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Executive Summary
From east to west the Caroline Islands archipelago that makes up the Federated States of
Micronesia (FSM) stretches around 2,700 km, just north of the equator in the Western Pacific
Ocean. The FSM has a current population of 102,843 across four states Yap, Chuuk, Pohnpei
and Kosrae. Each state is considerably autonomous with development and community services
mainly resting with them, while at the national level the government provides an integrated
prospective and develops key international networks. FSM’s 74 inhabited islands are all unique
with their range of sizes, geomorphological makeup, hydrological systems, and climates
contributing to an extremely diverse range of freshwater systems.
The traditional culture and lives of the island communities are centered around freshwater, and
the wealth of knowledge and beliefs of the fragile systems is being seriously threatened by the
polluting and overuse of these water resources. Knowledge of the system built up over many
generations becomes vital in knowing the limits of a system and modern management needs to
utilize this knowledge in order to supply a safe a clean water supply. Developing industries
including food production, fisheries and the emerging tourism sector continue to use greater
amounts of water and good governance of water is essential for public health standards to be
maintained and for the unique biodiversity and environments of FSM to be protected.
Like many other PIC’s, FSM has very limited financial resources and would struggle to
implement such Water and Sanitation Policy and subsequent Action Plans, however FSM will
have an unhealthy over reliance on many donors and development banks to help reform the
infrastructure and investment needs of the water sector. Water does need to be seen as a
priority in FSM and hopefully regular meetings of the National Water Task Force and the State
Water Committees can facilitate this. It will hopefully help in integrating all the stakeholders
involved in water, and their combined resources will help in producing good governance
practices.
The water related issues impacting the FSM are the common issues facing almost all other PIC’s
with; Sanitation Coverage, Waste Disposal, Climate Variability, Watershed Management and
Atoll Water Security. The common problems throughout the Pacific need a regional wide
approach. The outcomes from each of the individual country programmes and a regional
support network are the best ways to highlight international best practices. The example of
Tuvalu developing a model of successful composting toilets, will be a great addition to the FSM
IWRM Project especially in relation to rural sanitation coverage, with time and time again
sanitation being mention as the highest priority issues across many of FSM’s communities.
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1. Introduction
1.1 Country Overview
1.1.1 Background
1986 saw the birth of the nation the Federated States of Micronesia as it gained independence
from the United States its administrator, it joined the United Nations 5 years later. The United
States was not its first ruler, it had been passed through many hands over a relatively short
period of time.
Alvaro de Mendana, a Spanish Admiral, was the first westerner to discover the isles in 1595
however little interest was made until 1826 when whalers began visiting, soon after in the
1850’s saw the settling of American missionaries (Van der Brug, 1984). The Spanish had been
credited the islands but showed little interest and power remained with local chieftains. 1885
saw Germany attempt to claim the islands when a warship docked and a German flag was
hoisted, however the claim was settled the following year when Pope Leo XIII declared the
islands as Spanish Territory. It inspired the Spanish to colonize the islands and build
infrastructure and develop towns like Kolonia, Pohnpei. The Spanish were there only four
months before the locals rebelled and killed the Spanish occupiers (Van der Brug, 1984).
The Spanish-American War in 1898 saw cash strapped Spain sell the islands to Germany. It did
not take Germany long to colonize the island and also gain the support of the local chieftains,
by the introduction of new crops and an extensive coconut growing campaign. Infrastructure
was also enhanced with many roads being built over this time (Van der Brug, 1984).
The German reign did not last long either with the outbreak of World War 1. After the war the
League of Nations gave control of all German island territories in the Pacific to Japan. The
Japanese rapidly occupied the islands in a way that saw them even outnumber the local
inhabitants. During World War 2 the Japanese even had around 8,000 military based on the
islands. After the war in 1945 a United Nations charter gave administration of the islands to the
United States, who remained its trustee until it gained its independence.
From east to west the Caroline Islands chain that makes up the Federated States of Micronesia
(FSM) stretches around 2,700 km (SBOC, 2010), just north of the equator in the Western Pacific
Ocean, see Figure 1.
The FSM has a current population of 102,843 across four states Yap, Chuuk, Pohnpei and Kosrae
(SBOC, 2012). Each state is considerably autonomous with development and community
services mainly resting with them (SBOC, 2010), while at the national level the government
provides an integrated prospective and develops key international networks. The states are
generally based around a major island with many minor outer islands and atolls surrounding
them, the only exception is Kosrae, that consists only of a major island with no outer islands.
7

There are 607 islands within the archipelago that make up FSM, of which only 74 are inhabited
(FSM Government, 2011).

