-
sistance also included repairs to domestic rooftops and guttering systems to maximise rainwater catch-
ment area and quality water being stored. Local companies and contractors were recruited to provide 
the necessary material and undertake work on this project. 

A first flush diverter was installed in each system to prevent the first flush of water from the rooftop, 
which may contain debris and other contaminants, from entering the main storage tank. This ensures 
that the rainwater collected is always clean and allows the water from the first flush to be saved for 
non-potable purposes, such as washing or bathing.

The Northern Water Project, completed in 2013 at a cost of NZ$2.1 million, provided 344 water tanks 
to four islands: Pukapuka, Nassau, Penrhyn and Rakahanga. The people now have nearly two million 
litres of additional water storage capacity, which will improve their resilience to natural disasters and 
reduce public health issues. Positive feedback was received from the recipients of these much needed 
new domestic rainwater harvesting systems. Close to 1,700 residents in the four atolls benefited from 
the project.
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Figure 14: A water tank and new roof system in Penrhyn Atoll, Cook Islands, with the first flush apparatus 
attached to the house post (inside a grey PVC holder) (Photo: ICI, 2013)

4.1.5 Te Mato Vai Project

This project, implemented jointly between the People’s Republic of China, New Zealand and the Gov-
ernment of the Cook Islands, is the largest water infrastructure project ever to be undertaken in the 
country. The collaboration, which was announced in 2012, is estimated to cost NZ$60 million and ex-
pected to be completed in five years.

Te Mato Vai anticipates delivering a new, high standard water supply network with improved treatment 
and storage capacity. The aim of the project is to design an improved water supply infrastructure that 
provides safe and adequate drinking water to the commercial and residential places in Rarotonga (Gov-
ernment of the Cook Islands, 2012)
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4.2 Fiji

4.2.1 Strategic Development Plan

The Ministry for Infrastructure and Transport (MoIT) designed a draft strategic development plan for 
2015-2017. Specifically for the water sector, the plan aims to provide an “effective regulatory frame-
work and monitoring for safe, clean water supply and services”. For sanitation, the plan intends to have 
a “standardised system that is clean, affordable and environmental[sic] friendly to both rural communi-
ties and urban centres” (MoIT, 2015). 

The Water Authority of Fiji (WAF) is responsible for the delivery of water supply and sewerage services 
in urban centres.

4.2.2 Rural Water and Sanitation Policy

Fiji’s Rural Water and Sanitation Policy (2012) aims to:

i.    strengthen the capacity for water and sanitation planning and engineering through the 
      effective implementation of appropriate policies and management plans in the rural areas;

ii.    adopt a management framework that is structured and efficient; 

iii.    enhance water supply quality and sustainability through effective collaboration with relevant   
        stakeholders; and 

iv.    increase access to affordable, reliable and high quality clean drinking water and safe waste 
        water management and sanitation systems.

The policy generates the following benefits:

• Reduction in reliance by communities on external emergency water supply in conditions of water 
scarcity (drought) with potential reduction in water transport costs to the government.

• A greater sense of accountability within local communities to look after their water supply schemes.
• The long-term sustainability of water supply schemes.
• The reduction of health threats from the contamination of water sources and supply.
• Communities which are better educated about water, sanitation and health. 

The policy offers the following performance indicators:

• Quality of water meets the Fiji Drinking Water Quality Standard.   
• Sanitation arrangements meet Ministry of Environment requirements.
• Increase in the number of rural populations having access to safe drinking water and proper 
       sanitation.
• Local communities are able to take full responsibility of their water supply systems.
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• Decrease in the number of complaints received from rural communities.
• Water Supply Management Plans are in place for communities
• Communities are educated, informed and aware of water and wastewater issues.

4.2.3 Guideline for developing a Rural Water Supply and Management Plan

The  Department of Water and Sewerage of the Ministry of Infrastructure and Transport has produced a 
book to guide practitioners on rural water supply and management plans (WSD, 2012). This  is the step-
by-step guide to produce a water supply management plan for a community:

Step 1: Describe the village or community, take note of the village’s name and address, and record the 
total number of households in the village. Note how many water supply systems and wastewater sys-
tems are in place. Note the contact person in the village.

Step 2: Calculate the estimate of water demand and wastewater generation- calculate the domestic 
consumption of water using a standard. For Fiji, 100 L per person per day was used. For commercial 
users 150 L per person per day was used. Calculate the storage capacity of reservoirs (storage tanks). 
Calculate the wastewater volume generated using 80 L per person per day.

Step 3: Assess the water sources- find out the quantity of water provided by rainwater, surface water, 
groundwater, and others such as desalination.

Step 4: Determine the local rules of water extraction- identify water supply limits or water ration. Iden-
tify local water sources, types of extraction, amount of extraction, and limits of extraction.

Step 5: Collect water supply design information- describe the water supply infrastructure from water 
sources: pumps, storage areas, treatment areas, filters and pipelines etc. Collect information on capital 
cost of the infrastructure, and cost of material and earthworks. Find out local capacity skills, collect de-
tailed technical information. Find out local needs, risks and hazards in the village. Assess the risks at the 
catchment, source and intake, at pre-treatment and treatment areas, and at storage and distribution 
areas. Calculate water quality against national water quality standards. For Fiji these were the standards 
used:

Table 10: Fiji national drinking water quality standards (WSD, 2012)

Parameter  Maximum Value 
pH 6.5 – 8.5 
Colour 5 TCU 
Turbidity 5 NTU 
Residual Chlorine  0.2 – 0.5 mg/L 
Total Dissolved Solids(TDS) 500mg/L 
Conductivity 1000μS/cm 
Thermo tolerant coliforms 0 per 100ml 
E. Coli 0 per 100ml 
Total coliforms 0 per 100ml 
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Step 6: Design an appropriate wastewater and sanitation system- the right systems are those that mi-
nimise risks to human health, water sources and environment. Design a detailed plan of the system 
describing treatment and disposal. The system should cater to the village demand and be able to oper-
ate for a minimum of one week without power supply. Select the best sanitation system for managing 
human excrement. The approved system can include:

1.    Flush toilets with standard septic tanks and site-appropriate secondary treatment and disposal 
       systems. 
2.    Water-seal toilets that  pose no risk to human health, water source/s, or the environment in general. 
3.    Composting toilets. 

The sewerage and septic systems should comply with the following legislations:

1.    Public Health Act 
2.    Standard for Septic Tank (Central Board of Health) 
3.    National Liquid Waste Standards - Environment Management Act 2005 

Estimate the budget cost for the construction and operation of the system. Conduct a cost-benefit anal-
ysis of the different options. 

Step 7: Identify funding for capacity building on: 

(i)    Awareness and education programme on water, sanitation and health. 
(ii)   Training of a Village Water Committee for overall responsibility of the scheme and collection of 
        levy from users. 
(iii)  Hands-on training for system operation and maintenance. 
(iv)  Community awareness about practices to maintain good quality and quantity of water resources 
        in order to ensure sustainability. 
(v)   Training on the use of Keeping your Drinking Water Safe Toolkit (SOPAC) and Sanitation Innovation  
        Kit (Live and Learn). 
(vi)   Toolkits with appropriate tools for operation and Maintenance of the water and wastewater 
         systems. 
(vii)  Operation and maintenance manuals for the systems. 

Step 8: Design an operation and maintenance manual. 

Step 9: Identify management arrangements-:

• Oversight of the scheme. 
• Collection of water levies. 
• Operating and maintaining the scheme and keeping maintenance records (receipts and activities 

undertaken). 
• Checking on compliance to extraction limit, if any, for protection of water sources. 
• Checking on compliance to extraction limit, if any, for protection of water sources.
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• The collection and recording of information about water sources and water use. 
• Methods and procedures for limiting water pollution. 
• Monitoring of receiving water bodies. 
• Monitoring of water quality of drinking water using H¬2S kit. 

Step 10: Develop a memorandum of understanding (MOU) with the community – to ensure that mem-
bers of the community will monitor and manage the systems well. 

4.2.4 Reducing the risks of rainwater contamination

Table 11 demonstrates good practice standards used in Fiji, as reported by the Fiji Water and Sewerage 
Department (2012). It details simple components of a rainwater system, how it may be contaminated 
and optional actions to reduce the risks.

Table 11: Actions to reduce risks associated with rainwater harvesting (WSD, 2012)

System Component Source of Contamination Action
Roof and Gutter Build-up of leaves, dirt and animal 

droppings

Roof materials (such as lead 
materials

Spray drift (pesticides and fertilisers)

Solar hot water system

• Install a first flush diverter
• Clean the gutters and roof regularly
• Install gutter shields
• Remove TV antennae off the roof
• Maintain the guttering
• Remove overhanging branches
• Use leaf filters, or screening at the 

tank inlet
• Inspect regularly
• Treat the water (filtration and disin-

fection 

• Avoid using water from coated or 
painted roof

• Maintain roof, gutters and down-
pipes

• Replace lead flashing
• Sealed any exposed treated timber

• Clean gutters and roof regularly
• Install a first flush diverter

• Avoid using water flow from solar 
water system

• Ensure the overflow do not discharge

Screens and strainers Build-up of dirt and debris in strainers • Clean screens and strainers regularly
• Conduct regular inspections

Storage Tank Birds, animals, insects and algal 
growth

• Install screens on all inlets and out-
flows with maximum 1mm mesh

• Cover the tank with light-proof cover
• Check covers and screens regularly
• Treat the water
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4.3.  Kiribati

4.3.1.1 Sweet Water – Nei Temam

Access to freshwater has been a problem in Kiribati for many years and with the impacts of climate 
change, this has become an urgent concern.  

One of the three USP-EU GCCA implementation site villages in Kiribati is Ewena Village, which has cho-
sen rainwater harvesting as their focus area. The project contributed to local communities’ increased 
sense of ownership over their water resources. 
The project provided complete rainwater harvesting systems, which included several water tanks with 
stands, and new roofing and guttering material for each community. Each communal water system was 
to be shared between five to ten families, who chose the site most appropriate for the installation of 
the tanks. 

The project team conducted community consultations, awareness workshops and vulnerability as-
sessments in the evenings to avoid interrupting the community members’ daily activities. Targeted 
development training was also provided for women, business people and teachers. 

During the implementation, one technical person was appointed to work with the community. This 
person supervised the work and trained group leaders from all sites. After completing the first site, 
all leaders returned to their own site to implement their own tanks working together with their own 
teams. It took three days for all sites to be completed. 

Sediment build-up in the tank

Tank materials

• Clean at least every two years (minimum)
• Clean before receiving carted water
• Identify the draw off level from base of 

the tank (at least 150mm)

• Ensure compliance with Australia and 
New Zealand standards

• Ensure tank is structural sound
• Adjust ph chemical in new concrete tanks

In-ground storage tank Seepage from surface water/
sub-sewage water (eg from septic 
tank)

Pump and plumbing materials

• Seal tank to prevent entry of surface wa-
ter or sub-surface water

• Avoid tanks in contaminated areas (espe-
cially if buried)

• Location of the tank and wastewater dis-
posal should be comply with standards in 
environment and Health laws

• Treat the water

• Keep the ground pipes away from septic 
tanks and wastewater disposal

• All tank materials complies with Austra-
lian and New Zealand standards
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The whole community contributed to this work. While there was no payment made for their efforts, a 
small amount of cash was provided by the project for initial repairs and maintenance.  

The Water Committee was established in Ewena Village in 2014. The project provided WASH training 
to the Committee and helped develop its Terms of Reference. The Committee also established a com-
munity fund for maintenance of the rainwater harvesting systems in the village. 

Overall, the lessons learnt from this holistic approach are as follows:

a.    Strong community participation and strong ownership.
b.    The technical training during the implementation has increased the knowledge of builders 
       and plumbers in the community.
c.    Empowerment of women over their water tanks increased, e.g. they stopped all the kava 
       drinkers from fetching water from their water tanks.
d.    Healthier children – more children drinking clean water.
e.    Mothers have more time to do their house chores as they do not need to boil water every 
       morning for the children and children are not late to school.
f.     Time saving: they do not need to travel far to fetch water.
g.    Security: girls and children do not have to travel too far from home to fetch water.
h.    Having the tanks built close to homes gives strong ownership and helps to protect tanks.
i.     Elders also find it easy to fetch drinking water.
j.     Decrease in diarrhoea cases in the village.

The biggest lesson learnt from this project is the strong community commitment when they are given 
the opportunity to make decisions themselves. Strong collaboration from the beginning of the project 
has empowered and strengthened the community in Ewena and Buariki.  

During the latest visit to Ewena to conduct the water training, the elders declared a new local name for 
the project – Nei Temam, which can be translated to ‘Sweet Water’.  

4.4 Nauru

4.4.1 Pacific IWRM

The project brought three major achievements to Nauru in its effort to enhance water security in the 
country (Buraman, 2012):

1. Formation of a national apex water governance body with broad representation among key stake-
holders. This move is the first of its kind established in the country and sub-committees estab-
lished within the apex body are being used by other sectors for the coordination of national devel-
opment programmes. 

2. Upgrading of sanitation systems in 40 houses and schools to provide safe access to improved en-
vironmentally sustainable sanitation. 
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3.     Formation of National Water and Sanitation Policy. The new policy was endorsed by the Cabinet  
         in 2012.

The project introduced composting toilets in Nauru to reduce the water demand and usage from con-
ventional flush toilets. An example of this can be seen in Figure 15, below. Many of the existing sanita-
tion systems were installed 30 - 40 years ago and are in a poor state. In some cases, the waste system is 
discharged right beside groundwater wells which supply water for washing, cooking and even drinking. 
Composting toilets will provide limited contamination to ground water.

This project has provided 280 people with access to improved sanitation through the installation of 
household sanitation systems and cluster systems serving several houses from an extended family, as 
well as protecting precious groundwater resources (Buraman, 2012).  

Figure 15: A composting toilet model in Nauru (Photo: Haseldon Buraman, 2012)

4.4.1.1 Improvement to conventional septic tank

The twin chamber septic tank is the conventional model for septic tanks. The Pacific IWRM project 
introduced two additional stages to improve the efficiency of septic tanks. The first is the addition of a 
sand filter chamber which acts as a secondary treatment of the wastewater. The second is the addition 
of an anaerobic baffle reactor chamber which further improves the quality of wastewater being dis-
charged (Buraman, 2012). Figure 16 and Figure 17, below, show the construction of septic tanks with 
the two additional treatment stages.

         Figure 16: Example of a 
         conventional septic tank 
         model with closed twin 
         chambers and extended 
         sand filters (Photo: 
         Haseldon Buraman, 2012))
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         Improved septic tank with 
         anaerobic baffle reactor and  
         sand filter chambers   
         (Photo by Haseldon Buraman  
         (2012))

4.4.2.1 A conjunctive water supply system for Nauru

The project aimed to improve water supply management to enhance the resilience of communities to 
the effects of drought. Part of this strategy included utilising additional sources of freshwater to sup-
plement the existing water supply. This was done through the introduction of solar water purifiers for 
the project in Nauru (SPREP, 2013a).

A total of 19 households in the district of Aiwo were each fitted with a solar purifier. Each unit has 
the capacity to supply 80 L of potable water per day from seawater or brackish groundwater. This 
clean water can also be reserved for use during the drought season. The successful outcome of this 
intervention in Aiwo enabled the project to be replicated in other districts through funding from the 
Government of Japan.

4.5 Niue

4.5.1 USP-EU GCCA

4.5.1.1 Village water management plans

Water resources management in Niue was originally considered the responsibility of the government. 
Local communities generally did not engage with the issue. The project aimed to demonstrate the 
benefits of implementing Water Management Plans at the village level and increase the sense of own-
ership over water resources at the local level. 

In 2013, USP-EU GCCA replicated the IWRM village management plan model in the three pilot villages 
of Makefu, Tamakautonga, and Avatele. Water management plans were developed in two demonstra-
tion villages (Alofi South and Alofi North) in 2010. The plans have been approved by the village coun-
cils, endorsed by the National Water and Sanitation Committee and formally launched at the village 
level. The plans aimed to engage communities in water management, identify key actions to be taken, 
strengthen communications on key water issues and help foster a sense of ownership. 
Lesson learnt from this intervention include:
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• Village Water Management Plans provide a mechanism for the communities to communicate with 
national partners, including the Cabinet Ministers, as well as different groups within village com-
munities;

• Gender mainstreaming, where women are included in implementing the actions of the plan;
• The villages have used the plans to secure extra financial support for implementation of projects. 

For example, Alofi North secured funding from the Government of Niue to complete their new 
water supply system at Fou relocation village;

• Improved water use efficiency and significant reduction in household water use; and
• Increased capacity of communities to support the implementation of drinking water safety plans.

Members of the communities themselves were trained and recruited for the maintenance of village 
bores and tank sites. This provides additional work opportunities and financial support towards com-
munity activities (Siohane, 2012).

4.5.2 Pacific IWRM

The IWRM project has caused reform in Niue’s water and wastewater management sectors through 
provision of safe drinking water and improvement of groundwater protection. Successful outcomes 
achieved by the project in Niue include (Siohane, 2012):

1.    Formulation of the Niue Water Act;
2.    Formulation of the Niue Drinking Water Safety Plan; and 
3.    Reducing water losses and increasing water storage.  

4.5.2.1   Water Act

The existing limitation in national regulations to support water resources protection and promote wa-
ter use efficiency in Niue made it a challenge to effectively manage the potential threats to Niue’s 
groundwater.

The existing legislative framework mandated different Ministries to be responsible for implementing 
specific legislation and this did not support the integration of water resources management. The en-
actment of the Niue Water Act in 2012 provided the framework for regulations to address concerns 
related to the allocation and protection of drinking water resources and water use efficiency. It also 
provided for the development of a National Water Resource Management Plan and the integration of 
water and sanitation management across government agencies. 

The Water Act 2012 provides the opportunity for further identification of other tools and activities 
that are important for national water and sanitation in Niue. This includes helping the implementing 
agency in its compliance of New Zealand standards in preparation for reviewing the National Building 
Code. This is particularly important for regulating septic design and determining national environmen-
tal standards for effluent control to mitigate groundwater pollution.
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4.5.2.2    Recycling waste oil

Waste oil storage has been poorly managed in Niue, with a lack of coordination and budget allocations 
from national government and the private sector in addressing safe handling and disposal of waste oil. 
An inventory at the start of the Pacific IWRM project identified approximately 25,000 L of waste oil 
stored in leaking drums and potentially seeping into the groundwater. 

The project aimed to establish guidelines and standards on fuel and oil storage and disposal. The proj-
ect has since established a national collection and disposal mechanism, and 56% of national waste oil 
has been collected and stored in safe containers and shipped to New Zealand for recycling and/or safe 
disposal. The empty containers used to ship fuel to Niue are used to transport the waste oil, minimis-
ing transport costs. The project has established effective waste oil storage and management around 
Alofi. Other potential disposal options are still being explored. 

The guidelines have been submitted to the Cabinet for endorsement (Siohane, 2012). 

Figure 18: Waste oil is collected and transfered into empty containers for delivery to a recycling plant in NZ 
(Photo by Andre Siohane (2013)

4.5.2.3 Water conservation 

Prior to the GEF Pacific IWRM Project, Alofi Town’s water was supplied by a heavily leaking 325 m3 
(456,000 L) tank. It provided approximately two day’s water supply for the Alofi community, meaning 
that the community was particularly vulnerable to groundwater pollution or pump failure. 

The project installed two new 240 m3 tanks to replace the existing tank. This essentially boosted the 
town’s water security by increasing its water storage capacity by close to 50% and thereby improving 
the consistency of water supply to Alofi’s residents and businesses (Siohane, 2012).
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Figure 19: Two new 240 KL water tanks installed in Niue (Photo by Andre Siohane (2013)

Figure 20: The new water tank, left, was installed as backup for the leaking tank, right (Photo by Andre Sio-
hane (2013)

4.5.2.4 Digitising water information

Before the IWRM project, IWRM concepts and information management was not digitised. The IWRM 
project identified that information management would be strengthened if relevant data was managed 
with GIS mapping. This would enable information to be visually represented, available to a range of 
stakeholders, and would improve monitoring and trend analyses. 

The project also developed a water database at the Justice, Lands and Survey Department. The sup-
port includes handheld GPS devices, software and on-going coordination support. This database has a 
broader application and is also used by the Land Court, Conservation and Fisheries departments and 
utilities. It has established the foundation for national coordination of information management in 
Niue (Siohane, 2012).

4.5.2.5 Water Supply

Niue’s main source of water is from groundwater as there is no surface water on the island.  Rainwater 
catchment systems have also been installed to supplement the supply of potable water.  The current 
practice shows that water is pumped directly from the 22 public supply boreholes to consumers and 
is deemed safe to consume.
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Wind-mills were used in the 1970s for pumping water from the source, which later were replaced by 
diesel pumps.

Figure 21, below, shows a breakdown of freshwater demand by sectors in Niue and it depicts that the 
demand from households is 85%, followed by agriculture and Industry. 

Figure 21: Niue’s freshwater demand by sector (Government of Niue, 2009)

The water supply department does regular monitoring on a monthly basis to check water levels, and 
information obtained contributes toward planning for droughts. The department anticipates having 
water meters installed for every household in near future, as this will help with maintenance and 
smooth distribution of the supply. 

Figure 22: Examples of borehole and water tank pumping systems in Namakulu (Photo: Andre Siohane, 2013)
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4.5.3 PACC

4.5.3.1 An alternative water source for Niue

There is no significant source of surface water in Niue and its primary freshwater resource is groundwa-
ter. The PACC project encouraged rainwater harvesting as a promising alternative source of freshwater. 
This was already practiced in the past but the project revived it as a measure to improve Niue’s re-
silience to groundwater shortage. A local water tank moulding facility was installed on the island to 
reduce importation costs. As a result, Niueans were able to purchase water storage tanks at an afford-
able price. The project worked together with communities to create awareness on good tank mainte-
nance practices to ensure  good water quality and longevity of the tanks (SPREP, 2013b). 

4.6 Palau

4.6.1 Pacific IWRM

The IWRM project made significant contributions in raising political and community support on water 
issues in Palau. Some achievements (Thomas, 2012) include: 

• the establishment of a national apex body responsible for water management; 
• the development of a National Water Policy;
• the protection and rehabilitation of Ngerikiil watershed, including an increase in land area rehabil-

itated, setting up buffer zones, mitigation of pollution sources and seeking finance for watershed 
conservation; and

• the development of a Watershed Management Plan for Ngerikiil.

4.6.1.1 National Apex Water Body

One goal of the project was to create a multi-sectoral apex water body to strengthen coordination be-
tween all sectors that are responsible for various aspects of water management in Palau. The project 
has made significant strides toward this goal with several options explored. The apex water body for 
the Republic of Palau is a subcommittee under the National Environmental Planning Council, which is 
a group made up of all the relevant government agencies that deal with environmental issues in Palau 
(Thomas, 2012).

4.6.1.2 Communications Plan

During the project inception phase, a national IWRM communications plan was drafted along with 
the project’s logical framework. The goal of this plan was to increase communication related to water 
resources, conservation and preservation in Palau. This plan has been implemented on a project man-
agement basis and also in conjunction with other projects. This has resulted in several videos that the 
project has used as education tools during their outreach activities.
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4.6.1.3 Land Protected Area

The target of the project was to have the Ngerikiil Watershed designated as either a protected or a 
managed area. As the owner of the land, the Airai State Government was originally hesitant to do 
this. Through the joint efforts of the IWRM partners, increased awareness of the importance of the 
watershed, and financial support of USD200, 000 towards this proposal, the State government was 
convinced. Following the success of watershed protection in Ngerikiil, the replication of this effort and 
a scaling-up of re-vegetation and invasive species removal activities were applied in other areas. 

The Airai Watershed Management Plan has been completed and handed over to Airai State for its im-
plementation. There are also plans to use this management plan to leverage funding annually for the 
protection and management of the watershed. The plan was made possible through a collaborative 
effort between the Airai State Government, the Palau IWRM Project, the Palau Conservation Society 
and the Palau IWRM project partner agencies (Thomas, 2012).

4.6.1.4 Pollution Reduction and Monitoring

Prior to the project, pollution discharge into the Ngerikiil watershed was causing significant river eco-
system degradation and sedimentation of Ngerikiil Bay and adjacent reefs. The project aimed to re-
duce pollution and discharge into Ngerikiil Watershed by 30%. 

A baseline survey was conducted to identify existing and possible pollutant sources. Regular monitor-
ing of different land uses in Ngerikiil has enabled identification of pollutant sources which have been 
remediated, leading to overall reduction of the pollutant load entering the Ngerikiil Watershed and 
nearshore waters and reefs. A monitoring protocol for water testing has also been developed for the 
water quality monitoring in the watershed (Thomas, 2012).

4.6.1.5 National Water Safety Plan

As part of the implementation of the National Water Safety Plan in Palau, the project assisted in con-
ducting sanitary surveys for the Koror Airai Water Treatment Plant. The project also contributed to 
increased community awareness of water safety practices (Thomas, 2012).

4.6.1.6 Baseline survey of sanitation, pollution and water access

There was little existing effort aimed at ensuring delivery of high quality water to users. One target of 
the project was to increase access to safe drinking water by 90% for the population of about 14, 000 
in Koror. 

The IWRM project has undertaken a baseline sanitation and pollutant survey at the Ngerikiil River from 
the ridge to the Airai Bay. All pollutant sources and land uses along these river banks were mapped and 
the potential threats are now being managed through the application of best management practices. 
Routine monitoring of river water quality has been strengthened through the project to ensure safety 
guidelines are met. 
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In addition, maintenance of rainwater catchment systems that ensure safe drinking water supply has 
improved, due to increased outreach and awareness campaigns to areas which use rainwater (Thom-
as, 2012).

4.7 PNG

4.7.1 Hazards to Water Resources

PNG is one of the wettest places on earth. Average rainfall is about 3000 mm per year, with parts of 
the highlands commonly experiencing over 10,000 mm per year. As such, PNG enjoys abundant water 
resources that have great potential for development. The country is home to a vast network of springs, 
streams, creeks, rivers, and lakes. Principal rivers include the Fly, the Sepik, the Markham, the Purari 
and the Kikori. 

Most Papua New Guineans depend on surface water to meet their needs. Groundwater is primarily 
used by local populations of major provincial coastal towns like Lae, Vanimo, Rabaul, and Kavieng, 
since relatively little surface water is available in these areas. 

Freshwater resources are used for domestic consumption, industrial purposes, transport, and the gen-
eration of hydropower. However, these resources are being gradually degraded and misused largely 
due to rapid industrial and resource development, population pressure, and expansion of forestry and 
agriculture. Projected increases in future temperature, coupled with shifting rainfall patterns, will re-
quire the establishment of an efficient water management system in order to secure access to reliable 
water sources. PNG could greatly benefit from expanding its irrigation system and introducing new 
water-saving technologies, such as water recycling.

PNG is also vulnerable to many natural hazards, including floods, droughts, landslides and sea level 
rise. Some of these are expected to increase in frequency, magnitude, and intensity due to the effects 
of climate change. The ENSO phenomenon has already been observed to have an increasingly negative 
effect on PNG’s climate, triggering more intense drought and flood events. Collaboration between gov-
ernment agencies and international donors are essential to address these challenges.

Floods

Monsoons cause flooding over much of PNG, particularly in the highlands, where average annual rain-
fall can reach 10,000 mm. In the coastal plains, floods cause erosion and heavy sedimentation that 
impact agricultural productivity and downstream settlements. 

In the lowlands, coastal ecosystems such as mangroves, estuaries, and coral reefs endure damage due 
to heavy silt loads and debris brought in by flood events. About 18% of the total landmass is perma-
nently inundated or regularly flooded. It is projected that the lower Sepik-Ramu region will be partic-
ularly affected. Approximately 4,500 km out of a total of 17,100 km of shoreline is projected to expe-
rience moderate to severe inundation; and up to 30% of PNG’s population may be adversely affected. 
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In addition, inundation of water sources results in freshwater contamination and rise in the incidence 
of water-borne diseases such as diarrhoea, dysentery and typhoid. Coastal infrastructure, including 
parts of the Magi and Hiritano Highways and urban centres and settlements found along the coast in 
Hanuabada, Vabukori, and Koki in Port Moresby are also at risk from damage by flood events.

Droughts 

Droughts often affect the Southwestern plains, Central Province plains, Cape Vogel area, Markham 
Valley, Bulolo Valley, Maprik–Angoram area, the Eastern Highlands and Madang Provinces. The current 
prolonged drought in the lowlands of the Central Province is likely due to the recent El Niño event. 
The USP-EU GCCA project provided three communities in the Central Province with a total of 15 water 
tanks, as well as capacity training, to ensure that safe water drinking is maintained in these commu-
nities.

       
       Figure 23: Vegetation badly affected 
       by drought in Manu Manu, Central Province  
       (Photo: Pain Pyare, 2015)

Landslides

Landslides are common in the mountainous regions of PNG and frequently damage vital infrastruc-
ture, upland forests, and the homes and gardens of thousands of residents. PNG ranks first in terms 
of landslide hazard profiles due to its steep mountain ranges, high seismicity and high annual rainfall 
(World Bank, 2016). Between 1997 and 2002, landslides affected 19,707 people, killed 128 people, and 
cost the government 1,090,000 PNGK (approximately USD420-200). Climate variability, together with 
intensified land use due to increasing population, is likely to increase the occurrence of landslides in 
the future.
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Sea level rise

The effects of sea level rise are already apparent in the Carteret Islands and Takuu Motlock Atoll, 
where much land is now underwater. Sea level rise will result in inundation of coastal wetlands, coral 
bleaching, loss of wetlands, and eventually may displace communities. Similarly, saltwater intrusion is 
observed to be destroying freshwater trees along the Binaturi River in the Western Province and lim-
iting access to freshwater in general. This floodplain suffered from severe saltwater intrusion in 1992 
when saltwater was found to have inundated a forest 15 km inland.

Figure 24: Coastal erosion and damage to houses and vegetation due to sea level rise (Photo: Pain Pyare, 2015)

4.8 Republic of the Marshall Islands (RMI)

4.8.1 USP-EU GCCA

Adapting to climate change impacts requires the involvement of multiple collaborators. The RMI Of-
fice of Environmental Policy, Planning and Coordination (OEPPC) has the responsibility of coordinating 
national actions in climate change adaptation. This usually includes other government agencies, local 
and international collaborators and major development partners.

In RMI, water security was identified as the most urgent concern related to the impacts of climate 
change. The national government has taken a major role in providing material and other assistance 
for rainwater harvesting systems to all the islands. The Mayors of Namu and Lae Atolls also pledged to 
match the number of rainwater collection systems brought to the islands by the USP EU-GCCA through 
a national government fund. By the end of 2015, most of the rainwater tanks had been installed. Many 
of the volunteers and local government officials of Lae and Namu atolls who assisted with the imple-
mentation of the USP EU-GCCA project have attested that the project has contributed to the improve-
ment of safe drinking water supplies in their islands. 

The project managed to achieve its main goal of providing increased and improved rainwater supply 
on Namu and Lae Atolls. In addition, the water tank shelters turned out to benefit the communities in 
several ways other than simply as protection for the tanks from the heat of the sun: as extra space for 
housing, extra rooftop area for collecting rainwater, and as a potential storage space.
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4.8.2 Pacific IWRM

The Pacific IWRM project produced three major outcomes in RMI (Lucky, 2012): 

1.    the establishment of the national water apex body to coordinate and plan water and sanitation  
       investments;
2.    the empowerment of the community to be actively engaged in water issues; and
3.    the reduction of stress on Laura water lens through the introduction of new septic intervention  
       such as EcoSan and improved piggery waste management. 

4.8.2.1 Community Engagement

The relationship between the Laura community and the national government has been tenuous due 
to a history of dispute over water resource access and allocation. This negatively affected the level of 
community involvement in government workshops and consultations. The project actively facilitated 
regular engagement of traditional leaders, landowners, and Laura residents with government in order 
to mitigate the situation. Through the common objective of better managing water resources in Laura, 
government and community stakeholders were able to build better trust in one another and cooperate 
toward the overall goal. The result of this intervention was that an average of 12 community leaders 
began meeting on a quarterly basis with government agencies (Lucky, 2012).

4.8.2.2 National Water Apex Body

The project facilitated the establishment of a national apex water body, which became operational in 
July 2010. RMI’s National IWRM Task Force was established by executive order and includes member-
ship of all relevant community leaders, local and national government agencies, private sector and 
NGOs. The Task Force is actively leading coordination, policy development, and planning in the water 
resources and sanitation sector (Lucky, 2012).

4.8.2.3 National Water and Sanitation Policy

Prior to project commencement the RMI had no strategy or agreed approaches to water and sanita-
tion policy. The project aimed to define targets and priority actions for strengthening national coordi-
nation and reducing stress on vulnerable water resources. An intensive consultation process involving 
cross-sectoral and community participation resulted in the definition of best approaches for water 
and sanitation management. These approaches were subsequently incorporated in the draft National 
Water and Sanitation Policy and IWRM Plan. 

National priorities have also been used in broader regional efforts during 2012-2013 to revise the Re-
gional Action Plan for Water and Sanitation (Lucky, 2012).
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4.8.2.4 Improved waste regulations

The RMIEPA regulations require that each household in the Laura community use a septic system. The 
Majuro Atoll Local Government (MALGOV) regulates human and pig waste management, but limited 
resources for septic pump-out and disposal have resulted in overloaded septic systems and contami-
nation of the Laura water lens. 

The project demonstrated alternative, locally appropriate technologies for the management of pig 
waste (dry-litter pig pens) and human waste (eco-sanitation composting toilets) in the Laura communi-
ty. The Laura lens committee for the project has initiated efforts with MALGOV and RMIEPA to amend 
local government ordinances and national regulations to encourage the use of dry litter pig pens and 
ecological sanitation toilets in place of septic systems (Lucky, 201).

4.8.2.5 Sewerage pollution reduction

Many household septic systems were overloaded and broken and there was no existing system in place 
for mitigating the consequences of this on groundwater quality in Laura. The target of the project was 
to achieve 35% reduction in sewage pollution of the lens from households. By the end of the project, 
40% of the dysfunctional septic systems had been remediated, which allowed achievement of the 
target (Lucky, 2012).

4.8.2.6 Pollution Sources reduced

During the survey of households and pollutant sources, pig waste was identified as a major contributor 
to groundwater pollution. 

The project aimed to achieve a 30% reduction in pollutants being discharged into the Laura lens and a 
significant part of the efforts was targeted at piggery operations. Preliminary work has been done to 
remediate a large broken pig waste septic tank at a commercial piggery and conversion of its operation 
to a dry litter system. In addition, 30 household pig pens were similarly converted to a dry litter system 
to reduce the risks of pig waste being washed down to the groundwater lens. Further actions are also 
outlined in the IWRM Plan for pig waste management (Lucky, 2012).

4.8.2.7 Improved EcoSan Toilets

Three EcoSan pilot systems were installed in the Laura community (Figure 25). Prior to the project, 
there was limited understanding of the volume of water used for sanitation purposes at the household 
level. The project aimed to provide practical demonstrations on how to reduce household water use 
through the use of eco-sanitation composting toilets.
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Figure 25: New EcoSan toilets built to reduce pollution stress (Photo: Julius Lucky, 2013)

Technical exchange with the Tuvalu IWRM project enabled the construction of three demonstration 
toilets at key locations within the Laura community. The demonstration EcoSan toilets have contribut-
ed to a 40% reduction of household water usage from the conventional flush systems. 

4.8.2.8 Innovative Solar Water Distillation Pilot Project for 
  Drought Affected Ailuk Atoll

An innovative low-tech version of a solar-powered water distillation system was developed through a 
collaboration between the USP-EU GCCA project, USP Majuro Campus’ community development pro-
gramme, two British environment researchers (Andrew Tweedie and Gavin Allwright), and a local NGO, 
the Ailuk Ook Local Fisheries Committee. Members of the team applied traditional knowledge and 
used locally available material to construct a functional and simple system which could be reproduced 
at the cost of less than US$50. This solar water distiller is able to produce almost 2 L (0.5 gallon) of 
freshwater during the day. Figures 26 – 29 below illustrate the basic principles of the system and how 
the local version was assembled.

        Figure 26: Presentation on how system  
        works (Photo: Dustin H. Langidrik,   
        2013)
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Figure 27: Preparing the solar distils system (Photo: Dustin H. Langidrik, 2013)

Figure 28: Local solar system can produce one half gallon of water within 12 hours (Photo: Dustin H. Langidrik, 
2013)
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         Figure 29: The RMI Team 
         involved in this innovative 
         local solar system 
         (Photo: Dustin H. 
         Langidrik, 2013)

While a single system is not sufficient to meet the daily water demand of a household, the intention 
is to install multiple units for each household to at least improve their daily water supply. The success 
of this demonstration project may result in the replication of similar water harvesting systems in other 
parts of RMI.

4.8.3  PACC 

4.8.3.1 Upgrading water Infrastructure in Marshall Islands

Majuro’s water supply system is sourced from both rainwater and groundwater. The project aimed to 
build drought-resilient infrastructure and to reduce reliance on the airport catchment (a. sophisticated 
large-scale system whereby rainfall from the airport’s paved runway is diverted and stored in a series 
of giant open reservoirs). Specific activities included repairing reservoirs, relining tanks and installing 
covers to reduce evaporation. The improvements to the reservoirs resulted in an increased storage 
capacity to 36.5 million gallons from the existing 31.5 million gallons. This contributed to improving 
water security for the 28,000 people living in Majuro (SPREP, 2013c).

The project also includes the NGO Women United Together Marshall Islands (WUTMI) in its advisory 
group, which allows inclusion of a gender perspective in the activities, both for men and women.
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4.9 Samoa

4.9.1 Pacific IWRM

The Pacific IWRM project has achieved success in rehabilitation and sustainable management of the 
Apia watershed. Achievements include the establishment of a watershed conservation zone, the de-
velopment of a watershed management plan, and  the mainstreaming of watershed conservation pol-
icies into the State of the Environment Process and Plan (Semisi, 2012).

Following a drought in 2011, Samoa created a Water Sector Coordinating Unit under the Sector-Wide 
Approach Plan which has led to the development and endorsement of the Water for Life Sector Plan: 
Framework for Action 2012-2016. 

The IWRM stakeholder consultation process has had consistent attendance and constructive feedback 
from many stakeholders, which has consequently had great benefits for water resource and catchment 
management. Participation of stakeholders in planning and monitoring has increased ownership over 
IWRM concepts and activities. An important result of this is the approval of the Watershed Safety 
Plan for Fuluasou, which identified and prioritised actions to resolve many of the longstanding issues 
related to the water intake and supply system. This is a significant milestone as Fuluasou Treatment 
Plant caters to a population of 70,000 and suffers from the usual challenges of overcapacity, shortage 
of chlorine, pump failure and high non-revenue water (NRW) rates. 

The Water Sector Unit also facilitated the formation of the Cabinet Development Committee (CDC), 
which coordinates communication between infrastructural, economic, and social sectors of govern-
ment. The CDC includes key community representatives and women’s groups. Loimata o Apaula and 
Fuluasou Watershed Management Plans (WMPs) have been approved by the CDC. 