Figure 1; Map of the Federated States of Micronesia (Lauder & Khosrowpanah, 2004)

1.1.2 Geography
The islands themselves are either large volcanic islands or small coral atolls. The volcanic
islands, of which Pohnpei, Chuuk and Kosrae are categorized, have steep-rugged centers with
mangroves around the coastal fringes, see plate 1. While the coral atolls, that include Yap and
most of the outer islands, are relatively flat and swampy, see plate 2.
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Figure 2; Volcanic island of Pohnpei (Photo: M. Johnston)
Figure 3; Coral island atoll (FSM Government, 2002)

The FSM’s marine areas cover over 2.6 million square kilometers the while the 607 islands
cover a land area of only 701 square kilometers (DoR&D, 2010).
According to the FSM Biodiversity Report (Wortel, 2010), the major vegetation types in the FSM
are: native upland forest, palmforest, agroforest, secondary vegetation, grasslands, swamp
forest, mangroves and marshland, with their coverages listed in Table 1 below.

Type of Land Cover
Reserved land (reservoirs, streams, roads etc.)
Mangroves and Marsh
Swamp forests
Upland forests
Palm forests
Agroforests
Secondary vegetation
Grasslands
Total land area

Hectares (ha)
1,305
9,112
1,014
20,871
1,383
19,366
4,020
3,825
70,896

Table 1; Land Vegetation Coverage by types in FSM (Wortel, 2010)

Vegetation types vary greatly between islands, even though upland forest makes up the
greatest proportion of coverage it mainly exists within the large volcanic islands of Pohnpei and
Kosrae, while in Chuuk and Yap the native forest coverage is very limited.
Native forests across the islands are being greatly impacted, aerial photographs of Pohnpei
from November 1995 show only 15% of undisturbed forest remained compared with 1976
9

photos that show 42% of the forest cover undisturbed (UNEP, 1999). The natural upland forests
which covered the majority of the volcanic islands are thus disappearing fast.
Floral and Faunal biodiversity varies greatly across the island chain, due to the differences in
climate, topography, geology and isolation, however detailed documentation and surveys are
limited and the literature that has been produced gives an unclear scattered outlook.
According to the FSM Biodiversity Report (Wortel, 2010), inventories show that over 1239 plant
species have been detailed in the FSM, of which approximately 782 species are native, including
about 145 ferns, 267 monocots and 370 dicots. Around 200 species of which are not
documented anywhere else on earth (FSM Government, 2002).
Of the 457 species of introduced plants, many are for food production, but some have become
invasive pests that have spread out of control. With FSM consisting of many islands there is
great movement between islands of people and quarantine measures need to be kept in order
to control the spread of these invasive species in spreading from island to island across FSM.
There are five endemic species of fruit bats and a sheath-tailed bat to FSM, however full studies
of the bats in FSM remain incomplete (Wortel, 2010). However most of the mammals existing
on the islands today are introduced including various species of rats and mice, domesticated
pigs, dogs, cats and wild deer, which all cause detrimental impacts on the native wildlife.
119 species of birds have been recorded in the FSM, a number of the FSM’s birds over recent
decades are declining in numbers and even a few becoming extinct (Wortel, 2010).
Due to the limited knowledge of the biodiversity in FSM no comprehensive list of threatened
species has been produced by national or state governments, however the IUCN’s Red List of
threatened species, table 2, can help gauge the threat to FSM’s native species.