Gasegase and Vaisigano catchment WMPs are in the final stages of preparation. The WMPs give au-
thority to the Water Resources Division to enforce specified directives and prosecute any illegal ac-
tivities. These efforts have been supported by awareness campaigns and education activities during 
annual World Water Day events. 

The Watershed Conservation Policy stipulates protection of the top 600m of watersheds from any de-
velopment activities. This has led to positive outcomes, including government purchase and designa-
tion of upland watershed areas to strengthen catchment management. Government has implemented 
financing of the management plan.

4.9.1.1 IWRM National Strategy

The water crisis during the 2011 drought raised awareness on water issues at the highest political 
level. The IWRM project aimed to have a sector wide strategy for water in place by mid-2012 and this 
was achieved through the Sector Wide Approach Plan for Samoa, which is being implemented under 
the Samoa Water Coordinating Unit. 
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This unit facilitated the development and endorsement of the ‘Water for Life’ Sector Plan: Framework 
for Action 2012-2016 (Semisi, 2012).

4.9.1.2 Water Safety Plan 

The project aimed to develop, gain Cabinet endorsement and implement a Water Safety Plan for the 
Apia urban area. This has since been achieved and the project has moved on to identify and prioritise 
actions for the current water supply system. 

A Water Safety Plan has also been prepared for the second treatment plant located at Alaoa in the 
Apia Catchment. Community and stakeholders were actively involved in the consultation process in 
the preparation of this plan (Semisi, 2013).

4.9.1.3 Legal instruments for water resource management

The project target was to have legislation for water resource management enacted as part of Water-
shed Management Plans. At the start of the project, Samoa had legislation and regulations related to 
surface water quality only. By the end of the project, a series of updated legal instruments had been 
developed and approved by the CDC (Semisi, 2012), including:

• Water Allocation Policy and Water Licensing Scheme 
• Watershed Management Plan for Loimata o Apaula and Fuluasou 
• Water Resources Management Regulations 
• Watershed Conservation Policy 

4.9.1.4 National Water Apex Body

There was minimal cross-sectoral engagement on water issues prior to commencement of the IWRM 
project. The project aimed to establish and convene regular meetings of a multi-sectoral apex water 
body. This was achieved via the establishment of an overarching body to oversee the Sector Wide Ap-
proach to the water sector established in Samoa in 2011, as part of the transition from the EU Water 
Sector Support Program that had been in place since 2006 (Semisi, 2012).

4.9.1.5 Watershed Conservation Zone

Protection of land previously earmarked for the Catholic land subdivision is a key achievement for the 
IWRM Project and Government of Samoa. As a result of IWRM project efforts, the government has 
committed to the purchase of 1,200 acres for inclusion in the Watershed Conservation Zone. To date, 
82 acres have been purchased of which 32 acres have been replanted and fenced off using a commu-
nity engagement approach. Ongoing community engagement and a monthly maintenance program 
have been implemented to ensure sustainable management of the rehabilitated area. A further 120 
acres have been surveyed for protection above the SWA (sector-wide approach) treatment plant in-
take. 
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There had been a noticeable decline in water quality in the tributaries since the Catholic subdivision 
started. It is hoped that declaring the top of the East Fuluasou River as a reserve and the subsequent 
purchase of the land from the Catholic Church will improve river water quality feeding into the Fulua-
sou Treatment Plant. 

In addition to protection of the upland catchment, buffer zones of 20m around the intakes have been 
enforced in order to manage unsustainable agricultural practices and human mismanagement of nat-
ural resources.

An effort has also been made to raise awareness about the impacts of car washing. A “Stop Car Wash-
ing” sign near rivers have caused a dramatic reduction of car washing next to rivers, and have led to 
reduced contamination of water resources (Semisi, 2012).

4.10 Solomon Islands

Water resources in the Solomon Islands are used for drinking and household uses, agriculture, power 
generation, industries and mining operations (Wairiu and Powell, 2006). Government is responsible 
for policy and management of the water sector through a number of agencies, such as Water Resourc-
es Division, Solomon Islands Water Authority (SIWA), Rural Water Supply and Sanitation department 
(RWSS) and Environmental Health Division.

The Water Resources Division implement the Solomon Islands Government’s policy, planning and for-
mulate legislation with regard to water resources. SIWA is responsible for providing safe water supply 
and waste water services to the urban centres; RWSS is charged with providing safe water supply and 
sanitation to the rural population; and Environmental Health Division ensures water supply for human 
consumption is free of contamination and pollution (Wairiu and Powell, 2006).

4.10.1  Pacific IWRM

The Pacific IWRM project made significant achievements in the country by:

• Empowering the community to be actively engaged in water resource issues; 
• Developing a national apex body responsible for water resource planning and policy making; and 
• Developing a water safety plan and water resources and sanitation policy.

4.10.1.1 Community Engagement

The Kovi-Kongulai catchment provides about 60% of Honiara’s water supply. Communities from these 
areas were involved in workshops to gauge the people’s perspectives on how they interact with land 
and water. This provided an opportunity to show these communities the value of the land and water 
resources of which they are traditional custodians. There was an active campaign for public awareness 
of wise use and conservation of water. Women’s groups were engaged to lead the efforts in some of 
these community outreach activities.
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4.10.1.2 National Water Apex Body

The project aimed to implement a national apex body with multi-sectoral membership. The establish-
ment of the Project Steering Committee (PSC) acted as a precursor to the establishment of a National 
Inter-sectoral Water Coordinating Committee (NIWCC). The NIWCC has representation from govern-
ment, NGOs and civil society and relies on a Terms of Reference to guide the members in its functions 
and operation. 

The NIWCC was endorsed by Cabinet in 2012 and serves as a platform for dialogue and coordination of 
IWRM planning and implementation advice and recommendations. The Committee, facilitated by an 
international consultant, produced a draft National IWRM Policy in September 2013, which is planned 
for Minister’s approval prior to a Cabinet paper submission for government endorsement.

4.10.1.3 Honiara Water Safety Plan

The project aimed to formulate a Water Safety Plan for Honiara and have it endorsed and implement-
ed by the end of project. A sub-committee was created to undertake necessary training to complete 
water systems assessments, which formed the basis of the WSP. The necessary assessments have been 
completed for all major water sources and a draft WSP document is now completed.

4.10.1.4 Water Use Efficiency & Demand Management

Leakage from the Honiara Water Supply System is a major factor in water insecurity for the town. Two 
night flow step tests confirmed very high leakages in both distribution and service lines within the 
pilot areas. A total of 414 connections were identified and confirmed in the project area. Only 34% of 
the connections were found to have operational water meters while the remaining 66% were dubious: 
21% buried or unidentified, 22% are direct lines, 15% disconnected, 4% vacant and 4% are illegal con-
nections. This is among the highest rates of NRW in the Pacific. 

The project found that three priority areas have leakages of more than 100 L per minute. Up to 500m 
of distribution pipes at Kaibia, part of the Mbokonavera zone, was identified as the highest leakage 
point within the distribution system. To mitigate this issue, the project replaced the old galvanised 
pipes with high pressure PVC pipes. Additionally, old domestic water meters have been replaced and 
illegal connections are now metered in the pilot areas. Procedures and schedules for a follow-up step 
test at these sites, now designated as demand management areas (DMAs), are being established. 
SIWA is now using the DMAs as permanent sites to monitor water flow in distribution pipelines and to 
analyse fluctuations associated with daily water use, leakages and illegal connections.
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4.11  Timor-Leste

4.11.1  USP EU-GCCA

4.11.1.1 Improving Access to Clean Water for Ulmera Village

The project conducted a Climate Change Vulnerability Rapid Assessment and subsequently an in-
depth Vulnerability and Adaptation (V&A) Assessment in Ulmera Village, Bazartete Administrative 
Post, Liquiça Municipality in May 2013. The community members stated that they had to walk several 
kilometres each day to collect water for their homes. It therefore, became quite apparent that easier 
access to clean water was high on the agenda of the community. 

Due to the large area and population of Ulmera, the project focused on just two out of nine hamlets: 
Manemonu and Tetesari, with a combined population of 804. A water supply engineer was recruited 
to investigate how to redesign and extend the existing gravity-fed water supply pipe system to increase 
supply to the community. Factors such as local topography, location of the spring and the best location 
for the new public taps were taken into consideration. A technical overseer was then hired to guide 
the community in constructing the physical infrastructure and general maintenance of the system. The 
community contributed their labor, whereas the project provided construction material and food for 
the team for the duration of the construction. 

The improvements to the existing system included an extension of about 2 km of piping, a new 3000L 
reinforced concrete water tank with a tap and ramp, and 4 public taps with ramps. The system was in-
augurated in May 2014 by the Secretary of State for Water, Sanitation and Urbanisation, the Municipal 
Administrator of Liquiça and the Secretary of State for Environment. One of the highlights of the day 
was a workshop organised for community beneficiaries, with speakers from the Ministry of Health, 
the National Directorate for Community Health and the National Directorate for Water Quality and 
Control. Its aim was to create awareness of the importance of efficient water use, and the importance 
of boiling water before consumption. 

        

        Figure 30: Press coverage of new public  
        taps inauguration in Ulmera 
        (Photo: Tessa Koppert, 2014)
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Figure 31: Inauguration by the Secretary of State for Water, Sanitation and Urbanisation (Photo: Tessa Kop-
pert, 2014) 

Shortly after the inauguration, the position of one of the springs shifted due to the dry season. This 
significantly reduced the amount of water flowing to the taps. The community was again forced to 
walk for many kilometres to fetch water. To overcome this setback, the project recruited a new tech-
nical overseer to construct a new intake at a new spring. The project also motivated the community to 
instate a new water sub-committee to look after the newly rehabilitated water supply system. 

The project collaborated with the community in supporting traditional land care practices, and avoided 
cutting the trees in the watershed around the spring. This increased the community’s involvement in 
the project and their general sense of connectedness to the natural resources on which they depend. 
Community members were very appreciative of the USP EU-GCCA project’s assistance in improving 
their access to clean water, which demonstrates the positive impact that the project has made at the 
community level. 

In summary, several practices contributed to the overall success of the project in Ulmera:

• Capacity building for local communities in long-term maintenance of the water supply system.
• Community awareness of water use efficiency and water safety practices.
• Appointment of local water management committees.
• Using traditional knowledge in freshwater resource management.
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4.11.1.2 Using Traditional Knowledge for Safe Drinking Water in Ulmera

Traditional knowledge plays an important role in water security of the village of Ulmera in Bazartete 
Sub-District, Liquiça District. Freshwater from springs is regarded as a sacred gift from nature and the 
areas around the springs are often closely protected. It is common for the community to use tradition-
al methods, e.g. using bamboo stalks to transfer water from the springs to their storage containers.

         
        

         Figure 32: Maneira Spring 
         with bamboo as a pipe in 
         Ulmera village (Photos: 
         Augusto Pinto, 2014)

The practice of boiling drinking water, even if sourced from the springs, has been passed down for 
many generations in the village of Ulmera. Inhabitants had found that their children experienced more 
stomach aches and diarrhoea if they didn’t boil the water. 

Research conducted on the relationship between traditional knowledge and water quality in Ulmera 
indicated that even with a newly upgraded and extended water supply system for the village, the com-
munity still boils their water before consumption (Pinto, 2014). However, there have been increasing 
cases of illness in recent years. This prompted a further investigation into the quality of the drinking 
water.
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Figure 33: Field, left, and laboratory, right, water quality testing instruments were both used in the study 
(Photos: Augusto Pinto, 2014)

Laboratory testing on the quality of water samples found that some levels of E.coli still remained, even 
after boiling. This was due to the fact that the water was not boiled for long enough. It was also found 
that there was limited awareness within the community that the springs get polluted through animal 
and human faeces. As a result, the villagers did not link the drinking of untreated water to many com-
mon illnesses. 

As a result of the research the ICC in Timor-Leste, Tessa Koppert and her team, conducted “Impor-
tance of Clean Water Supply” training in Ulmera in July 2015. A total of 119 community members 
were trained on practices such as the importance of good hygiene, the need to filter and boil water for 
at least 30 minutes before drinking, and properly washing the storage media (i.e. jerrycans, buckets, 
etc.). The training and the research are believed to have helped reinforce and improve the communi-
ty’s own good practices.

4.11.1.3 Laco-Mesac Village, Laclo Administrative Post, Manatuto Municipality

Laco-Mesac is a large village which spans 131 km2 at altitudes of 100-500m above sea level. The village 
has a population of about 2 900 people, most of whom live in the hamlets of Raedodoc and Tahagamu. 
The village has an annual rainfall of just less than 900mm, and is considered relatively dry, which can 
be problematic for water supply during the dry season.

The existing gravity-fed water supply system, constructed during the period of Indonesian rule, was 
not designed to account for changes in water pressure across the rugged terrain. In addition, the aging 
system has major leakages at the point of intake. While some houses have access to a private water 
connection, others are less fortunate and the villagers have to collect water from one of the public 
taps.
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In a Vulnerability and Adaptation (V&A) Assessment conducted in June 2013, the community identi-
fied the lack of consistent access to clean water and unequal water distribution as their main sources 
of vulnerability to the impacts of climate change. 

During the dry season, water shortages force the villagers to collect unclean water from the lower 
reaches of the river. The lack of proper footpaths and steep terrain downhill also create unavoidable 
risks and challenges for villagers when fetching water. In addition, the heavy load of hand-carried wa-
ter containers back uphill poses great difficulty, especially for children and the elderly.

The issue of unequal water distribution is mainly a result of the shortfalls of a gravity-fed piping sys-
tem. In such a system, taps located uphill and closer to the source naturally have a higher flow rate 
compared to those downhill. If houses uphill are continuously running their taps, this will cause those 
downhill to have drastically reduced water flow.

In addition to these two main concerns, the community identified financial and technical misman-
agement by the local water management committee to have greatly exacerbated the other issues. 
The committee, consisting of volunteers from the two hamlets, was not collecting the monthly water 
tariffs because the community accused them of misuse. The technical members of the committee 
were installing more and more private connections that could not be sustained by the current water 
availability and system. These community concerns required social, managerial and infrastructural in-
terventions before Laco-Mesac’s water security problems could be alleviated. 

As part of the USP EU-GCCA project in Laco-Mesac, the network of pipes from the intake was re-laid to 
follow the contours of the hills as much as possible. Leakages at the intake were repaired, an enclosure 
was set up around the intake, the piping network into the village was extended and many of the old 
piping connections were replaced. A centrally-located public tap was also constructed for those who 
were not able to obtain a private connection. Two water meters were installed in the two hamlets in 
order to better monitor water. 

Figure 34: Tahagamu and Raedodoc communities working together to relay their pipelines for increased water 
flow (Photo: Tessa Koppert, 2013)
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The community voluntarily contributed labor for the construction works and this increased the sense 
of ownership and pride in the project. When construction was completed, an ancient tradition of the 
community was revived to give thanks to the spring and the surrounding land for providing them with 
water and to plead with the community to reduce conflicts among themselves. The community was 
happy that the water flow had increased dramatically and that all houses now had increased access 
to clean water. 

To solidify the progress made and to build the capacity of the local water management committee, a 
week-long training on financial and conflict management and planning was conducted in August 2015. 
The training focused on 1) how to  document how much household consumers pay for their water tar-
iffs each month, by using a blue book from the National Directorate for Water Services (DNSA); 2) how 
to resolve other possible conflicts with local authorities and the community themselves;  and 3)  how 
to plan for drafting and implementing new water committee rules.

Figure 35: Training of local water management committee on the use of blue DNSA water tariff booklets 
(Photo: Tessa Koppert, 2015)

4.12  Tonga

4.12.1  USP EU-GCCA

4.12.1.1 Relieving the Water Woes of Tu’anekivale Community

In November 2014, an overhead water tank and stand that was funded by the USP EU-GCCA project in 
Tu’anekivale was officially handed over to the community, which was accepted by Palefau, the chief of 
the Tu’anekivale. According to Mr Mone Hefa (community water supply caretaker), the new 22,000L 
tank has boosted the pressure and consistency of household water supply, and the community now 
has improved and consistent water pressure and supply throughout the day. 
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In order to reduce fuel usage, the original tank, which is powered by a solar pump, is still being used 
on sunny days. The new tank is only pumped once in the evening, which can supply the whole village 
throughout the night. 

The community also uses rainwater collected from individual households during the rainy season. Tap 
water from the central tank is used for household needs such as bathing, washing and cooking, while 
the domestic rainwater tanks supply drinking water. Health and sanitation benefits have also been 
improved with more consistent water pressure for bathrooms and sanitation facilities.

The Tu’anekivale community recognises that they must properly maintain the water systems in order 
for their water supply to be continuous. The Tu’anekivale Water Committee has been collecting mon-
ey through community fundraising, such as weekly kava drinking circles and donations from relatives 
from overseas. The purpose of this money is primarily to maintain their water system and also to im-
prove and expand it in the future.  

The USP EU-GCCA project has made it possible for the community to renew their water system, which 
was originally installed in 1964.  The next step is to look for donors to support the installation of new 
water meters and the replacement of existing underground asbestos cement pipelines.

4.12.2  Pacific IWRM

The regional GEF-funded Pacific IWRM project made significant contributions in community engage-
ment, public awareness, rebuilding of an apex water body, training programmes on water resources 
management, and pollution reduction.

4.12.2.1 Neiafu Aquifer Management Committee

The establishment of this committee saw major changes to the management of water resources in the 
community. The committee was active in raising awareness, capacity building programmes, and en-
gaging key stakeholders on water issues. This increase in community engagement has led to improve-
ment in household water and wastewater management and agriculture practices. 

The Neiafu Aquifer Management Committee is empowering local communities, through the establish-
ment of town water committees for each community in Neiafu to manage their own water resources, 
reduce threats to groundwater, increase the safety of household drinking water and reduce water 
wastage (Tonga’onevai, 2013).

4.12.2.2 Apex Body

While a national apex water body existed prior to the project, it had been dormant for many years and 
was unable to provide a focus for national water management. Decisions of individual agencies were 
being made in isolation, and this stalled the progress of the National Water Bill and National Water 
Policy. The project successfully reactivated the apex body for the coordination of water issues in Tonga. 
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The apex body has subsequently made progress with the National Water Bill and National Water Pol-
icy and was fundamental in supporting the development of a co-funded AusAID project to extend the 
GEF IWRM demonstration project to an integrated water and coastal management (IWCM) project. 
The apex body holds regular bi-annual meetings and remains a strong influential body for the devel-
opment of water management plans, including the upcoming Implementation for Water Management 
Bill (Tonga’onevai, 2013).

4.12.2.3 Reducing groundwater pollution

Neiafu has been without septic tank maintenance service facilities for many years. This resulted in 
leaking tanks and unsanitary conditions around many tanks. At the request of the Neiafu community, 
the project re-established a septic pump-out management system. Households were surveyed to iden-
tify failing septic tanks and advice was provided through a combination of media (television, radio and 
a school-based awareness competition). The pump-out service is being used by approximately 20% of 
Neiafu households. This intervention resulted in a 5% reduction in source pollutants. It is anticipated 
that, by project completion, the target of 20% reduction in the level of nitrogen and organic pollutants 
leaking into the groundwater will be achieved.

Trial eco-sanitation systems have also been installed to demonstrate practices, including compost toi-
lets and sand filtration in septic tanks, to reduce groundwater pollution (Tonga’onevai, 2013).

4.12.3  PACC

4.12.3.1 Improving Water Supply in Hihifo District, Tonga

The project aimed to improve the aging and unreliable water supply system in Hihifo district. One of 
the initial tasks of the project was to carry out a socio-economic assessment (SEA) to identify the major 
factors which have contributed to the failing water supply system. 