Group

Species in the 2008 Red List of Threatened of
fauna & flora species of FSM
Number Threatened
(Endemic)

%
Threatened

68 (0)

13 (0)

19

136 (17)

11 (11)

8

Mammals

25 (4)

6 (4)

25

Reptiles

4 (0)

3 (0)

75

Evaluated Plants

8 (3)

6 (3)

75

Marine Fish
Birds

Number Assessed
(Endemic)

Table 2; Threatened and Endemic Flora and Fauna species numbers in FSM (Wortel, 2010)
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1.1.3

Climate

The climate of the FSM is what is described as tropical, with a stable temperature with little
seasonal variation, averaging between mid 20s and 30° Celsius all year around. The humidity is
also very high averaging over 80 percent (Australian Bureau of Meterology, CSIRO, 2011).
However rainfall varies greatly across the islands, with the high volcanic islands receiving
greater rainfall than the low lying coral atolls, with the mountainous interior of Pohnpei
receiving an annual rainfall over 3 meters. There is also a trend where the further north the
island the less rainfall it receives.
As typically with tropical islands, there is a distinct wet season, in FSM it occurs between May
and October and a corresponding dry season between November and April (Australian Bureau
of Meterology, CSIRO, 2011), see figure 4. Yap at the western end of the island chain has been
known to be hit by typhoons around every 20 years, however the local joke is that FSM’s
greatest export is that it creates the typhoons that go on to regularly batter Eastern Asia,
especially the Philippines (Lauder & Khosrowpanah, 2004).
The El Niño- Southern Oscillation does impact the FSM’s climate from year to year. During the
El Niño years, the system creates conditions that during the wet season provides greater rainfall
and during the dry less rainfall. Whilst during the La Niña years, the opposite years in the
oscillation, the reverse occurs, more rain in the dry and less in the wet (Australian Bureau of
Meterology, CSIRO, 2011). Therefore the greatest impact on the FSM occurs in the El Niño
years when droughts, floods and storms are all more likely to take place, especially in Yap and
the atoll islands of Chuuk (Australian Bureau of Meterology, CSIRO, 2011). However in La Niña
years, the water it considerably warmer and sea level higher, that creates its own coastal
inundation impacts including coastal erosion and saltwater intrusion into groundwater supplies,
devastating to atoll communities (Fletcher & Richmond, 2010).

Figure 4; Annual Climate averages for Pohnpei and Yap (Australian Bureau of Meterology, CSIRO, 2011).
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1.1.4

Demography

While the people of the nation all consider themselves of Micronesian ancestry, each state has
a unique culture and language. While English is the official language of the country, the native
tongue is spoken in each of the states (SBOC, 2012).
The FSM has a total population of 102,843 covering the four states, of which 82% of them are
part of the two central states Chuuk (47%) and Pohnpei (35%), see figure 5. However the
ethnicity break up, figure 5, shows that 53% recognize themselves as Chuukese while 31% as
Pohnpean (SBOC, 2012). This is largely in response to the greater economic opportunity and
national political capital, Palikir, being located in Pohnpei. Between the years 1989 and 1994,
directly after nationalization, the population experienced a boom of 10% growth over the five
years, with a 13% growth in Pohnpei due to the internal migration (DoR&D, 2010).
FSM demographically is one of the youngest in the Pacific region, with almost a quarter of the
population under the age of 24. The ratio between men and women shows a greater
proportion of men with 52,193, over 50,650 women (SBOC, 2012).

Population (102, 843 persons)
7% 11%

Yap (11,337)

35%

Chuuk (48,654)
47%

Pohnpei (36,196)
Kosrae (6,616)

Figure 5; Population of FSM by states. (SBOC, 2012)

The FSM Census 2010 (SBOC, 2012) also showed that there are very few residents born outside
of the FSM with a total of 3,210. This is mainly made up of other Micronesian Island States of
Guam (431), Palau (119), Marshall Islands (175) and Northern Mariana Islands (144), but also
Phillipines (829) and the US (801). There is also the opportunity that currently exists, and that
will soon close, for FSM residents to hold dual US passports, this has allowed many residents to
leave the islands for greater education and economic opportunity elsewhere.
FSM is a very religious nation with 99% of the population recognizing themselves as Christian,
see figure 6 below (SBOC, 2012). Many follow the Roman Catholic Church (55%), however
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there are many minor churches that have a big presence including Church of the Latter Day
Saints/Mormon, Seventh Day Adventist and Jehovahs Witnesses (SBOC, 2012).