Some solutions proposed to overcome these issues were implemented (SPREP, 2013d): 

• putting a water meter in every household;
• installing solar water pumps in villages;
• installing more water tanks;
• strengthening governance capacity of water committees; and
• better transparency and communication between water consumer and water committees. 

A total of 34 water tanks between the sizes of 10,000 L and 45,000 L were installed in six villages by 
the end of the project. Additional production and monitoring boreholes were drilled to increase water 
supply and to better manage groundwater levels. Existing old pipes were replaced, new connections 
were laid and each household in the project sites now has new water meters installed. To complete the 
revival of the Hihifo water supply system, the PACC project installed new solar and diesel generators 
to power the water pumps.
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4.13  Tuvalu

4.13.1  USP EU-GCCA

The USP EU-GCCA project worked with following three islands in Tuvalu:

1.    Nanumaga from the northern groups
2.    Funafuti in the central islands
3.    Nukulaelae in the southern islands of Tuvalu

Of the three islands, two islands opted for water security projects for their community to deal with the 
problems of drought, and find ways to adapt to climate change impacts.

4.13.1.1 Overhead Tanks for Funafuti

The community of Funafuti chose to implement overhead tanks with hand pumps to ease the burden 
of water collection on households, which had been carrying water in from taps outside of the house 
for cooking, showering and for flushing of toilets. This intervention was welcomed by most of the 
women of the community, as they are often the ones who have to fetch water for their homes. Replac-
ing electric pumps with hand pumps also benefited the community through a significant reduction in 
electricity consumption.  

The success and benefits of the project encouraged the community leaders to utilise their allocated 
funding from the Central Government to build overhead tanks for 30 more households.  

Jenny Malosi, the Planner for the Kaupule (Council) for the Funafuti community, mentioned that her 
community spent about A$53, 000 on materials and labour to build those the 30 overhead tanks. The 
experience gained by the community from implementing the USP EU-GCCA project was useful in help-
ing with the construction of the additional tanks.

The new Kaupule (village council) President, Semi Vine, explained that for the 2016 budget the com-
munity had agreed to extend the water tank project to 30 more households under their grants from 
the Central Government. The project assisted the Funafuti community in improving its water storage 
and distribution at the household level. It also ensured that the community sustains this initiative by 
securing funds within their own means to continue the new trend of securing and storage of water.  
This instilled a sense of ownership of the project among the community.

4.13.1.2 Water reservoirs for Nukulaelae community

In 2013 the Nukulaelae community was just trying to complete their new chapel when they realised 
that there was no water catchment for the building. Nukulaelae was among the most badly affected 
atolls during the nation-wide drought in Tuvalu. 
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With three leaking reservoirs and only one functional communal cistern, which were connected to 
the community hall, the residents of Nukulaelae faced severe water shortage problems during the 
drought. In response to this, the Kaupule decided to develop additional water storage for their com-
munity using the roof of the new chapel and the community meeting hall.  

The USP-EU GCCA project responded by purchasing eight 10,500 L plastic water tanks from Funafuti 
and shipping them to Nukulaelae. The project also facilitated the installation of the tanks on site. How-
ever, the additional storage of 84,000 L provided by these new tanks was still not enough to cater to 
the needs of the whole community. On their own initiative, the Kaupule sought other funds and, with 
the assistance of the NAPA project, managed to construct a large water cistern with a capacity of more 
than 900,000 L. 

In 2012, the Tuvalu government provided each of the 100 households in Nukulaelae with individu-
al 10,000 L tanks. The Kaupule augmented this initiative by funding new guttering systems for each 
household, in order to improve water catchment at the household level and to enhance overall water 
security of the community.

The project had assisted this community to improve their water reservoirs using community buildings 
and at the same time encouraged them to improve their water catchment at the household level. Like 
the Funafuti community, the project also injected into this community a feeling of ownership of the 
project by procuring funds for the sustainability of a secure water supply from other funding agencies. 

4.13.2  Pacific IWRM

Major achievements introduced by the Pacific IWRM project include the improved engagement of 
stakeholders on water issues, the introduction of composting toilets and the development of the water 
and sanitation policy (WSP).

4.13.2.1 Water and Sanitation Policy

There were existing fragmented references to water resources management within various national 
frameworks such as the Te Kakeega II, Te Kaniva and the NAPA, but no discrete National Water Policy. 
The project developed one in mid-2012. 

During the 2011 drought the government requested assistance from the IWRM to develop a National 
Water Policy. The Policy was developed with input from a wide range of stakeholders, including gov-
ernment, NGOs and private parties. The process culminated in a Sustainable Water Forum in 2011. 
The purpose of the WSP is to ensure that the people of Tuvalu have continued access to safe, reliable, 
affordable and sustainable water and sanitation facilities (Seleganiu, 2012). The WSP was endorsed by 
Cabinet in early 2013 and launched to the public in October 2013.
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4.13.2.2 National Apex Body

A national water steering committee was established by the IWP project about ten years ago. Howev-
er at the end of this program the committee became inactive. The IWRM project was instrumental in 
re-instituting the National Water and Sanitation Steering Committee in 2009. The NWSSC comprised 
members from state and non-state actors, as well as Kaupule, local NGOs and women’s groups. The 
NWSSC has been critical in the development of the National WSP and is active in community cam-
paigns. They meet quarterly to review and design IWRM work plans and monitor progress. They are 
the main multi-sector committee for water resource and sanitation-related issues in Tuvalu, and are 
the mechanism for advancing legislation through the Cabinet (Seleganiu, 2012).

4.13.2.3 Waterless EcoSan toilets

Conventional flush toilets use 6-10 L of water per flush. In Tuvalu, this represents about 30% of house-
hold water consumption. This was identified to be a major contribution to rapid drawdown of water 
reserves during the nation-wide drought in 2011.

In response to this, the IWRM project aimed to reduce the use of freshwater for sanitation by 30%. 
The Tuvalu GEF Pacific IWRM project installed 40 compost toilets, reducing household water use by 
over 30% in these houses, which represent about 5% of Funafuti’s population. Additional co-funded 
installation of compost toilets caused a further reduction of water use for sanitation in about 15% of 
Funafuti houses. 

Ultimately, changes in building regulations, also developed and implemented under this project, 
should result in similar reductions over much of Funafuti and other outer islands. It is expected that 
Nukulaelae will have complete coverage of compost toilets, as they have expressed their interest in 
removing septic systems to ensure water security and climate resilience (Seleganiu, 2012).

         Figure 36: Waterless EcoSan  
         toilet (Photo: Pisi Seleganiu,  
         2013)
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4.13.3  PACC 

4.13.3.1 Communal water reserves in Lofeagai, Funafuti

To overcome the issue of insufficient communal water storage, the project decided on building a 
700,000 L cistern for the community (SPREP, 2013e). This initiative enabled at least 90% of the Lofea-
gai population to have access to a minimum of 40 L per household per day during dry periods. A large 
portion of the increased water supply coverage in the community was due to the Ekalesia Kelisiano 
Tuvalu (EKT) Church opening access of its water storage to the 25% of the community who are not 
members of the church. 

The project also promoted the empowerment of women in the community by involving women’s 
groups in implementing and managing the adaptation measures. 

4.14  Vanuatu

4.14.1  USP EU-GCCA

The USP-EU GCCA worked with three communities in Vanuatu to assess the adverse impacts of climate 
change and provide assistance in adapting to the identified impacts. All three communities identified 
water shortage as their priority concern.  

The dry season in the west Pacific normally occurs between May and October. However, during an El 
Niño event, this can be extended well into the wet season. The result of this is the depletion of water 
resources. The USP EU-GCCA project assisted the communities in establishing adaptation models and 
seeking affordable ways of adapting to the impacts of climate change.  

People in Loulipang Village, on Tanna Island, and Worasiviu Village, on Pele Island, were taught the 
technique of building rainwater catchment wells using locally available aggregates with imported ce-
ment. In so doing, a household can build a 10, 000 L rainwater storage well for one-fifth of the cost of 
having to purchase a plastic tank of the same capacity.

        Figure 37: Applying the finishing   
        touches to the rainwater well on   
        Tanna (Photo: Tupeope Samani,   
        2015)
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Figure 38: The completed rainwater well – sealed and housed, Pele Island (Photo: William Arudovo, 2016)

On the island of Pele, the USP EU-GCCA also assisted two other villages by piping groundwater from 
the spring source to the villages. The gravity-fed system was constructed at low cost, since the spring 
was located uphill from both villages. To ensure sustainability and affordability, the project engaged 
a local water supply technician from within the Efate community to install the water system. Villag-
ers from both communities volunteered their labour for the project. In addition, the locally-owned 
Evergreen tour operator company assisted in supplying the cement that was needed for the construc-
tion. 

Likewise, at Lonamilo on Tanna Island a hydraulic ram pump was purchased and installed at the near-
est groundwater source by a local technician. This improved the community’s access to the water 
source located downhill from the village and reduced the need to trek along the steep and treacherous 
routes downhill. 

Figure 39: An elderly Pele Islander paddles across to Efate to fetch freshwater from a stream (Photo:  William 
Arudovo, 2016)
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Figure 40: New tap installed in the village by the USP EU-GCCA water supply project (Photo: Tupeope Samani, 
2014)

Figure 41: Water supply project on Pele Island under     Figure 42: Children enjoying clean water from a 
struction (Photo: Tupeope Samani, 2014)         borehole (Photo: William Arudovo, 2016)
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Figure 43: Simple rainwater harvesting system (Photo: William Arudovo, 2016)

4.14.2 Lelepa (Nuwae) Water Project

(Contributed by Philip Kalsuak, Area Council Development Officer, SHEFA Provincial Government)
The Lelepa/Nuwae project aimed to increase storage capacity, improve access to safe drinking water, 
and to provide training on water management. The project was implemented between March 2011 
and August 2012 and was funded from two sources:

• The UNPD GEF Funding UNDP Global Environment Facility Small Grants Program administered 
through VANGO, and 

• Basket blong Sapotem Kommunity (BSK) Funding under the New Zealand Fund. 

Some of the major achievements of this project include:

• introduction of new tanks and restoration of community tanks resulted in an estimated 120,000 L 
of useable rainwater storage (30% growth);

• 57% of households reported better access to water as a result of the project (target was 30%);
• 22 families benefitted directly from improved access to community water tanks, which also bene-

fited families with their own tanks, as the pressure on their resource was reduced;
• 42% of women experienced a reduced workload due to the project (the target was 30%);
• reduction in water extraction from rivers on Efate in the first year of the project compared to the 

year before;
• 97% of households on the island participated in a rainwater tank training program provided by the 

project; and
• an evaluation survey showed that 76% of households said they were using new skills and knowl-

edge to improve their rainwater system management.
• Many people on Lelepa Island view the groundwater assessment and establishment of a borehole 

as the most significant contribution the project has made on their livelihood and long-term water 
security.
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Table 12: Actors involved in project implementation

Responsible Assigned Task
Department of Water Resources Provide technical assistance

Agriculture Supply Installation of  the water system

Philip Kalsuak (Local Builder) Acting as the Foreman to construct two slabs for the two water tanks 
and building for the water pumps

Lelepa communities Providing lunch for the people
Provide manpower for transporting sand, coral, unloading the items in 
the ship and digging holes for the water pipes.

Department of Geology, Mines 
and Water Resources

Technical advice

Ministry of Health (Environmental 
Health Unit)

Technical advice

Department of Environment and 
Conservation

Technical advice

Live & Learn Environmental
Education

Technical advice

The key lessons learnt through the Nuwae project are:

a)  Community water security planning process a successful model

The participatory process associated with the development of the Community Water Security Plan was 
found to provide a useful model for community planning for climate change adaptation, particularly in 
the context of water security. 

The process took place in stages over the first nine months of the project. The initial activities (house-
hold survey, rainwater tank audits, groundwater assessment) were designed to provide a basic level of 
information from which decisions could be made. These activities were designed to engage communi-
ty members in the research and data gathering processes. This served to provide community members 
with an exposure to relevant research methods and allowed people to develop new skills and knowl-
edge in relation to the management of water resources and infrastructure.
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The process of developing the plan built the capacity of the Lelepa Water Committee to plan for and 
manage their local water resources and infrastructure. The strengthening of this institution has led 
to a strong viable community governance structure that has the capacity to implement the strategies 
detailed in the plan.   

b) Household ownership of rainwater infrastructure.

The universal ownership of rainwater systems by individual households was found to be a more sus-
tainable model for families on Lelepa Island than community infrastructure. 

Historically community rainwater tanks were provided to the whole community via the Vanuatu gov-
ernment or through small donations from an aid organisation or a church. In some cases the tanks 
were attached to community buildings (women’s hall, chief’s nakamal, church), while in other cases 
they used the roof of a private house. These tanks were supposed to be accessible to anyone in the 
community. However, disputes arise in some cases when the house-owner imposes restrictions on 
access to the tank.  

The outcomes of the survey of household and community rainwater tanks undertaken at the begin-
ning of the project showed a significant difference in the functionality of community tanks compared 
with private tanks. The survey showed that around 50% of the 21 community tanks had a major fault, 
which meant they were not useable. This compared to just 9% of the 70 tanks owned and managed by 
individual households that were not useable.  The poor condition of the community rainwater tanks 
at the beginning of project reflects the community’s lack of maintenance of the community infrastruc-
ture, or failure to collectively cover the cost of repair. 

During community consultations prior to project implementation, the Lelepa Water Committee was 
presented with the options of either a communal water storage system or individual domestic system. 
The committee had a clear preference for the provision of a basic system through a household model 
due to several important factors: 

• Avoiding future tensions between families surrounding access to community rainwater tanks fitted 
to individual households; and

• Placing the responsibility for future maintenance and repair of the tanks on individual households. 
This minimises the amount of community infrastructure that needs to be managed by the com-
mittee in the future.

c) Awareness raising through local trainers

The project collaborated with Live and Learn to develop an awareness programme and training on the 
maintenance of household rainwater harvesting systems. This included training on water quality test-
ing, using a simple hydrogen sulphide test and household-level treatment of water.
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The programme failed to gain interest from community members at first. Live and Learn adopted an 
alternative approach by recruiting community educators, which turned out to be particularly success-
ful. Many of the community educators were also members of the water committee. Live and Learn 
ran a short train-the-trainer workshop for the team, which was then deployed to visit households and 
provide one-on-one training. Around 97% of households were covered in this training.  The results of 
the evaluation survey showed that many families were grateful for the training provided and benefited 
from it directly. 

A key advantage of the approach is that the expertise is embedded in the community as the trainers 
live on Lelepa Island and therefore can provide ongoing support and information to families.

d)  Ongoing vulnerability

Using the vulnerability reduction assessment method, the project found that participants still felt vul-
nerable to the impacts of climate change and hoped for further water augmentation in the future.

4.15  Regional: USAID/Coastal Community Adaptation Project in 
  Pacific Islands Region

The United States Agency for International Development (USAID), through the Coastal Community Ad-
aptation Project (C-CAP), builds the resilience of vulnerable coastal communities in the Pacific Islands 
region to the impacts of climate change and natural disasters. C-CAP works in nine (9) Pacific Island 
nations: Fiji, Kiribati, Nauru, Papua New Guinea, Samoa, Solomon Islands, Tonga, Tuvalu and Vanuatu. 
Project activities include rehabilitating and constructing new, small-scale community infrastructure; 
and building capacity for disaster prevention and preparedness (USAID C-CAP, 2016).

Thirty five (35) of the project’s 67 partner communities have prioritised increased water supply as their 
priority climate change adaptation project. Through C-CAP interventions, USAID enhanced communi-
ty water supply infrastructure and increased storage capacity by more than two million litres, which 
benefitted a combined population of just over 34,000 across the Pacific. A detailed breakdown of the 
specific water security interventions chosen by these 35 communities can be found in Appendix 6.
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Figure 44: Infographic illustrating the modified rainwater catchment system implemented by the C-CAP project 
(USAID C-CAP, 2016)

A major initiative of the C-CAP project was a modified sustainable design for rainwater catchment sys-
tems for its communities. These new and improved systems incorporate a number of modifications to 
maximise catchment area and improve water quality. 

Modifications, which are illustrated in Figure 45, above, include (USAID C-CAP, 2016):

• Using PVC pipes for guttering. Before installation, workers cut a slit the length of the PVC pipe 
so that it fits flush against the corrugated iron roof that serves as the catchment area.  The small 
opening, compared to an open gutter, blocks debris from entering the gutter, and then flowing 
into the tank.  
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• A ‘first flush’ system.  Prior to the entry point into the rainwater catchment tank, the first stream 
of rainwater to flow through the gutter system is diverted into a down pipe.  This initial flow of 
water is often contaminated by dust, sea spray, bird droppings and other contaminants.  The first 
rains wash the catchment area of debris, carrying them into the first flush down pipe.  Once the 
first flush chamber is filled, clean rainwater flows directly into the storage tank through a manhole 
protected by mesh to screen out mosquitoes, insects, and debris from entering the tank. 

• The roof/catchment surface is sized to the volume of the tank and the number of persons that will 
be served. In this way, the installed structures are calibrated to the community needs and precip-
itation expectation. 

• Both the roofing/piping system and the tank itself are secured and structurally reinforced to en-
sure that they remain in place and operable during severe weather events—exactly the time the 
water is needed most. 

Installation of rainwater catchment systems are accompanied with an Operations and Maintenance 
training in order to promote sustainability of the systems. As shown in Figure 46 below, notices written 
in both English and the local vernacular, are also being placed prominently on the rainwater tanks to 
advise community members to boil water as part of the necessary precautions to ensure safe drinking 
water.

Figure 45: A community member in Papua New Guinea 
attaches a “Boil Water Advisory” sticker on a new 
rainwater tank (Photo: USAID C-CAP, 2016)
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Chapter 5 : Gaps, Challenges and Enabling Environment
By Luke Paeniu and Linda Yuen

5.1 Gaps and Uncertainties

Projecting future climate is an imposing task because it requires an assessment of the future state of 
a wide array of complex climatic components, including the atmosphere, the ocean, the cryosphere, 
land surfaces, the stratosphere, the sun as well as the interactions among these components (Wigley 
and Raper, 2001). Projections have considered the use of mathematical models derived from weather 
forecasting to represent the earth’s energy and water cycles (Burns, 2002).

The most sophisticated of these models, are the general circulation models (GCMs) but resolution prob-
lems are particularly acute for small landmasses in oceanic regions, and many of the circulation features 
that dominate the climate of the islands in the region are inadequately simulated by the current gener-
ation of GCMs (Jones et al., 1999). 

El Nino-Southern Oscillation (ENSO) continues to be accepted as a major source of climate variability; 
however, the impacts of global warming on ENSO amplitude and frequency are unclear (Australia BoM 
and CSIRO, 2011). Furthermore, the confidence in projection is higher for some variables (e.g. tempera-
tures) than for others (e.g. precipitation). The existing models simulate future conditions at large spatial 
scales and long averaging periods, which are limitations in making projections for most Pacific islands, 
due to their small land area and lack of long-term datasets.

An improved understanding of the processes responsible for ice sheet changes is urgently required to 
improve estimates of the rate and timing of 21st century and longer-term sea level rise ( Australia BoM 
and CSIRO, 2011). Projections based on downscaling forecast a decrease in tropical cyclone frequency 
by the late 21st century, which will mean a reduction in associated precipitation, resulting in the region 
being more prone to drought.  By contrast, there is a projected increase in the incidence of intense trop-
ical cyclones ( Australia BoM and CSIRO, 2011). A clear understanding of an association between ENSO 
and tropical cyclones will help explain the situation given the observed link between ENSO and rainfall.  
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5.1.1   Areas for Research 

More work is needed to capture reliable data that will help in better understanding the impacts of 
climate change on freshwater resources. A major ongoing concern is missing or inaccessible hydro-me-
teorological data at the local, regional and national levels in the Pacific Islands. 