Religion
2%

Roman Catholic

3%
1% 1%

Congress.
Mormon

38%

55%

Baptist
Other Religions
Refused/No
Religion

Figure 6; FSM division of religious beliefs by church. (SBOC, 2012)

1.1.5

Economy

The FSM Gross Domestic Product (GDP) in 2006 was $236.9 million, meaning per capita the
GDP was $2,194 (DoR&D, 2010). The balance of imports over exports since 1997 has remained
high, with 2007 seeing US$117.2 million more spent on imports, the equivalent of 50.5% of the
national GDP (DoR&D, 2010).
FSM’s economy mainly consists of fishing and fishing licenses, agriculture, government sector
employment and tourism.
The local infrastructure is poor and struggles to meet the public demands. There are many
infrastructure issues in the areas of power supply, water supply and treatment, as well as the
condition of the road network. There is talk that a two mile stretch of road that is currently
being built in Chuuk State is costing US$330 million (pers. comm. L. Airens), that is well more
than the annual GDP, as well as over US$3,000 per person in the whole country. This project
alone shows the severe limitations on the availability of government funds to maintain such
vital infrastructure.
The local fishery industry’s averages catches worth around US$50 million annually, see table 3.
FSM also gives out licenses to foreign fishing interests. These licensed foreign fishing vessels
consisting of mainly purse-seine and long-line tuna boats and earn around US$ 150 million per
annum, from fishing in FSM waters (Bell, 2011). It makes the fishing industry the most
important and lucrative to the FSM economy.
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Fisheries Types
Tuna-Purse Seine
Ocean Fisheries

Tuna-Long Line
Other Oceanic Fish
Total
Dermersal Fish

Coastal Fisheries

Nearshore Pelagic Fish
Invertebrates
Total

Catch (Tonnes)

USD Value

19,554
938
136
20,618
6,290
3,560
2,750
12,600

23.1
4.9
0.1
28.1
11.7
6.1
5.5
23.3

Table 3; FSM 2007 Fisheries Production, Oceanic & Coastal (Bell, 2011).

Except for the offshore fisheries, there are limited resources in the FSM. Agricultural
production is relatively small, but is still the primary resource traded within the FSM. There is a
small export market, mainly to the neighboring island groups of the local demand products of
sakau (kava), betelnut and citrus (DoR&D, 2010).
The early 2000’s saw tourist numbers to FSM grow by 10%. The year 2005 saw 18,958 tourists
visit the FSM, mainly from the US(40%) and Japan(17%) (DoR&D, 2010). The tourism
infrastructure within FSM is limited, however there is the potential for boutique tourism to
cater for the scuba diving, surfing and sailing communities.
The commercial sector is dominated by small business operations, with a few large public
companies (DoR&D, 2010). Most of the small businesses are family-based focused on the
wholesale and retail sectors or small service enterprises like restaurants, taxis and car
maintenance. The industrial sector is under developed with a heavy reliance on imported
products.
The general FSM economy is overshadowed by the public sector. While the fisheries and
agricultural fields account for a combined 28% of the total FSM employment, the government
sector provides 33% of the total employment within the country (DoR&D, 2010).
The FSM financially has become very dependent on its links with the US. After gaining
independence from the US in 1986 a Compact of Free Association was signed between the two
nations (FSM Government, 2003). The Compact sees the US transfer financial assistance to
support the governmental operations of the FSM. The economic assistance package was signed
to cover the FSM for 15 years into its independence (SBOC, 2010). However when 2001 came
instead of just cutting all funding the US signed a new Compact that gradually reduced the
economic assistance overtime. The FSM currently receives payments of US$92 million per year,
US$76 million in the form of grants and $16 million towards a trust fund (SBOC, 2010). In 2023,
when the second Compact is due to end the permanent interest-bearing trust fund aims to
provide the same level of income that was available during the time of the second Compact
(DoR&D, 2010).
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1.2 Water Overview
FSM’s 74 inhabited islands are all unique with their range of sizes, geomorphological makeup,
hydrological systems, and climates contributing to an extremely diverse range of freshwater
systems (FSM Government, 2011). Even though each of the four states Pohnpei, Yap, Kosrae,
and Chuuk are structured around a central island they include many other outlying islands and
coral atolls, see figure 7, the four states supply of freshwater however differs greatly in their
characteristics of rainfall, storage capacities, and in the infrastructure development they have
for human use (FSM Government, 2011).