Specific priorities for future research include (Shea et al., 2001):

• A research program to assess the status of available freshwater resources in the Pacific that estab-
lishes baseline information for monitoring natural stresses on the fragile water resources and their 
performance under these stresses, etc. 

• Coordination and strengthening regional and national efforts on research and observing systems 
for meteorological/atmospheric, oceanographic and terrestrial variables in consultation with re-
gional and national institutions for the Pacific Islands region. 

• Research on the developments and improvements of Earth System Models and their downscaling 
for characteristics critical to the Pacific Islands, these being precipitation patterns, sea-level rise, 
sea surface temperatures, and ENSO dynamics.

• Research and Inventories of historical climate datasets and past research work incorporating ob-
servations and insights from scientific and traditional knowledge sources (including anecdotal 
data) on freshwater management on atolls and small islands systems. 

• To improve understanding of extreme events in terms of their frequency of occurrence and their 
severity and their association with precipitation patterns particularly for tropical cyclones and 
ENSO events.

• To improve access to climate information and explore the use of innovative communication and 
decision support tools thereby providing access to critical data and translation of research results 
into useful information.

• Improve understanding on the demand for freshwater in the region due to increasing population 
and uses by different sectors of the economy and ecosystems. 

5.2 Challenges and Constraints

Pacific countries face major challenges in achieving water security, some of which are highlighted in 
this section. Despite these challenges, Pacific people look on the bright side and aim for a water-secure 
future.



94  WAT E R  S E C U R I T Y             WAT E R  S E C U R I T Y     

5.2.1 Climate Change

Climate change is by far the biggest threat to water security in the Pacific island region. PICs face the 
brunt of the impacts of climate change despite being some of the smallest contributors to global 
greenhouse gas (GHG) emission. Low-lying atoll states are the most vulnerable of all due to a combi-
nation of factors which all contribute to reduced water security.

Floods and droughts are frequently experienced in the Pacific causing damage to infrastructure, prop-
erty and crops; and loss of human lives and livestock. These risks undermine sustainable development 
and threaten the livelihood of Pacific Islanders. The best option for PICs to increase their resilience 
against climate change is to develop effective adaptation strategies and improve resource manage-
ment (World Water Forum, 2012).

5.2.2 Fragile Ecosystems

The health and livelihood of all people in the Pacific region depend on the goods and services provided 
by the natural ecosystems. Ecosystem services can be summarised as provisioning services  obtained 
from freshwater  ecosystems; regulating services; supporting services, as in the form of water cycling; 
and cultural services where water has spiritual and religious, aesthetic, and educational values. There 
has been extensive change in Pacific ecosystems today compared to the past, due primarily to growing 
population, urbanisation and development. 

The unsustainable extraction of resources and the aggressive changes in land use, uncontrolled pollu-
tion, growing infrastructure and expanding urbanisation all contribute to degrading ecosystems in the 
Pacific. The most acceptable best practice solution for this problem is to conserve Pacific ecosystem 
services at all costs. This is an example of a ‘no-regrets’ intervention that water practitioners should 
consider at all levels of society. Water practitioners should understand the critical role played by eco-
systems.

5.2.3 Urbanisation

Many of the urban areas in the Pacific face water stress as a result of increasing urbanisation, lack of 
proper town planning, increasing pollution and increasing competition from different end users. The 
combined population in the Pacific island region is just under 8 million. This is expected to double over 
the next 25 years, resulting in severe water stress. Water crisis is often associated with  governance cri-
sis, and one possible way out of governance crisis is through the application of an integrated approach 
such as IWRM (GWP, 2014).

5.2.4 Food Security

Food consumption in the Pacific is changing rapidly. In the past, Pacific people got fresh food from their 
gardens and from the sea. However, with the change in lifestyle and increasing preference for conve-
nience, many choose readily available processed and fast food. 
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This has been a major contributing factor in the increased incidence of non-communicable disease 
such as obesity, diabetes and high blood pressure in the region. 

Food security is primarily dependent on sustainable food systems and healthy food. The food system 
involves the following process: production, processing, distribution, marketing, pricing and consump-
tion. Food production is highly dependent on the availability of water. As the population increases, the 
demand for more food increases. Since most PICs are predominantly agriculture-based, water demand 
for the agriculture sector is expected to increase to accommodate improved farming and irrigation 
techniques. 

5.2.5 Energy Security

Water and energy security are inter-connected concepts. Water is used to develop, process and deliver 
energy while energy is used to secure, deliver, treat and distribute water. 

Often in the Pacific, we find that energy planners and water planners operate independently and do 
not communicate with each other. In most cases, this has resulted in inefficiencies in water and en-
ergy production and delivery systems. Energy planners and water planners need to fully understand 
that energy problems are also water problems. Understanding the inter-linkages between energy and 
water is crucial for the sustainable use of these important resources. Planners should understand the 
driving forces, relationships, and water and energy cycles for better management decision-making 
(GWP, 2014).

5.2.6 Public Health

Water security has serious implications for a country’s public health, e.g. poor access to safe water 
supply is a common cause of diahorrea in many PICs. The uncontrolled industrial runoff, frequent use 
of chemical fertilisers in the agriculture sector, upstream logging, and aggressive dumping of waste all 
contribute to polluting water sources. Some possible and effective interventions to solve the water 
quality problem are to apply the ‘ridge to reef’ principle and apply the frequent testing of water before 
people used it for food and drink. 

Other effective strategies may include the promotion of an integrated approach for water, sanitation 
and health at the national level and with national and local leadership; improving the coordination 
among partners at regional and national levels to meet integrated priorities; utilising fully the services 
provided by international bodies such as WHO, UNICEF etc; and ensuring investments in water and 
sanitation are secure and sustainable (World Water Forum, 2012).

5.2.7 Land disputes

In the islands, most water catchment areas are on traditional lands that are owned by communities.  
This has been a challenge to accessing water for use and distribution in some countries. Strategies have 
prioritised the need to consult and involve these communities in the management of water resources. 
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With potential impacts of climate change on the accessibility and availability of the resource, local 
communities and stakeholders are to be empowered, to understand and be able to participate in the 
planning and management of water resources for climate change adaptation. 

5.3 Enabling Environment

This section will focus on the development of an enabling environment as a recommended interven-
tion for water practitioners in their effort to improve water security. 

The objective of creating an enabling environment for water security is to ensure that the assets, 
rights, roles and responsibilities of stakeholders are clear so that future conflicts can be avoided. An 
enabling environment for water security is often described as comprising of legal frameworks, policies 
and plans, institutional arrangements, financing mechanisms, monitoring and evaluation mechanisms, 
and human capacities (GWP, 2013e). It is a prerequisite for achieving water security and can also act 
as a disaster risk reduction intervention.

5.3.1 Legal framework

Water legal frameworks play an essential role in the development, management and protection of wa-
ter resources from the global level down to the community level. There are three important functions 
of water legal frameworks. First, the identification and definition of legal rights and obligations associ-
ated with water usage, supply and management. The regulations are useful in setting proper standards 
to ensure the safe, reliable, environmentally sound and equitable provision of water services. Second, 
is the provision of tools for monitoring, evaluation and control. Third, the ability to be flexible (GWP, 
2013b). 

For example, environmental regulations aim to protect water resources from contamination due to 
wastewater discharge, storm water and pollution. Public health regulations aim to set, monitor and 
enforce drinking water standards, issue water safety guidelines, and promote public awareness of 
drinking water quality issues. The framework should view water as a finite and vulnerable resource, 
an economic good and a natural resource that should be protected. The framework should consider 
the following important issues: water rights and allocations, water services, water quality, protecting 
freshwater ecosystem resources, penalties and land use.  

Pacific island countries all have legal provisions for managing water resources captured in some form 
under different national legislations, many of which are in urgent need of updating and streamlining. 
Until recently, none of the PICs had a single comprehensive legislation which brought together the 
issues of water security, IWRM, and WASH. With the recent implementation of IWRM initiatives in the 
region, many countries have advanced their progress towards improving their national legal frame-
work. These include Vanuatu, Tuvalu, Samoa, PNG, Nauru and Fiji. PNG is the only country with water 
quality criteria defined explicitly in the legislation. 

A summary of legal instruments related to water security in the PICs can be found in Appendix 1.
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5.3.2 Policies and Plans

Policies and plans are important instruments for effectively managing water resources. Given the in-
ter-connectedness of water with energy, the food nexus, climate, and government, the impacts of 
water resources on other sectors should be evaluated and considered. 

Water policies and plans should be aligned with other national, regional and global development plans 
and policies. Given the inter-related and complex issues of water security, plans and policies should 
consider the following important issues (GWP, 2013d):

• Consider the economic, environmental and social value of water
• Promote the role of both public and private organisations
• Water and gender
• Sustainability of water security
• Protecting and conserving surface and groundwater
• Water-related disaster: flooding and drought and early warning systems
• Collecting right water data
• Mainstreaming water policies and plans into  national instruments
• Financing  policies and plans
• Public awareness on WASH

Some of the good lessons in developing national water resources policies include:

• Policies should be proactively designed and not designed as reaction to short term response to 
water crisis.

• Policies should clarify and set clear roles of government as regulator, provider and settle disputes.
• Policies should set water priorities and goals.
• Policies should allocate water in a way that provides value to those in need.
• Policies should take care of the link between land use and economic activities.
• Policies should engage key stakeholders in the design and development of policies and plans.
• Policies should promote the involvement of those at the low end of the pyramid participate in 

water allocation decisions.
• Policies should set a balance between trade-offs and gains amongst competitive users.

Some examples of good lessons on climate change adaptation policies include:

• Building the capacity of water institutions to be able to collect water information, create early 
warning systems, make predictions, plan and cope with changes in climate.

• Improving land and water management.
• Good policies should promote ‘no regret’ interventions.
• Framework of climate change adaptation.
• Adaptation based on science and best practices.
• Finding a balance between soft and hard interventions.
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• Balance between the 3Es (economic efficiency, social equity and environmental sustainability).
• Zoning, relocation and migration.
• Good policies should promote the 3Rs (Reduce, Re-use and Recycle).

A summary of water policy instruments in the PICs can be found in Appendix 2.

5.3.3 Institutional Arrangements

To achieve water security, we need to have appropriate institutional arrangements in place. It is im-
portant to have institutions that deal with policies, legislation, implementation and oversight. Good 
effective water governance needs a clear legal framework, comprehensive water policies, active regu-
lations, institutions and accountability. Open and transparent institutions with inclusive participation 
are sound principles of an effective water institution. Multi-institutional collaboration is essential in 
effectively addressing the challenges of water resource management. Regardless of the institutional 
structure and arrangements within PIC governments, it is necessary to engage with one another to 
create some form of integrated cross-sectoral approach. However, it is also necessary for the institu-
tions to be clear on their roles and responsibilities as regulator, implementer or executor.

While the individual role of water institutions may vary, it usually involves policy formulation, edu-
cation and public awareness, networking, regulation, control and enforcement, monitoring and sur-
veillance, allocation and supply, flood control and risk mitigation, water treatment and recycling, con-
servation and protection, control of pollution and water quality, and managing conflict. Institutions 
need to have frameworks that implement and deliver results. At the outset, these functions such as 
regulatory, policy and service delivery need to be separated as part of good governance. 

Water institutions must ensure they comply with good governance principles. They must be trans-
parent, coherent, inclusive and equitable. They should be accountable, efficient and responsive. They 
should promote participation in decision-making. National apex bodies are normally made up of steer-
ing committees, inter-agency bodies and donor partners. These bodies aim to provide structure for 
coordination. With IWRM, these bodies provide improvements to coordination and developing action 
plans (GWP, 2013a).

A summary of national water institutions in the PICs can be found in Appendix 3.

5.3.4 Good Governance in Water Resource Management 

Water governance is the set of systems that helps decision-makers manage and develop water re-
sources in society (Batchelor, 2007). These systems can be political, social, economic and administra-
tive. Water governance focuses more on the way in which decisions are made.

There are many positive reasons why effective water governance is badly needed. 

• Water governance is needed when the demand for water far outweighs supply. In most Pacific 
countries, rapid economic development and population growth puts pressure on scarce water. 
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• The most vulnerable groups of society, such as the poor, the women and girls, the elderly and the 
disabled often face difficulties in accessing water. Good water governance ensures that everybody 
has reliable, sustainable and equitable access to water.

• Water governance will eliminate corruption by putting in place the right transparent and account-
able system. 

• Many countries are reforming their water sectors and moving towards decentralisation of water 
services. Some countries are moving away from conventional water governance where top-down 
supply-driven strategies are ineffective and prefer integration and involvement of most stakehold-
ers in the allocation and management of water. 

• On the issue of water rights, it is more beneficial having well defined roles and responsibilities to 
avoid conflicts over power and control of water sources. The use of legislation to define these roles 
is paramount.

• Taking gender issues into account is more beneficial than keeping them out of water governance.

Water governance has been shifting away from traditional state-controlled models to more market-led 
ones. The recent trend is towards a paradigm of ‘distributed governance’ which embraces more open 
competition, accountable public administration and transparent processes aimed at stemming corrup-
tion (Batchelor, 2007).

Rogers & Hall (2003) propose some basic principles of effective water governance:

Approaches: 

• Open and Transparent

 o Water institutions should work in an open and transparent manner, using language  
  which is understandable to the general public; water policy decisions should be trans 
  parent, particularly regarding financial transactions. 

• Inclusive and communicative

 o Wide participation should be ensured throughout the water policy chain, from 
  conception to implementation and evaluation; governance institutions must 
  communicate among water stakeholders both horizontally at the same levels and 
  vertically between levels. 

• Coherent and integrative 

 o Water policies and actions must be coherent, with political leadership and a strong  
  responsibility taken by institutions at different levels; water institutions should 
  consider all potential water users and sectors and their linkages with, and impacts 
  on, the traditional water sector. 
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• Equitable and ethical 

 o Equity between and among various water interest groups, stakeholders and 
  consumers should be carefully monitored throughout the policy development and 
  implementation process; penalties for corrupt behaviour or sharp practices should 
  be applied equitably – water governance must be strongly based on the ethical 
  principles of the society in which it functions and on the rule of law. 

Performance and operation: 

• Accountable

 o The rules of the game, as well as legislative roles and executive processes, must 
  be clear; each water-related institution must explain and take responsibility for its 
  actions; penalties for violating the rules and arbitration-enforcing mechanisms 
  must exist to ensure that satisfactory solutions to water issues can be reached. 

• Efficient 

 o Concepts of political, social, and environmental efficiency related to water resources  
  must be balanced against simple economic efficiency; governmental systems should  
  not impede needed actions. 

• Responsive and sustainable 

 o Water demands, evaluation of future water impacts and past experiences should be  
  the basis for water policy; policies should be implemented, and decisions made, 
  at the most appropriate level; water policies should be incentive-based, to ensure  
  clear social or economic benefits

5.3.5 Effective Water Resource Management 

The IWRM model is being promoted as an effective framework and tool in developing adaption mech-
anisms to climate change for the water sector as well as in other sectors. The method accounts for 
climate change and variability impacts. Furthermore, it supports studies and research that build on 
existing assessments and methodologies. For instance, ‘water footprinting’ has been considered as an 
awareness-raising, educational and advocacy tool in building and enhancing understanding of water 
impacts and sound water management planning and practices . 

IWRM promotes an ecosystem approach whereby the preservation and restoration of ecosystems is 
considered a natural investment and an enhancement of natural infrastructures building resilience 
to climate change. It caters to water demand management and allocation, focusing on water storage 
capacity, investment in new technology, and research on water efficient strains of crop varieties, im-
provement of infrastructure for the efficient and productive use of water.
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The impact of climate change on water security has prompted PICs to categorise climate change as a 
development issue with earmarked resources for adaptation. Strengthening water management insti-
tutions to review and implement regulation, frameworks and infrastructure development that seek to 
build climate resilience is crucial. 

Furthermore, developing countries like the Pacific Island countries need to understand the role of 
international treaties and conventions particularly when refining and reviewing them to address na-
tional climate change plans. It is essential to build capacity and experience within the Pacific Islands 
to translate these international agreements to national and sector plans that are more relevant to the 
specific country’s situation.  

5.3.6 Management Instruments

There is a range of management instruments that will help water practitioners make informed deci-
sions in the water sector. These include water resource assessments, plans for IWRM, efficiency in wa-
ter use, social change instruments, conflict resolution, regulatory instruments, economic instruments, 
information exchange, and assessment instruments (GWP, 2013c).

5.3.7 Strategic Frameworks

There are many international, regional and national efforts that address climate change impacts at the 
policy level. These efforts have been directed through frameworks like the Millennium Development 
Goals (MDG) 2000-2015, the National Adaptation Programme of Action (NAPA), the Mauritius Strategy 
for the Further Implementation of the Programme of Action for the Sustainable Development of Small 
Island Developing States 2005-2015 and the Hyogo Framework for Action 2005-2015. The 2005 Hyogo 
Framework for Action and Disaster Risk Reduction formed the basis of a Regional Framework for Ac-
tion to support disaster management and disaster risk reduction in the Pacific. These frameworks are 
useful in developing risk reduction measures on water security.

Regional water resource management frameworks in the Pacific include:

• Pacific Islands Framework for Action on Climate Change (PIFACC) 2006-2015 
• Pacific Wastewater Policy and Wastewater Framework for Action (2001)
• Pacific Regional Action Plan on Sustainable Water Management (2002)
• Pacific Framework for Action on Drinking Water Quality and Health (2005) 
• SIDS Accelerated Modalities of Action (S.A.M.O.A.) Pathway (2014)

5.3.7.1 Pacific Regional Action Plan on Sustain¬able Water Management

The 2003 Pacific Regional Action Plan (RAP) on Sustainable Water Management, which was endorsed 
by PIC leaders, identified six water priorities:

i)    Water resource management
ii)    Island vulnerability
iii)   Awareness
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iv)    Technology
v)     Institutional arrangements
vi)    Finance

This framework promoted the application of integrated water resource management.

5.3.7.2 The Pacific Framework for Action on Drinking Water Quality and Health.

This 2005 framework called for actions to support drinking water quality. It recommended 21 policy 
actions which ranges from protecting water sources, setting drinking water standards, use of water 
safety plans, assessing risks, promoting research, preparing emergency plans, developing capacity, 
water quality testing, seeking political commitment, training, providing quality equipment, rain har-
vesting, partnership and exchange of information.

5.3.7.3 S.A.M.O.A. pathway

Specific references in the SIDS Accelerated Modalities of Action (S.A.M.O.A.) Pathway (UNDESA, 2014) 
on water and sanitation include:

 a) Recognition that SIDS face numerous challenges with respect to freshwater 
  resources, including pollution, the overexploitation of surface, ground and coastal 
  waters, saline intrusion, drought and water scarcity, soil erosion, challenges in water  
  and wastewater treatment and the lack of access to sanitation and hygiene. 
  Furthermore, changes in rainfall patterns related to climate change have varying 
  and potentially significant impacts on water supply in the region. 

 b) Commitment to supporting SIDS efforts in: 

   i. Developing institutional and human capacities for the effective, 
    inclusive and sustainable implementation of the integrated 
    management of water resources and related ecosystems, including  
    supporting women’s engagement in water management systems; 

   ii. Providing and operating appropriate facilities and infrastructure for  
    safe drinking water, sanitation, hygiene and waste management sys- 
    tems, including the exploration of desalination technology where  
    economically and environmentally feasible; 

   iii. Facilitating the expansion of wastewater treatment, recycling and 
    reuse in the context of the sustainable and efficient use of water 
    resources; and 

   iv. Improving water-use efficiency and work towards eliminating 
    over-extraction, especially of groundwater, and mitigating the 
    effects of saltwater intrusion. 
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5.3.7.4 Water Governance Frameworks in PICs

Water resource management which promotes water governance frameworks is considered an essen-
tial element of climate change adaptation. Countries in the Pacific are mainstreaming climate change 
policies into their national development plans, National Sustainable Development Strategies (NSDSs), 
NAPAs and National Water and Sanitation plans.  