POHNPEI

KOSRAE

YAP

CHUUK

Figure 7; Elevation of central islands and outlying coral atolls. (Lauder & Khosrowpanah, 2004)

Pohnpei Island is an example of a high rainfall island with plenty of available freshwater
supplies, but many communities living on the outer atolls have freshwater supplies that are
often extremely poor. The atolls generally receive considerably less rainfall than the high
islands, but the issue lies in their lack of storage capacity. This problem is intensified by the
seasonal variations of rainfall in relation to the El Niño Southern Oscillation (ENSO). ENSO in
the Micronesian Islands can cause major damage through prolonged droughts and large storm
events. The preparedness of the states to manage the impacts from these disaster events is
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generally seen as low, with the impacts set to intensify with human induced climate change, the
communities will be at an even greater risk.
The traditional culture and lives of the island communities are centered around freshwater, and
the wealth of knowledge and beliefs of the fragile systems is being seriously threatened by the
polluting and overuse of these water resources. Knowledge of the system built up over many
generations becomes vital in knowing the limits of a system and modern management needs to
utilize this knowledge in order to supply a safe a clean water supply. Developing industries
including food production, fisheries and the emerging tourism sector continue to use greater
amounts of water and good governance of water is essential for public health standards to be
maintained and for the unique biodiversity and environments of FSM to be protected.
The water management issues that are common across FSM include the contamination by
human and livestock waste that is discharged into water bodies, issues with land access makes
enforcement difficult, the complexity of a three tier government, the great geographic spread
of the populated islands in FSM as well as the limited capacity and technical expertise of the
water sector in FSM.
After the UN resolution on the human rights to water and sanitation, the traditional leaders of
Micronesia encouraged the region, during the Fifth Micronesian Traditional Leaders
Conference, to ‘ensure access and right to safe and clean drinking water’ (FSM Government,
2011). Their resolution involved using the principles of IWRM to develop National Water and
Sanitation Policies with the cooperation of the traditional leaders and governments at all levels.
It is also essential that the integrated water management programs, in all areas of the nation,
contain a high level of community participation and local capacity building, because historically
the public participation levels in such water programs have been very low and such
participation is critical for sustainable development and well managed water resources to
occur.
Like many other PIC’s, FSM has very limited financial resources and would struggle to
implement such Water and Sanitation Policy and subsequent Action Plans, however FSM will
have the assistance of many donors and development banks to help reform the infrastructure
and investment needs of the water sector.
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2.

Water Resources
2.1 Surface Water

In the FSM the use of surface water for household water use contributes to around 60 percent
of the total usage. The surface water mainly comes in the form of small streams that filter
through the generally geographically small catchments (FSM Government, 2011). The
streamflow is generally consistent but becomes quite minimal during the months of the dry
season. This makes any developments in dam construction of the surface water relatively
expensive, in allowing for a larger capacity dam to cater for the drier months. Dam construction
would also be hindered by the topography of the catchments, the steep interior is does not
allow for cost effective dams to be built (SPREP, 2010).
The water collected from surface water sources generally requires heavy treatment processes
to reduce its turbidty, remove micro-organisms, and its odours and taste. These treatment
processes end up being very expensive and not affordable to the vast extent of the public.