Table 18, below, summarises the water governance frameworks in the PICs.

Table 13: Summary of water governance frameworks in PICs (Adapted from Falkland, 2011).

Keys- Ǎ= Enacted; Ɓ= Draft only; Ƈ= Absent

5.3.8 Monitoring and Evaluation

Monitoring and evaluation (M&E) is one effective tool to critically assess progress from baseline to-
wards goals. Without this, it would be difficult to assess whether the organisation is progressing to-
ward its goals. Key performance indicators and outputs are designed to measure the project’s prog-
ress. Ongoing M&E ensures that challenges and problems encountered during implementation can be 
identified and mitigated promptly. 

5.3.9 Building Human Capacity

Having the right people who are knowledgeable on water resource management is important when 
dealing with water security. Capacity building is needed in research, data collection and analysis, as 
well as in reporting and communication of information to an appropriate audience. 

Country Water Legislation Water & Sanitation 
Policy

National Water 
Committee

IWRM Plans

Cook Islands Ɓ Ɓ Ɓ Ƈ
FSM Ƈ Ƈ Ƈ Ƈ
Fiji Ɓ Ɓ Ǎ Ɓ
Kiribati Ɓ Ǎ Ǎ Ǎ
Nauru Ƈ Ǎ Ɓ Ƈ
Niue Ǎ Ɓ Ǎ Ǎ
Palau Ƈ Ƈ Ɓ Ƈ
PNG Ɓ Ɓ Ɓ Ƈ
RMI Ƈ Ɓ Ƈ Ɓ
Samoa Ɓ Ǎ Ǎ Ɓ
Solomon Islands Ɓ Ɓ Ɓ Ƈ
Tonga Ɓ Ƈ Ɓ Ƈ
Tuvalu Ǎ Ǎ Ǎ Ɓ
Vanuatu Ǎ Ǎ Ǎ Ɓ
Timor-Leste Ǎ Ǎ Ɓ Ɓ
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For example, information targeted at the community level should be presented in a user-friendly man-
ner rather than as lengthy reports, which would be more suitable for a technical audience. 

Platforms such as seminars, workshops, knowledge hubs and online forums are useful and effective 
forms of information sharing to a broader audience. This also serves as an opportunity for strengthen-
ing individual capacity to enhance ways of managing water resources.

5.4 Research and Data Management

Reliable and relevant strategies and policies are an outcome of reliable and up-to-date information. 
Unfortunately, PICs face chronic challenges in data availability and accessibility, both of which have 
contributed to significant limitations in climate change research at local, national, regional and inter-
national levels. 

Comprehensive and reliable data is invaluable in efforts to identify hot spots for countries and commu-
nities where resources can be prioritised. The National Adaptation Programmes of Action (NAPA) have 
compiled key issues across key sectors along with measures and financial needs for adapting to climate 
change. Water security is featured in the NAPA.

In response, efforts must be committed to: 

• Improve the collection of meteorological and hydrological data and information. 
• Improve capacity in meteorological and hydrological services in the areas of field observation and 

forecasting services.  
• Develop means of accessing data through websites and other information clearing mechanisms. 
• Develop formats that enhance understanding and participation of poor and vulnerable 
        communities.   
• Build the capacity to collect climatic and non-climatic information and be able to translate them 

for general use.

5.5 Equitable Financing

In the Pacific Island region, funding is an obstacle to governments and communities when meeting 
their obligation to mitigate climate change. Benefits from climate change adaptation action often are 
not immediate, and therefore long-term funding sources must be available for sustained adaptation 
efforts. At the local level, government must mainstream climate change into its water sector devel-
opment plans. The approach will not only establish government commitment in addressing climate 
change in the water sector management plan but will also provide guidance in the prioritisation, allo-
cation and mobilisation of resources for agreed activities. Given the vulnerability of water resources 
in the Pacific and the potential impact of climate change on this, it is essential for PIC governments to 
make the management of freshwater resources a priority.
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6 Conclusions and Recommendations

In the Pacific Islands, climate change is already affecting freshwater resources. Observations include 
saline intrusion into freshwater lenses, increased evapotranspiration, and changes in the incidence of 
drought and floods. Temperature increase, sea level rise and changes in precipitation patterns due to 
climate change will have large impacts on the livelihoods of people in the Pacific.

The range of geological settings in the Pacific island region dictates the type and quantity of freshwa-
ter resources in different PICs. However, anthropogenic factors also significantly influence the state 
of water resources in different PICs. The region’s overall unimpressive performance in achieving MDG 
targets related to water and sanitation illustrates this well.

The present state of water security in the region confirms pressures on its accessibility and availability 
due to growing demand from population growth, environmental degradation, poor resource manage-
ment and aging water infrastructures. The application of IWRM concepts has made some headway to-
wards mitigating water insecurity in the region. Continued efforts in this regard, particularly in relation 
to water governance and data availability, will make further positive impacts.  

Effective water resource management to ensure availability and accessibility to safe drinking water 
and basic sanitation is of paramount importance. Various international and regional agreements and 
frameworks are already in place to facilitate the promotion of water security and sanitation. However, 
the specific challenges faced by PICs mean more needs to be done to accelerate the efforts. This need 
is made urgent by the current risks and impacts associated with climate change. 

Various useful approaches, e.g. the water-energy-food nexus, risk-based approaches, overall water se-
curity index, can be applied to gauge various aspects of the Pacific’s water security. However, shortfalls 
in resources, skills and minimum data requirements mean that these methods have limitations when 
applied in the Pacific context.

A range of water-related interventions have been implemented in the region with the common goal of 
providing access to safe drinking water and basic sanitation. These initiatives aimed to address various 
specific objectives, such as the installation or expansion of central water supply system, water safety 
planning, water resources monitoring, rainwater harvesting, seasonal rainfall projections and public 
outreach and awareness.

Many positive impacts and success stories have resulted from the local implementation of these proj-
ects. Several constructive lessons and recommendations can be drawn from these experiences which 
will be useful for water practitioners and decision-makers in future initiatives targeted at improving 
water security from the community to the national level.
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Recommendations

• Many experiences from local project implementation have shown the benefits of utilising local 
resources e.g. labour, knowledge and resources. This practice capitalises on resources which are 
easily accessible by the project and highly relevant in the local context. It also saves time and ex-
penses during the implementation process.

• Capacity building at the community level to ensure long-term sustainability of the intervention. 
The reality of externally-funded interventions is that there are finite resources and support pro-
vided only for the duration of the project. Empowering local communities with training and the 
necessary skill set ensures that the communities themselves are able to sustain the project with 
local resources in the long term.

• Capacity building at the national level to reduce dependence on costly external consultants. Spe-
cific technical skills could be developed in-country through formal tertiary training. The combina-
tion of local knowledge and technical skills and qualifications will make significant impact in bridg-
ing the gap between scientific information and application at the local level. It will enable PICs 
to better adhere to the guidelines and meet the government’s obligations towards international 
treaties and agreements.

• Multi-stakeholder collaboration is invaluable in implementing water-related projects in the Pa-
cific. It has already been established that water is a cross-cutting issue and this is illustrated in 
the designation of different roles and responsibilities for different components of water resource 
management under various government agencies. In addition, national governments often do not 
have all of the required capacities and resources to effectively implement projects. By engaging 
various state, NGOs, community, youth, women and private sector stakeholders, it is possible to 
pool together knowledge and resources to enable a more effective project implementation. 

• There is no one-size-fits-all solution to water security in the Pacific. Different PICs and different 
communities within them need customised interventions which will work best in their respective 
situations. For example, implementing domestic rainwater tanks may work better in some commu-
nities than others, where communal storage may be more effective.

• Pacific-oriented assessment method is needed. Different assessment methods often produce dif-
ferent outcomes, even for the same country. This is inconsistent and confusing for decision-makers 
who wish to make well-informed decisions based on these methods. It is necessary to develop a 
method which can accommodate the limitations in skills and data in the Pacific.

• Sub-national indices should be developed to overcome the oversight of discrepancies in rural and 
urban water security within PICs, which are often masked when national indices are used. For 
example, if interventions are concentrated in the urban areas of one country and there is limited 
data from rural areas, the aggregated national average will only be a reflection of these inter-
ventions. It would then appear that the whole country has made positive progress towards the 
specific indicator when in reality, little is known about the state of water security in the rural areas.
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• There should be enhanced data collection and management to address the ongoing concern as-
sociated with hydro-meteorological and socio-economic data gaps. Data is essential to sound sci-
entific research and the shortfalls in this fundamental requirement translates to major limitations 
in accurately assessing the different aspects of water security and the development of actions 
required to alleviate them. 

• More public education and awareness is still needed to change people’s attitudes and perceptions 
towards the newly-introduced concepts of water and sanitation, including the use of water-saving 
sanitation designs such as EcoSan and compost toilets; the practice of water conservation tech-
niques, such as not leaving taps running unnecessarily, the practice of water safety techniques 
such as boiling drinking water, instilling higher appreciation of data in data collectors so that they 
are more diligent in accurately capturing information for analyses and long-term planning; and 
creating a greater sense of environmental awareness to prevent environmental degradation, par-
ticularly near water sources. 

• Water and sanitation practitioners should capitalise on the widely-available seasonal rainfall out-
look products from regional climate research organisations in their decision-making. These rainfall 
forecasts provide useful foresight into the likelihood of possible prolonged dry periods and water 
shortages, which will help in better water resources management and disaster preparedness.
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APPENDICES

Appendix 1: Sustainable Development Goals for water and sanitation

Goal 6: Ensure availability and sustainable management of water and sanitation for all

Targets:

6.1: By 2030, achieve universal and equitable access to safe and affordable drinking water for all

6.2: By 2030, achieve access to adequate and equitable sanitation and hygiene for all and end open 
defecation, paying special attention to the needs of women and girls and those in vulnerable situations 

6.3: By 2030, improve water quality by reducing pollution, eliminating dumping and minimising re-
lease of hazardous chemicals and materials, halving the proportion of untreated wastewater and sub-
stantially increasing recycling and safe reuse globally 

6.4: By 2030, substantially increase water-use efficiency across all sectors and ensure sustainable with-
drawals and supply of freshwater to address water scarcity and substantially reduce the number of 
people suffering from water scarcity 

6.5: By 2030, implement integrated water resources management at all levels, including through trans-
boundary cooperation as appropriate 

6.6: By 2020, protect and restore water-related ecosystems, including mountains, forests, wetlands, 
rivers, aquifers and lakes 

6.a: By 2030, expand  international cooperation and capacity-building support to developing countries 
in water- and sanitation-related activities and programmes, including water harvesting, desalination, 
water efficiency, wastewater treatment, recycling and reuse technologies 

6.b: Support and strengthen the participation of local communities in improving water and sanitation 
management 

(Source: https://sustainabledevelopment.un.org/sdg6 ) 

Some suggested Indicators:

Target 6.1:

• Percentage of population using safely managed water services, by urban/rural (modified MDG 
Indicator)

• Percentage of wastewater flows treated to national standards
• Proportion of total water resources used (MDG Indicator)
• Percentage of beneficiaries using hospitals, health centers and clinics providing basic drinking wa-

ter, adequate sanitation, and adequate hygien services
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• Percentage of beneficiaries using hospitals, health centers and clinics providing basic drinking wa-
ter, adequate sanitation, and adequate hygiene

Target 6.2:

• Percentage of population using safely managed sanitation services, by urban/rural (modified MDG 
Indicator)

• Percentage of population practicing open defecation
• Percentage of population with basic hand washing facilities with soap and water at home
• Proportion of the population connected to collective sewers or with on-site storage of all domestic 

wastewaters
• Percentage of pupils enrolled in primary schools and secondary schools providing basic drinking 

water, adequate sanitation, and adequate hygiene services. 
• Percentage of beneficiaries using hospitals, health centers and clinics providing basic drinking wa-

ter, adequate sanitation, and adequate hygiene

Target 6.3:

• Percentage of wastewater flows treated to national standards
• [Indicator on water resource management] – to be developed

Target 6.4:

• [Crop water productivity (tons of harvested product per unit irrigation water)] –to be developed
• Proportion of total water resources used (MDG Indicator)
• Proportion of the flows of treated municipal wastewater that are directly and safely reused

Target 6.5:

• [Indicator on water resource management] – to be developed
• Proportion of total water resources used (MDG Indicator)
• [Reporting of international river shed authorities on transboundary river-shed management] –to 

be developed

Target 6.6:

• [Indicator on water resource management] – to be developed
• Proportion of total water resources used (MDG Indicator)
• Percentage of wastewater flows treated to national standards [and reused] – to be developed
• Share of coastal and marine areas that are protected
• Area of forest under sustainable forest management as a percent of forest area
• Area of mangrove deforestation (hectares and as % of total mangrove area)
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Target 6a:

• [Indicator on international cooperation and capacity building in water and sanitation-related ac-
tivities] – to be developed

Target 6b:

• [Indicator on participation of local communities for improving water and sanitation management] 
– to be developed

Source:
https://sustainabledevelopment.un.org/content/documents/2013150612-FINAL-SDSN-Indicator-Re-
port1.pdf 
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Appendix 2: Asian Development Bank National Water Security Index

Table A: Key Dimension 1--Household Water Security Index (ADB, 2013)

Age-standardized disability-adjusted life years (DALY) is a measure of the diarrheal incidence per 100,000 
people. Appendix 2continued: Asian Development Bank National Water Security Index

Country   Piped Piped Sanitation Sanitation DALY DALY Indicator Index
    Water Water Access  Index   Index    
    Access Index
            
Cook Islands  100% 5 100%  5  192 4 14  5

Fiji   82% 4 83%  4  169 4 12  3

Kiribati   36% 1 42%  1  769 1 3  1

Marshall Islands  1% 1 75%  3  751 2 6  2

Federated States of  94% 5 30%  1  253 3 9  3
Micronesia 

Nauru   30% 1 65%  2  435 3 6  2

Niue   20% 1 100%  5  67 5 11  3

Palau   43% 1 100%  5  206 3 9  3

Papua New Guinea 10% 1 45%  1  1,128 1 3  1

Samoa   81% 4 98%  5  227 3 12  3

Solomon Islands  14% 1 37%  1  408 3 5  2

Timor-Leste  21% 1 47%  1  556 2 4  2

Tonga   80% 4 96%  5  297 3 12  3

Tuvalu   97% 5 85%  4  583 2 11  3

Vanuatu   26% 1 57%  1  236 3 5  2
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Table B: Key Dimension 2--Economic Water Security Index (ADB, 2013)

Table C: Key Dimension 4--Environmental Water Security Index (ADB, 2013)

Country Agriculture Industry Energy Indicator Index
Cook Islands  -  - 5.56  - 2
Fiji 5.56 4.89 7.11 17.56 3
Kiribati  -  - 3.56  - 1
Marshall Islands  -  - 1.33  - 1
Federated 
States of 
Micronesia

 -  - 5.56  - 2

Nauru  -  - 1.33  - 1
Niue  -  - 4.00  - 1
Palau  -  - 1.33  - 2
Papua New 
Guinea

5.56 5.56 9.78 20.89 4

Samoa  -  - 6.22  - 2
Solomon Islands  - 8.89 5.78 14.67 3
Timor-Leste  -  - 4.00  - 3
Tonga  -  - 1.33  - 1
Tuvalu  -  - 1.33  - 1
Vanuatu  -  - 6.67  - 1

Country Indicator Index
Cook Islands  - 3
Fiji  - 2
Kiribati  - 1
Marshall Islands  - 4
Federated 
States of 
Micronesia

 - 3

Nauru  - 2
Niue  - 4
Palau  - 3
Papua New 
Guinea

0.64 4

Samoa  - 2
Solomon Islands 0.92 5
Timor-Leste 0.37 3
Tonga  - 2
Tuvalu  - 2
Vanuatu 0.9 5
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Appendix 3: Asian Development Bank National Water Security Index

Table A: Key Dimension 1--Household Water Security Index (ADB, 2013)

Country  Hazard Exposure Vulnerability  Hard Soft Indicator Risk
         Capacity Capacity    

Cook Islands  -  -   -    -   -  -  -

Fiji  8.80 4.92  5.92   8.74  9.55 18.89 0.47

Kiribati  6.66 8.92  11.81   2.96  5.81 37.57 0.93

Marshall Islands  -  -   -    -   -  -  -

Federated States  -  -   -    -   -  -  -
of Micronesia 

Nauru   -  -   -    -   -  -  -

Niue   -  -   -    -   -  -  -

Palau   -  -   -    -   -  -  -

Papua New  5.47 6.91  10.47   5.71  4.51 24.2 0.60
Guinea 

Samoa  7.13 4.65  5.59   4.24  8.44 17.07 0.42

Timor-Leste  -  -   -    -   -  -  -

Tonga  6.68 5.26  6.36   4.97  7.77 18.33 0.45

Tuvalu   -  -   -    -   -  -  -

Vanuatu  8.06 8.02  10.92   2.69  6.49 40.38 1.00



119   WAT E R  S E C U R I T Y             WAT E R  S E C U R I T Y     

Appendix 4: Asian Development Bank National Water Security Index 

Table E: National Water Security Index (NWSI) for PICs (ADB, 2013)

Description of NWSI stages: 1=Hazardous, 2=Engaged, 3=Capable, 4=Effective, 5=Model

KD = key dimension. Note: KD1=Household Water Security. KD2=Economic Water Security. KD3=urban Water 
Security. KD4=Environmental Water Security; KD5=resilience. 

Country KD1 KD2 KD3 KD4 KD5 Total NWSI Index
Cook Islands 5 2 2 3 1 13 2.6 2
Fiji 3 3 1 2 2 11 2.2 2
Kiribati 1 1 1 1 1 6 1.2 1
Marshall Islands 2 1 2 4 1 10 2.0 2
FSM 3 2 3 3 2 13 2.6 2
Nauru 2 1 1 2 2 8 1.6 1
Niue 3 1 3 4 1 12 2.4 2
Palau 3 2 2 3 2 12 2.4 2
PNG 1 4 2 4 2 13 2.6 2
Samoa 3 2 2 2 2 11 2.2 2
Solomon Islands 2 3 2 5 1 13 2.6 2
Timor-Leste 2 3 2 3 1 11 2.2 2
Tonga 3 1 2 2 2 10 2.0 2
Tuvalu 3 1 1 2 1 8 1.6 1
Vanuatu 2 1 2 5 1 11 2.2 2
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Appendix 5: Legal instruments for water security in PICs

Pacific Country Key legislation
(PacLII, 2016)

Key functions 
related to WRM

Responsible 
Agency

Type of 
regulation

Cook Islands Ministry of Supportive 
Services Act 1973-74

Land Use Act 1979

Marine Resources Act 
1989

Prevention of Marine 
Pollution Act 1998

Environment Act 2003

Public Health (Sew-
age) Regulations 2007

Conservation Act 
1986-87

Cook Islands Act 1915

Peace, order and 
Good Government 
ordinance 1918

National Water Au-
thority Bill

Water Supply 
ordinance 1958

Ministry of Work is 
mandated to supply 
reticulated water
Land use zoning

Set up local com-
mittees to manage 
fisheries

Prevention of Ma-
rine spillages

Prevent, control and 
correct pollution of 
air, water and land.
Setting health 
inspectors role and 
septic standards 
identified

Protect, conserve, 
manage and control 
water catchment
Water resources 
may be taken by 
Government for 
public purposes

Island councils 
will protect water 
sources

Establish national 
water authority with 
wide range of tasks 
and powers.