2.2 Groundwater
Groundwater resources contribute to the remaining 40 percent of household water resources.
It exists mainly in small zones of dispersed sedimentary deposits. However the formations do
not allow for the construction of high yielding wells with the sediments proven to be expensive
to drill through (FSM Government, 2011).
However, the hydrogeology allows for numerous low- to medium-yielding wells that can
produce a quantity of 20-150 gallons per minute, ideal for the small communities across FSM
with the water quality from the wells being generally good (SPREP, 2010). On the coral atoll
islands water is accessed through tapping into the freshwater lens by small hand-dug wells. It
also supplemented by rainwater tanks, mainly used as a drinking water source. However the
groundwater resources of the coral atolls are limited and the communities are often affected
by the quantity and the quality of the water resources (Bailey & Jenson, 2011). The freshwater
aquifers on the atolls consist of a thin lens floating above the saltwater below, with a
transitional mixing zone in-between, see figure 8. The freshwater lens is recharged from the
rainfall that filters through the thin permeable surface layer, without regular rainfall the lens
thickness can be impacted greatly, figure 9, and the smaller the atoll is the greater the impact
on the lens thickness, figure 10. (Bailey & Jenson, 2011).
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Figure 8; Cross-section of Ngatik Island, Pohnpei State, showing influences on the freshwater lens (Bailey & Jenson,

2011)

The main high islands all have mangrove fringes with small-scale development along their
coasts with their interior almost free of development. The vegetation cover is generally dense
however there is a trend of clearing for sakau production. Protection of the watersheds has
become a major priority issue, with Pohnpei State even setting up a protected watershed zone.
However previous clearing practices of the upland forest has increased the rapid runoff after
rain events affecting the recharge capacity of the island aquifers (FSM Government, 2003).
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Figure 9; Monthly Rainfall against Lens Thickness, on Pohnpei Atoll (Bailey, Jenson, Rubenstein, & Olsen, 2008)

Figure 10; Depth of freshwater lens compared with width of atoll, FSM (Bailey, Jenson, Rubenstein, & Olsen, 2008)

2.3 Rainwater
Roof rainwater catchments are in common use on all inhabited islands, it even serves as the
sole freshwater source for many communities around FSM (SPREP, 2010). With no public piped
water systems existing on the outer island they are dependent on rainwater catchments and
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small wells. Construction standards of the tanks are decent with most going with reinforced
concrete however there is also the use of 55 gallon drums. In a typical catchment the tank will
have a capacity of around 1,200 gallons, collecting from a roof catchment around 250 square
feet. Even at this size of water storage capacity surveys have found that 80% of the tanks will
run dry during periods of extended drought (DTC&I, 2004).

3.

Water Use

The use of water varies across the different sectors of residential and governmental,
commercial and agricultural and even from main islands to atoll islands. Table 4 shows the
usage and charging of water by the various sectors within the PUC water supply system. The
figures indicate that nearly three quarters of the supply goes to residential use, most likely for
household use, but the potential for use on livestock and other agricultural uses. The
commercial sector has little impact on the water usage, with only 11.7 percent of the PUC
system (PUC, 2011). It is also noted that the majority of FSM’s commercial operations would be
covered by this system, and the supply in most other water supply systems would be
considerably less than the PUC system.
The rate that water is charged within the PUC system is at $0.0018/g. Over 3000 households
are metered within the system, with a minimum charge of $5 every month (PUC, 2011). The

Water Usage

Gallons

Charge (US$)*

Meters

Sector %

Commercial

6,341,411

11,935.58

274

11.7

FSM Government

2,598,390

4,836.14

79

4.9

468,300

900.88

10

0.8

39,039,440

73,439.11

3,054

72.4

5,491,660

10,039.23

80

10.2

53,939,201

101,204.94

3,497

100

PUC
Residential
Pohnpei State Govt.
Total

*$0.0018 US$/Gallon, $5 minimum charge per meter
Table 4; PUC Water System Sector Usage and Charging for December 2011 (PUC, 2011)

other states have varying costing structures with Chuuk $0.00075/g, Yap structuring their rate
where under 5,000 gallons used is $0.004/g, between 5,001- 25,000 used is $0.005, and over
25,000 gallons used is priced at $0.007/g. In Kosrae no fee is paid for water use. Many
households will also supplement their metered supply with rainwater tanks, this would save on
water costs for the households.
However the methods of abstraction across the entire FSM also vary with certain uses. 92
percent of the drinking water supply comes from improved sources like the public systems,
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house tanks and protected wells, see figure 9, while water for washing has larger proportions of
use from non- protected sources such as non- protected wells and springs, see figure 10 (SBOC,
2012).
Public
Community