Creates penalties for 
law breakers

Ministry of 
Works

Fisheries Dept

Environment 
Dept

Public Health 
Dept

Environment 
Dept

Local Govern-
ment

Water Author-
ity

Supply and setting 
standards

Environment 
protection

Setting standards

Environmental 
protection

Public health  and 
environment

Authority  setting

Authority setting

Authority setting

Setting rules



121   WAT E R  S E C U R I T Y             WAT E R  S E C U R I T Y     

Pacific Country Key legislation
(PacLII, 2016)

Key functions 
related to WRM

Responsible 
Agency

Type of 
regulation

Federated States of 
Micronesia (FSM)

Marine Resources Act 
2002

Resource 
Conservation-Title 23
Environmental 
Protection Board-Title 
25

Environmental 
Protection and 
Preservation-Title 22
Land and 
Environment- Title 11
Environmental 
Protection Division 4

Powers of the Board 
to protect and pre-
vent pollution of wa-
ter and safe drinking 
water; make water 
regulations;

Management 
authority; permits 
for fishing; access 
agreements; 
conservation & 
sustainable use of 
fishery resources; 
enforcement and 
penalties.

Powers of the Board

Protecting the 
Environment

Fiji Water Supply Act 
(Revised 1985)

Irrigation Act (Rev. 
1985)

Mining Act (Regula-
tion of 1979)

Rivers and Stream Act 
(Rev. 1985)

Environment and 
Management Act 
2005

Fiji Water Authority 
Act
Fisheries Act (Regula-
tion of 1991)

Land Conservation 
and Improvement Act
Public Health Act

Deal with supply of 
urban water. Define 
catchment areas; 
define powers of 
commissioner; 
install meters and 
water charge; pen-
alties for pollution, 
wasting water.
Deals with irrigation 
issues; meaning of 
irrigation; defining 
boundaries and 
management areas; 
setting standards; 
powers of Commis-
sioner; penalties 
and appeals.
Use of water by 
mining enterprises; 
polluting water.
Taking of water from 
rivers and stream

Protect water 
quality for 
freshwater and 
marine and 
environment
Supply of water to 
all Towns

Water 
Authority of Fiji

Ministry of 
Agriculture

Department of 
Environment

Water Authori-
ty of Fiji 

Department of 
Environment

Water Authori-
ty of Fiji
Ministry of 
Agriculture and 
Fisheries

Authority setting

Land, water and 
River Management
(LWRM)

Environment safety

Authority setting

Authority setting

Authority setting

Environment pro-
tection
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Pacific Country Key legislation
(PacLII, 2016)

Key functions 
related to WRM

Responsible 
Agency

Type of 
regulation

Fiji Sewerage Act and 
subsidiary legislations

Control  activities on 
the reefs and rivers 
and lakes

Prohibit the use 
of poison in lakes, 
pond, rivers and 
stream. Fishing in 
freshwater.
Houses to be sup-
plied with water; 
Well and tank to 
be kept clean and 
penalties. 
Power to erect sew-
erage facilities up to 
standards

Department of 
Environment

Ministry of 
Health / Water 
Authority of Fiji 

Water Authori-
ty of Fiji

Authority setting

Authority setting

Authority setting

Kiribati Public Utilities 1977

Environment Act 1999 
and Environment 
(Amendment) Act 
2007
Fisheries Ordinance

Public Health Or-
dinance 1977 and 
regulation 1974

Powers of the Public 
Utilities Board; 
water supply area 
defined; tariffs; 
offences; disposal of 
sewage. 
Protection, conser-
vation and improve-
ment to the Kiribati 
environment.
Prohibit fishing with 
explosives, poison, 
other harmful sub-
stances

Protect and advance 
public health;

Ministry of 
Public Utilities

Ministry of 
Environment

Ministry of 
Fisheries

Ministry of 
Health

Powers of the 
Board; water supply 
area defined; rights 
of the Board to sup-
ply water
Protect and con-
serve water sources

Fisheries rules

Protect public health

Republic of the 
Marshall Islands 
(RMI)

Coast Conservation 
Act 1988
Littering Act 1982

National Environmen-
tal Protection Act 
1984

Planning and Zoning 
Act
Public Lands and 
Resources Act

Objectives, policies 
and powers of the 
authority; drinking 
water regulation; 
environmental man-
agement; natural 
resources; penalties. 
Enforcements.

Coastal & Land 
Management 
Department

Coastal zone man-
agement; protecting 
waste entering 
coast; permits & 
EIA.

Powers & policies of 
NEP; drinking water 
rules; protection & 
conservation rules
Planning zone; 
building permits; 
building code
Public land defined; 
rights of landowners 
up to high water lev-
el mark; exchange 
of land
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Pacific Country Key legislation
(PacLII, 2016)

Key functions 
related to WRM

Responsible 
Agency

Type of 
regulation

Nauru Nauru Utilities Corpo-
ration Act 2011

Fisheries Act 1997
Lands Act 1976

Marine Resources Act 
1978

Powers and func-
tions of the Corpo-
ration for water; 
finance, reporting 
and management; 
safety standards and 
penalties.

Nauru Public 
Utilities corpo-
ration

Fishery Dept.

Land Dept.

Fishery Dept.

Authority over 
water; management 
and control; man-
agement; agree-
ment.

Monitoring & en-
forcement
Land leases and 
transfer; removal of 
trees and vegetation
Fishery zone; licens-
ing; offenders

Niue Building Code Act 
1992

Environment Act 2003

Mining Act 1977

Public Health Act 
1965

Water Resources Act 
1996

Building code and 
standards and 
supply of water, 
drainage, plumbing 
roofing gutters. 
Inspection, permits 
and offences.
Powers of Director 
and Environment 
Officers; protection 
of water lens, 

Land acquisition for 
water races, drains 
and dams. Boring 
and raising water.
Sanitation require-
ments and clean 
buildings
Powers of the 
Water manager to 
make laws, charge 
fees, groundwater 
investigation, bore 
construction and 
use, supply of water, 
powers of Health 
Officers. Conserva-
tion orders.

Setting standards; 
monitoring;

Protection of Envi-
ronment

Land control

Setting public health 
standards
Authority over 
water; supply and 
conservation rules

Palau Environment Protec-
tion-Title 24
Public health, safety 
and welfare-Title 34

Restore water 
quality

Health and safety in 
terms of sewerage, 
water courses, pool

Protection of Envi-
ronment

Protection of Public 
Health
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Pacific Country Key legislation
(PacLII, 2016)

Key functions 
related to WRM

Responsible 
Agency

Type of 
regulation

Papua New Guinea Water Resources Act 
1982

Water Resources Reg-
ulation 1982
Environment (Water 
quality criteria) regu-
lation 2002

National Water and 
Sewerage Act 1986

Protection of natural 
resource, and manage-
ment of national water 
resources. Rights of 
the state, acquisition 
of land, powers and 
function of the Board. 
Rights to water.
Permits and fees, Fees 
for use of water, setting 
water quality standards
Water quality criteria

Authority over 
water; protection 
and management of 
water; right to use 
water

Authority over water
Setting standards

Quality water ; 
wastewater

Samoa Water Resource man-
agement Act 2008

Samoa Water Authori-
ty Act 2003

Water managed on 
sustainable basis, pre-
cautionary principle, 
rights of the state, state 
utilities, independent 
water schemes, powers 
of the Ministry respon-
sible for WRM, license 
and permits, environ-
mental and health 
standards, Samoa 
water resource board, 
power and functions,  
WRM plan, watershed 
management, monitor-
ing and enforcement.
Samoa water authori-
ty, board, powers and 
functions, finance and 
reporting, supply of wa-
ter and other activities, 
rates and fees.

Authority over 
water; rights of the 
state; managing 
water; setting stan-
dards

Authority over 
water; management 
& monitoring & 
enforcement

Solomon Islands SI Water Authority Act 
1996

River waters Act 1996

Delimitation of Ma-
rine Waters Act 1978

Authority established, 
Board and powers 
and functions, pollu-
tion, catchment area, 
construction works, 
service fees, finance 
and offences.
Inspectors powers and 
appointments, prohibit 
election in river chan-
nel, offences, diverging 
water, 
Internal, archipelagic, 
territorial, and EEZ 
waters.

Authority over water

Monitoring

Defining marine 
water zones



125   WAT E R  S E C U R I T Y             WAT E R  S E C U R I T Y     

Pacific Country Key legislation
(PacLII, 2016)

Key functions 
related to WRM

Responsible Agen-
cy

Type of 
regulation

Timor-Leste Parliamentary Law 
2002/7- Maritime 
Boundaries of the 
Territory of The Dem-
ocratic Republic of 
Timor-Leste
Ministerial Order 
2004/1- Schedule of 
Fees and Charges

Decree Law 2004/4- 
Water Supply for 
Public Consumption

Decree Law 6/2004 & 
2005/4- General Legal 
Basis for the Regime 
of Management and 
Planning for Fisheries 
and Aquaculture

Decree Law 2009/5- 
Licensing Regulations,
Sale and Quality of 
Drinking Water

Decree Law-2011-
5- Environmental 
Licensing

Decree Law 2012/26- 
Environmental Basic 
Law

Defines the extent 
and limit of territorial 
waters, exclusive eco-
nomic zone, contiguous 
zone and continental 
shelf.
Schedule of fees and 
charges in relation to 
water supply for public 
consumption as well 
as damage to water 
and sanitation service 
infrastructure.
Creates and establish-
es the conditions for 
water distribution for 
domestic use.

Establishes principles 
and ground rules for 
fishing and aquaculture 
activities.

Establishes procedures 
for the licensing of 
bottled drinking water 
(collection, treatment, 
production) intended 
to protect health.

Creates the environ-
mental licensing system 
for projects likely to 
produce environmen-
tal and social impacts 
on the environment 
including water bodies.
Sets out the framework 
for environmental poli-
cy and the guiding prin-
ciples for the conserva-
tion and protection of 
the environment and 
for the preservation 
and sustainable use of 
natural resources.

State of Timor-Leste
United Nations Secre-
tary-General

Ministry of Transport, 
Communications and 
Public Works.
Ministry of Planning 
and Finance

State of Timor-Leste
Ministry of Transport, 
Communications and 
Public Works.
Water and Sanitation 
Service.
District Administra-
tions
Community water 
management groups

Minister of Agricul-
ture, Forestry and 
Fisheries. 
Minister for Foreign 
Affairs and Co-oper-
ation.
National Directorate 
of Fisheries and Aqua-
culture

Ministry of Health 
and Health Surveil-
lance
Authorities.
Ministry of Tour-
ism, Commerce and 
Industry
Food and Economic 
Inspection Service.
Ministry of Infrastruc-
ture

Ministry of the Econo-
my and Development.
Higher Environmental 
Authority

Environmental Inspec-
tion Service.
Environmental Assess-
ment Committee.

State of Timor-Leste
Ministry responsible 
for the Environment

Demarcating 
territorial 
boundaries

Setting legal 
restrictions 
on water 
usage

Setting legal 
restrictions 
on water 
usage

Setting 
ground rules 
and restric-
tions

 Setting stan-
dards and 
legal restric-
tions on bot-
tled drinking 
water quality

Setting 
standards for 
environmen-
tal impact 
assessments

Setting rights, 
duties and 
environmen-
tal standards
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Pacific Country Key legislation
(PacLII, 2016)

Key functions 
related to WRM

Responsible 
Agency

Type of 
regulation

Tonga Water Resources Bill 
2012
Water Resources Act 
2012

Public Health Act 
2008

Environmental Act 
2010

Management Pro-
tection and con-
servation of water 
resources in the 
Kingdom.

Ministry of Health 
works closely with 
town water com-
mittees. Provide 
Safe drinking water. 
Advice. Closure of 
unsafe water sup-
plies etc..

Protect the environ-
ment from pollu-
tions which includes 
water pollution

Ministry of 
Land

Tonga Water 
Board (Public 
enterprise)

Town Water 
Committees

Ministry of 
Environment
(MEIDEC)

Management and 
ownership (Crown) 
of water resources
Manage the Supply 
and distribution of 
tap water in urban 
areas.

Manage the supply 
and distribution of 
tap water in rural 
areas.

Environmental Pro-
tection

Tuvalu Water Supply Act 
2008

Water Supply Act –
Water Supply (Deliv-
ery of bulk supplies) 
regulations 2008
Public Health Act 
2008

Public Health Act-Pub-
lic Health regulation 
2008

Falekaupule Act 2008

Environment Protec-
tion Act 2008

Minister’s power 
and functions, water 
reserves, offenc-
es, compensation, 
water meters, and 
fees.
Delivery charges and 
methods used.

Protect and ad-
vance public health, 
sanitation and water 
supply, prevent 
pollution
Stagnant water, 
clean tanks, clean 
guttering, sanitation, 
clean wells

Water supply, san-
itation and public 
health.

Supply of water, pro-
tect public health

Maintenance of 
water quality. Pro-
tection and conser-
vation of freshwater 
resources

Ministry of Pub-
lic Utilities
Public Works 
Department

Ministry of 
Health

Ministry of 
Home Affairs

Ministry of 
Environment

Setting water supply 
rules

Setting public health 
standards

Setting rules

Setting rules



127   WAT E R  S E C U R I T Y             WAT E R  S E C U R I T Y     

Pacific Country Key legislation
(PacLII, 2016)

Key functions 
related to WRM

Responsible 
Agency

Type of 
regulation

Vanuatu Water Resources 
Management Act 
2002

Environmental and 
Conservation Act 2002

Rights to use water; 
authority over 
water; management 
of water resources; 
conservation and 
protection of water 
zone
Protection of 
Environment and 
conservation of 
resources

Appendix 6: Water Policy instruments in PICs

Country Policies and Plans
Objectives and Outputs

Responsible Agency Links with national 
instruments

Cook Islands Cook Islands National Water Policy/Draft 
2015
Vision
To protect, enhance and improve the 
resilience, quality and sustainability of 
the Cook Islands water resources to 
ensure the health of the people and the 
environment.

Purpose
The purpose of this policy document is 
to establish objectives and articulate de-
sired outcomes that will guide planning 
and implement actions across the Cook 
Islands to ensure that:

All national water resources are protect-
ed from contamination sources and are 
managed in an integrated, equitable and 
sustainable way;
The entire population has access to safe 
drinking-water;
All public health risks associated with 
unsafe drinking-water water are iden-
tified and managed commensurate 
with local circumstances and in a timely 
manner;
All sanitation requirements to ensure 
the above are implemented.

Lead Agency: Te 
Marae Ora (Ministry 
of Health)

Linked to Ministry of 
Health Public Health 
legislation
Ministry of Works Act, 
provision of water
National Sustainable 
Development Plan 3

FSM Comprehensive national water & 
Sanitation policy is being developed

National Water 
& Sanitation Task 
Force

Linked with National 
priorities.
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Country Policies and Plans
Objectives and Outputs

Responsible Agency Links with national 
instruments

Fiji This policy has been developed in recog-
nition of the increasing threats and com-
peting demands for the water resources 
of the Fiji Islands. Fiji has participated in 
international and regional discussions 
about water resources and recognises 
that water management is important 
for the social wellbeing of its people, its 
economic development and the continu-
ing quality of the environment. 
This policy covers all freshwater re-
sources of Fiji, both surface water and 
groundwater, and acknowledges that 
freshwater can affect the quality of 
coastal and marine waters. 
The policy states goals and principles to 
guide water management in Fiji, and it 
identifies the most important elements 
of water reform to be considered in the 
next two years.

Water Authority 
of Fiji and Mineral 
Resources Depart-
ment – Ministry of 
Land, Department of 
Environment

Linked to Ministry of 
Health - Public Health 
Act and Drinking water 
standards legislation. 
Town Planning act, En-
vironmental Manage-
ment Act

Kiribati National Water Resources Policy (NWRP)
Goal: Provide safe, socially equitable, 
financially, technically &environmentally 
sustainable water supplies to enhance 
the welfare &livelihood  of I-Kiribati;
Protect &conserve freshwater sources 
for public water supplies;
Deliver freshwater efficiently & effec-
tively
National Sanitation Policy

Ministry of Public 
Works & Utilities

National Water & 
Sanitation Coordina-
tion Committee

National Development 
Strategy

Kiribati Development 
Plan

RMI National Water & Sanitation Policy 
endorsed in 2014

National instruments

Nauru National Water, Sanitation and Hygiene 
Policy:
Vision: “Reliable, safe, affordable, secure 
and sustainable water supplies to meet 
socio-economic development needs 
and appropriate sanitation systems 
for healthy communities and environ-
ments.”
Goals: Provide a reliable, safe, afford-
able, secure and sustainable water 
supply to meet socio-economic develop-
ment needs;
Effective management of waste and pol-
lution that minimizes negative impacts 
on public health and environment;
Sustainable use and management of the 
environment and natural resources for 
present and future generations.

Ministry of 
Commerce Industry 
and Environment

Link with Nauru 
National Sustainable 
Development Strategy
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Country Policies and Plans
Objectives and Outputs

Responsible Agency Links with national 
instruments

Niue Objective 1; Complete the establishment 
of a framework for the management of 
water resources.
Objective 2: Prevent contamination of 
the Niue groundwater lens.
Objective 3: Maintain water quality test-
ing programmes 
Outputs; 

To provide quality potable water supply 
to all residents.

For a Safe & Sustainable Freshwater 
Environment for Niue

To streamline policies through the 
participation and partnership between 
the Government, the private sector, the 
community based and non-government 
organisation in order to foster co-re-
sponsibility in water management and 
development decisions.

Development of a ground water/hydrol-
ogy model for Niue

Investigation of alternative water supply 
sources, such as rainwater harvesting 
and

desalinisation of seawater, as a safe al-
ternative to groundwater in preparation 
for times of drought, power failure and 
possibly the potential contamination of 
the water lens

Prevent the contamination of source 
waters; 

Treat water to reduce or remove con-
taminants; and 

Prevent re-contamination during stor-
age, distribution and handling of treated 
water

Department of 
Utilities;
Water Division

Niue National Strategic 
Plan 2003 - 2009
National Action Plan
Drought Policy
Niue National Biodi-
versity Strategy and 
Action Plan 2015
Drinking Water Safety 
Plan

Palau National Water Policy endorsed in 2011 Ministry of Natural 
Resources, Environ-
ment & Tourism
Palau Public Utilities 
Corporation.

Linked with Palau’s 
Medium-Term De-
velopment Strategy 
2009-2014
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Country Policies and Plans
Objectives and Outputs

Responsible Agency Links with national 
instruments

PNG Water, Sanitation & Hygiene [WASH] 
policy 2015
Aim to substantially improve access to 
water and sanitation services and to 
change hygiene behaviours, particularly 
to the currently underserved rural and 
peri-urban settlement areas.
Goals:
Reduction in morbidity and mortality 
caused by water-related disease;
Improved livelihood opportunities and 
economic growth through improved 
health and reduced economic and finan-
cial losses;
Increased equity of services between 
rural, peri-urban and urban areas, and to 
disadvantaged groups. 

Department of 
National Planning & 
Monitoring.

Linked to the consti-
tution and National 
Strategy for Responsi-
ble Sustainable Devel-
opment

Samoa Water for Life Sector Plan 2012-2016
Samoa water & sanitation policy:
Aim to provide reliable, clean, afford-
able water and basic sanitation for all 
Samoans.

Ministry of Finance Linked to Strategy 
for Development of 
Samoa 2012-2016

Solomon Islands Draft Rural water supply and sanitation 
policy

Ministry of Health 
and Medical Ser-
vices responsible for 
watsan activities
Water Resources 
Division of Ministry 
of Mines and Energy 
is responsible for 
overall management 
and regulation of 
water resources.

Timor-Leste National Water Supply policy is under 
development.
National Basic Sanitation Policy en-
dorsed in 2012

Ministry of Public 
Works

Linked with Strategic 
Development Plan 
2011-2030.

Tonga The Kingdom of Tonga – National Water 
Policy (Sep 2011)

Goal: The proper management of Ton-
ga’s water resources to sustain access 
and supply of sufficient and good quality 
of water for the people of Tonga hence 
maximising preparedness and response 
to climate change impacts and disaster 
risks.

Ministry of Lands, 
survey, & Natural 
Resources, 
Ministry of Health, 
Ministry of Environ-
ment, 

Tonga Water Board
(They form the 
National Water Re-
source Committee)
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Country Policies and Plans
Objectives and Outputs

Responsible Agency Links with national 
instruments

Tuvalu Tuvalu Sustainable and Integrated Water 
and Sanitation Policy

Vision- save water to sustain life.
Mission: By the year 2021, Tuvalu will 
have a safe, reliable, affordable and 
sustainable water supply; with proper 
and improved eco-sanitation to fulfil 
island communities’ basic needs as well 
as meeting the sustainable development 
needs of the country. 

Goals: 
To provide a safe, reliable, affordable 
and sustainable water supply; 
To manage and conserve scarce water 
supplies;  

To establish and maintain effective early 
warning and response systems; 
To enable effective, equitable and 
integrated governance of  water and 
sanitation; 

To increase community awareness and 
participation in the management of 
water and sanitation; 

To improve access to reliable, affordable 
and environmental  sustainable technol-
ogies; and 

To improve the affordability of water 
and sanitation services and increase 
access to sustainable sources of finance. 

Ministry of Public 
Utilities

Linked with Te Kakeega 
II [National Strategy for 
Sustainable Develop-
ment]

Vanuatu National Water Strategy 2008 to 2018

Environmental conservation policy

Environmental Health Policy

Depart. of Geology, 
Mines and Water 
Resources
Depart of Geology, 
Mines and Water 
resources
Department of 
Health

The documents listed 
are national instru-
ments
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Appendix 7: National Water Institutions in PICs

Country Department Responsibilities

Cook Islands  Water Works Division
Infrastructure Cook Islands 
Ministry (ICI)

Public Health Division of 
the Ministry of Health

Ministry of Marine Re-
sources

Pa Enua Island Govern-
ments

Ministry of Finance and 
Economic Management 
(MFEM)
National Environment 
Service

Meteorological Office

Catchment Protection 
Committee (NGO) (Taku-
vaine)
Cook Islands Water Safety 
Committee

Plan, install, operate and maintain public water systems 
in Rarotonga and Southern Cook Islands that have retic-
ulation

Monitor and surveil biological quality of public water 
supply scheme; manage and approve septic tanks and 
public awareness program for communities on water-re-
lated diseases

Monitor the quality of lagoon waters around Rarotonga, 
Manihiki, Aitutaki

Harvest water and maintain community water catch-
ments and water supply to homes during drought and 
low periods of rain
Prepare national budget; provide capital and recurrent 
funding for water management projects; align develop-
ment funding with water project priorities throughout 
the islands
Environmental issues and concerns of pollution, con-
servation, waste management, climate change, EIA of 
development projects
Issue weather forecast and monitor long term weather 
patterns and climate change

Promote awareness of land-use activities in the catch-
ments and effects on water quality and environmental 
health downstream
Oversee safety and rescue support

FSM Pohnpei Utility Corpo-
ration; Chuuk Utility 
Corporation; Kosrae Utility 
Corporation; and Yap State 
Public Service Corpora-
tion.
Municipal governments
National Water Task Force

Management, operation and maintenance of water sup-
ply and water resource management in each state.

Improves local water supply systems
Engaged to develop comprehensive national water and 
sanitation policy; FSM national water outlook and Water 
Sector Investment Plan.

Fiji Water Authority of Fiji

Ministry of Health

Ministry of Finance

Plan, construct/ implement, operate and maintain public 
water systems in Fiji’s main centres; ensure that the 
areas without reticulated water have adequate and safe 
water supply

Monitor and surveil water quality supplied to the house-
holds/ towns and cities; ensure that quality falls within 
the required standards; ensure that developments such 
as subdivisions, dwelling houses, businesses, etc. have 
provisions for water supply and proper waste water sys-
tems are installed up to standard
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Country Department Responsibilities

Mineral resources Depart-
ment

Fiji Metrological Services

Fiji Electricity Authority

Aligned to the national development plan. Prepare 
national budget; funding for water projects is allocated 
according to areas prioritised for water projects

Prepare water sources on sites without sufficient ground 
water source; conduct assessment of rocks with possible 
borehole sites for water sources

Issue weather forecast and monitor rain falls in the 
divisions and districts; alert the public about adverse 
weather conditions

Operate the water systems that are electrically powered 
from the water source to the reservoirs for treatment 
and to final destinations

Kiribati Ministry of Works & 
Energy

National Water and Sani-
tation Committee

Public Utilities Board
Water Engineering Unit
Ministry of Health & Med-
ical Services

Rural Planning Unit
Ministry of Internal & 
Social Affairs
Public Works Department

Responsible for development of National water Plan
Development of water and sanitation policy

RMI Environmental Protection 
Agency 

Majuro Water and Sewer 
Company 

EPPSO 

OEPPC (Office of Envi-
ronmental, Planning and 
Policy Coordination)

Marshall Islands Marine 
Resources Authority

Marshall Islands Conserva-
tion Society (MICS) – NGO

Coordinate and monitor water management projects 
in the capital and sub-centres and in the outer islands; 
coordinate development plans relating to water sector

Provide sewage work and maintain distribution and 
usage of public water to Majuro (Capital) Atoll; provide 
assistance in installation, training and maintenance of 
water equipment and technologies to the outer islands 

The Economic Policy, Planning and Statistics Office 
(EPPSO) serves as an economic advisor to the RMI Gov-
ernment for policy and strategy development, statistics 
and analysis, performance monitoring, evaluation and 
aid co-ordination (includes work on water security). 
EPPSO is directly responsible to the Office of the Presi-
dent

Lead climate change adaptation projects, which include 
water security projects; protect human health and the 
natural environment of the Marshall Islands, actively
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Country Department Responsibilities

Ministry of Health – Public 
Health Department 
Meteorological Office

Jo-Jikum

Radiation Exposure 
Awareness Crusaders for 
Humanity Marshall Islands 
(REACH-MI)

College of the Marshall 
Islands (CMI) – Land Grant 

University of the South 
Pacific – CVCE

Coastal Management 
Advisory  Committee 

Joint National Action Plan 
Office

Ministry of Public Works

Ministry of Finance 

Ministry of Internal Affairs

Ministry of Transportation 
and Communication (T&C)

Local Governments

Public Safety Office

Ministry of Resources and 
Development

supporting a sustainable balance between RMI’s econo-
my and its natural environment; ensure improved coor-
dination of all international and regional environmental 
programmes and activities, allowing policy coordination 
to rest directly with the office of the President
Semi-governmental autonomous agency. Manage all 
marine resources within 200 nautical mile zones of the 
Marshall Islands

Engage community to conserve natural ecosystems, 
food and water security, sustainable livelihood; work to 
build  community resilience to help reduce and mitigate 
climate change impacts through education, awareness 
and finding grassroots and cross-cutting solutions

Oversee water quality and monitor public health issues, 
including water- borne illnesses
Forecast national weather, monitor long term weather 
patterns and climate change, and monitor rain cages 
output in the outer islands

An NGO working to train youth leaders and champions 
to run sustainable environmental projects in their own 
villages

Promote awareness of nuclear issues, including water 
to the local communities; create partnerships to explore 
ways to address unresolved nuclear issues; seek mutual 
understanding and support on RMI problems and needs

Provide training on water quality monitoring and moni-
toring national fishing and restricted fishing water zones
Assist national government and related agencies to  pro-
vide educational training; coordinate and plan sustain-
able community developments with outside assistance 
to the drought-affected Northern Islands of the Marshall 
Islands; seek affordable innovations for communities to 
access potable drinking water

Network of government, private sector and non-govern-
ment agencies. Manage coasts, and provide up-to-date 
communications to national government and agencies 
on issues affecting both living and non-living aspects of 
aquatic and terrestrial environments

Review national action plans on CC, DRR, DRM, work 
closely with the NDMO on national response for mitiga-
tion and relief efforts to communities in need
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Country Department Responsibilities

Women United Together 
Marshall Islands (WUTMI) 

Youth to Youth in Health 
Office

Marshall Islands Shipping 
Agency

House Of Irooj (House of 
Chiefs)

Language and Customs 
office 

Public works; issue permits to national water services in 
partnership with the HOUSE of  Irooj (House of Chiefs) 
to harmonise traditional rights and values with public 
services provided Administer national funds to nation-
al developments and mediate national acts  with the 
government in issuing subsidies and financial aid to all 
governmental agencies, including all local governments

Manage and coordinate internal affairs, particularly 
local government’s assets and government’s community 
projects; Also tasked with seeking outside sources for 
sustainable development in the centres  and the outer 
islands

National and international communication services to the 
government and stakeholders; provide transportation of 
people, goods and supplies to the outer islands

Coordinate and implement local government projects, 
and monitor or enforce national rules and regulations 
on all marine and terrestrial resources. Assisted by the 
government or relevant agency, it is also tasked to seek 
external sources of assistance to the communities
Promote awareness of safety issues, including usage 
of limited resources (such as water) and activities in all 
environmental areas

Overall administration of all national resources and 
developments; national priorities are health, education, 
water, energy and food security

The only NGO to have members from all over the Mar-
shall Islands working to ensure gender equality in the 
Marshall Islands; promote awareness about domestic vi-
olence and assist monitoring of government and outside 
aid to the outer islands, including water and food 

Work exclusively to promote healthy livelihoods to the 
Marshallese youth communities;

Work closely with Transportation and Communication 
office to transport people, goods and supplies to the 
outer islands Ensure that activities on land and resources 
are aligned with national policies, plans and traditional 
customary ordinances Promote Marshallese Language 
arts and awareness of land use activities; integrated with 
objectives and goals of traditional customary ordinances, 
national policies and action plans
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Country Department Responsibilities

Nauru Ministry of Commerce, In-
dustry & Environment(CIE)
CIE Water Technical Com-
mittee

Department of Health
Nauru Utilities Authority
Nauru Rehabilitation Cor-
poration

Department of Education
Department of Finance & 
Sustainable Development
Ministry of Home Affairs

Responsible for developing and implementing the Na-
tional Water, Sanitation and Hygiene Policy along with 
supporting departments.

Niue Ministry of Infrastructure;
Department of Utilities

Continuous safe supply of water to all communities of 
Niue Island.

Proactively maintain all water bores, reservoirs and pres-
sure pumps.

Inspect water mains bi-monthly in villages
New water connections for new developments
Inspect monthly for all production bores, monitor bores 
and reservoir levels, profile salinity of underground wa-
ter, and assess to plan for impacts of climate variability
Carry out leak repairs in the communities and private 
sector.

Activate Disaster Response Plan for Water during cyclone 
seasons.

Promote and practice water conservation in the commu-
nities and whole of Niue.

Contribute to awareness of water and resources in social 
media (television, radio, etc.).

Palau Ministry of Finance

Palau Public Utilities 
Corporation

Responsible for generating funding for water and sanita-
tion sector
Responsible to deliver water supply & sewage services 
throughout the country; implement major supply & sani-
tation improvement projects.

PNG Eda Ranu

Water PNG

Department of Health
NGOs

Responsible for providing water and sewage services to 
main capital, Port Moresby
Responsible in extending similar services to remaining 
provinces, district towns and rural areas

Responsible for WASH activities
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Country Department Responsibilities

Samoa Samoa Water Authority

Ministry of Natural Re-
sources and Environment 
(MNRE)

Meteorology Office under 
(MNRE)
Ministry of Agriculture/
Fisheries

Ministry of Women 
Communities and Social 
Development (MWCSD) 
Internal Affairs
National Health Services 
(NHS)
Ministry of Finance (MoF)

Manage Planning Installation protection and operation 
and management of public Water Systems in Samoa.
Manage water resources and conservation of water 
resources; conserve water catchment areas and ground-
water.

Issue forecast about water, rain; monitor rainwater peri-
odically
Conserve coastal areas fisheries

Oversee the management of independent water resourc-
es in villages
Authority for Advisory Protection and Management of 
Water in Village and Rural Areas 
Plan and Budget for water management projects

Solomon Islands Water Resources Division
Ministry of Mines & 
Energy
Ministry of Health & Med-
ical Services
Environment Health 
Division
Rural Water Supply & 
Sanitation Unit
Honiara Town Council

Responsible for overall management and regulation of 
water resources of the country.

Responsible for WatSan activities

Timor-Leste Ministry of Public Works

Ministry of Health
National Development 
Agency
ESTATAL
Education Department
Tourism Department

Responsible for rural & urban water supply & sanitation 
through Directorates of water supply and basic sanitation
Lead agency for health & hygiene, rural sanitation & 
promotion of sanitation and hygiene.

Responsible for WASH

Tonga Ministry of Land and 
Survey
Tonga Water Board

Public Health Division

Ministry of Environment

Fisheries Division
SMA Communities 

NGOs – Tonga Community 
Development Trust
Tonga Water Safety Plan 
Committee

Manage Water Resources
Manage supply and distribute ground water/tap water in 
the urban areas

Regulate, advise, and manage village water committees 
in the rural areas.
Protect and conserve environment from contaminations 
and pollutions

Manage fisheries and marine resources
Manage special management areas – coastal resource 
management and conservation
Raise community and public awareness about health and 
the environment with respect to water safety
Establish a water safety plan for urban, rural and outer 
islands community in Tonga with stakeholders
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Country Department Responsibilities

Tuvalu Department of Public 
Works (PWD)
Ministry of Public Utility 
and Infrastructure

Public Health,
Department of Health,
Ministry of Health.

Kaupule on each island 
(Local government)
Department of Rural De-
velopment,
Ministry of Home Affairs.

Responsible on the quantity of water.  So they are catch-
ing desalinated water and rain water into reservoirs and 
distributed it to households when required and charged 
the households for transportation. 

They are responsible for the quality of the water espe-
cially rain water for domestic use.

They are building water reservoirs using community 
building and maintenance.  Ensure that all households on 
the islands have water catchments and good guttering.

Vanuatu Department of Water 
Resources

Environmental Health Unit

Department of Public 
works

Meteorological and 
Geo-hazard Department

Ministry of Finance

International NGOs 
(Oxfam, Save the Chil-
dren, World Vision, Care 
International, ADRA, USP/
EU GCCA, etc….

Responsible for the implementation, regulating and 
monitoring of rural water supply systems. Collection of 
hydrological and hydro-geological data for planning and 
decision-making purposes. Drinking and recreational 
Water quality monitoring programs.

For monitoring and surveillance of the biological quality 
of public and rural water supply scheme, approving sep-
tic tanks and public awareness program for communities 
on water related diseases, sanitation and hygiene.

Construction, maintenance and repair, administering of 
urban and peri-urban water supply systems

For issuing weather forecast and monitoring of long term 
weather patterns and climate change.

For preparing and finalization of national budget. Provide 
capital and recurrent funding for water supply manage-
ment projects

Implementation of water systems in the rural communi-
ties, 
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Pacific Islands  Access to safe drink-
ing water (%)

 Access to proper 
sanitation (%)

Issues

Cook Islands 95.1 90 ON Track-  but issues in leakage and 
water quality

FSM 85.5 56.5 ON Track- low access to sanitation
Fiji 96 87 ON Track- more for rural communities
Kiribati 90.6 31.2 ON Track with water but off track with 

sanitation-water quality & open defeca-
tion

Marshall Islands 90 73.7 ON Track with water, slight improvement 
to sanitation

Nauru 90.1 72.2 ON Track- slight improvement to sanita-
tion

Niue 99 100 ON Track
Palau 95.7 99.9 ON Track
PNG 40 19 OFF Track- large number of population 

lack access to water; significant numbers 
do not have access to toilets.

Samoa 97.7 94.1 ON Track
Solomon Islands 84.2 17.6 ON Track with water but OFF Track with 

sanitation
Tonga 98 82 ON Track
Tuvalu 97.9 81.3 ON Track- one fifth of population in outer 

islands have limited access to sanitation
Vanuatu 81 64 ON Track- slight improvement to access 

to sanitation

Appendix 8: 
Comparison of status of PICs in terms of MDG Indicators for water and sanitation.  (PIFS, 2013).

A report prepared by (PIFS, 2013) took note of the progress made by PICs in their effort to achieve MDG indica-
tors related to water and sanitation.
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Appendix 9: USAID C-CAP community water projects (USAID C-CAP, 2016)

Country Community Project Population Increased Storage 
Capacity (liters)

Papua New 
Guinea

1. Gabagaba]
2. Tubusereia
3. Boera
4. Lealea
5. Pari
6. Bol/Lamalawa
7. Panabeli
8. Lossu
9. Ungakum
10. Nonovaul
 

Rainwater catchment system(s)
Rainwater catchment system(s)
Rainwater catchment system(s)
Rainwater catchment system(s)
Rainwater catchment system(s)
Rainwater catchment system(s)
Rainwater catchment system(s)
Rainwater catchment system(s)
Rainwater catchment system(s)
Rainwater catchment system(s)

3000
4500
2500
3200
4000
834
687
548
305
245

67,500
81,000
81,000
63,000
90,000
46,000
51,000
41,000
41,000
60,000

Tonga 11. Sopu
12. Ahau
13. Tefisi
14. Utulei
15. Hunga
16. Okoa
17. Makave

Rainwater catchment system(s)
Rainwater catchment system(s)
Rainwater catchment system(s)
Rainwater catchment system(s)
Rainwater catchment system(s)
Rainwater catchment system(s)
Rainwater catchment system(s)

2000
395
588
132
229
266
443

67,700
66,400
90,000
74,000
100,000
65,000
60,000

Samoa 18. Falealupo
19. Auala
20. Asau
21. Sapapalii
22. Taga
23. Salailua
24. Taelefaga
25. Leusoalii

Rainwater catchment system(s)
Rainwater catchment system(s)
Rainwater catchment system(s)
Rainwater catchment system(s)
Rainwater catchment system(s)
Rainwater catchment system(s)
Rainwater catchment system(s)
Rainwater catchment system(s)

1097
537
1207
952
763
1442
181
381

67,000
85,000
82,000
73,000
82,000
30,000
30,000
30,000

Vanuatu 26. Pele
27. Nekapa
28. Unakapu
29. Loanialu
30. Launapikruan
31. Lamanaura

Rainwater catchment system(s)
Rainwater catchment system(s)
Rainwater catchment system(s)
Spring, gravity-fed system
Spring, gravity-fed system
Spring, gravity-fed system

700
450
350
250
150
100

39,000
45.000
18,000
20,000
20,000
20,000

Kiribati 32. Borotiam
33. Evena
34. Taniau

Rainwater catchment system(s)
Rainwater catchment system(s)
Rainwater catchment system(s)

375
450
310

70,000
70,000
70,000

Tuvalu 35. Funafuti Rainwater catchment system(s) 500 72,000
Total: 34,067 2,022,645
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