Drinking Water Source

House Tank

2%
2%
0%

8%

7%

Truck

14%

7%

Well-protected

18%

Wellunprotected
Bottled

42%

Spring
Other
Figure 11; Drinking water sources in FSM (SBOC, 2012)

Public

Washing Water Source

Community

1%
1%

14%
9%

17%

House Tank
24%

Well-protected
21%

13%

Well-unprotected
Sea
Spring
Other

Figure 12; Washing water sources in FSM (SBOC, 2012)

The uses and priorities of the atoll communities however are different, they often have less of
supply quantity and they use the water supply in a vastly different ways, with water for drinking
and bathing normally seen of as high priority in urban areas seen as of low priority to atoll
communities like the Fais Atoll Community of Yap, who drink from coconuts and bathe in the
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ocean, see their priorities and justifications in table 5 (MacCracken, Jenson, Heitz, Rubinstein, &
Mylroie, 2007).

Usage Description

Importance

Notes

Cooking

High

Necessity

Washing Clothes

High

Health related

Watering Pigs

High

Agricultural necessity

Washing Dishes

Medium

Health Related

Rinsing after bathing

Medium

Luxury

Drinking

Low

Coconuts are main source

Bathing

Low

Ocean is main source

Table 5; Priority Uses of Water of Fais Atoll Community (MacCracken, Jenson, Heitz, Rubinstein, & Mylroie, 2007)

4.

Water Supply

In FSM currently there are 15 major public water supply systems that service approximately
37,000 people, around one third of the population, the description, condition and requirement
needs of each system are included in table 6 (DTC&I, 2004).

State

System

Coverage

Condition

Needs

Pohnpei

PUC
Pohnpei
Island
Water
System

54% of Pohnpei
Island population
and 30% of island
area, see appendix 1

Sufficient capacity
for existing service
area. Condition
generally good

Programs to provide for
entire island coverage,
including new water
sources, treatment and
distribution facilities.

Pohnpei

Palikir
Water
System

FSM National
Government offices
and COM national
campus

Satisfactory

Could be incorporated
in PUC expansion for
Palikir vicinity

Chuuk

Weno
Water
Supply
System

85% of residential
areas of Weno, see
appendix 2

Was recently
improved under
ADB loan, but still
not providing
satisfactory water

Rehabilitation of wells
and distribution system
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quality.
Chuuk

Tonoas
Water
Supply
System

75% of the
Reasonable,
population of Tonoas considering its age

Will need rehabilitation

Kosrae

Tofol/Lelu
Water
Supply
System

State administrative
centre at Tofol, main
Lelu urban centre
and commercial/
tourism
developments

No treatment and
does not provide
potable water.

Improvement of intake
and provision of
treatment facilities.

Kosrae

Malem
Water
Supply
System

Supplies main part of No treatment and
Malem
does not provide
potable water.
Pipes in poor
condition

Rehabilitation of
distribution system and
provision of treatment
facilities.

Kosrae

Okat Water Commercial port and
Supply
airport.
System

Two wells out of
five no longer
functional

Construct additional
wells to replace those
now out of service

Kosrae

Tafuyat
Water
Supply
System

Supplies part of Lelu
Municiplaity

No treatment or
storage.
Distribution
pipeline
satisfactory

Supplies need to be
treated.

Kosrae

Yekula
Water
Supply
System

Supplies small area
in Tafunsak
Municipality

Source inadequate, Entire system needs
no treatment, poor rehabilitation/
water quality,
replacement
inadequate
distribution system
in poor condition.

Kosrae

Mutunte
Water
Supply
System

Supplies about 60%
of Tafunsak
Municipality

No treatment,
Treatment plant and
poor water quality, augmentation of
distribution system distribution system
inadequate and in
poor condition

Kosrae

Walung

Walung village

No treatment,

Treatment plant
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Water
Supply
System

poor water quality

Kosrae

Tafeut
Water
Supply
System

Most of Utwe
Municipality

No treatment,
poor water quality

Yap

Central
Water
Supply
System

Municipalities in
vicinity of Colonia.

Recently improved
and in good
condition.

Yap

Gagil-Tomil Municipalities of
Water
Tomil and Gagil
Supply
(part)
System

Generally
satisfactory for the
short term

Distribution system will
require augmentation in
the longer term

Yap

Southern
Yap Water
Supply
System

Water source
needs
improvement.
Distribution
system satisfactory
in short term

Augmentation of water
source. Distribution
system will require
augmentation in the
longer term

Municipalities of Rull
(part(, Gilman
Kanifay and
Dalipebinaw

Treatment Plant,
extension of distribution
system

Table 6; Existing Major Water Supply Systems (DTC&I, 2004)

The piped water systems generally source surface water by placing an intake across the stream
and then the raw water is diverted to a plant for treatment. Of the 15 water supply systems
only 5 include this treatment phase. The common treatment method used in FSM is firstly by
rapid filtration followed up with chlorination. The remaining 10 systems directly distribute the
raw untreated water to their users (DTC&I, 2004).
The groundwater systems are generally set up with a submersible pump fitted into the well,
chlorine is sometimes injected at this point before the water is distributed through the
network. In 2004 there had been 90 borehole wells recorded as been drilled, many of those
today however are not connected to the network or not actively pumping (DTC&I, 2004).
Under the US administration piped water supplies were limited but free. Under the FSM
administration water was supplied free of cost until the mid 1990s when the creation of the
Public Utilities introduced a fee for service scheme. Still in 2000 however only 41% of the
population have access to a clean water source (SPREP, 2010).
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5.

Sanitation

Sanitation is a major issue in the FSM, even communities with good water supply have less than
adequate sources of sanitation services. The outer islands with the poor water supply and large
proportion of households commonly use unsanitary pit latrines or other unimproved sanitary
disposal methods (SPREP, 2010).
Currently there are five sewerage systems in the FSM, which mainly serve the urban centres in
each of the states, with table 7 showing the coverage, condition and requirement needs for
each system (DTC&I, 2004).

State

System

Coverage

Condition

Needs

Pohnpei

Kolonia
Sewerage
System

Approximately
25% of Pohnpei
population

Treatment plant not
operating optimally.
High infiltration in
collection system.
Generally
satisfactory

Treatment plant to be
augmented or
relocated. Extend
system to increase
coverage. Replacement
of parts of existing
system

Chuuk

Weno
Sewerage
System

Main urban
centre of Weno

Poor condition.
Treatment plant out
of operation. Raw
sewage being
pumped into the
lagoon

New treatment plant.
Repair and extension
of existing collection
system.

Kosrae

Lelu
Sewerage
System

Urban centre of
Lelu

Generally
satisfactory. No
treatment, but sea
outfall

Extend collection
system to increase
coverage

Kosrae

Tofol
Sewerage
System

Government
Administration
Buildings and
Hospital

Operates
satisfactorily.
Utilises oxidation
ponds.

Yap

Colonia
Sewerage
System

Main urban
No chlorination of
centre of Colonia primary treatment

Extend outfall. Possibly
relocate treatment
plant

Table 7; Existing Major Sewerage Systems (DTC&I, 2004)

The sewerage systems however are not all functioning with the Weno Sewerage System in
Chuuk State discharging raw sewage straight into the Weno lagoon via a 2,000ft outfall pipe
(SPREP, 2010). Over recent years financial resources from the U.S. Compact Infrastructure Fund
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have been put into the Weno facility, see table 8, with even more funds set aside in the near
future (DTC&I, 2004). Generally the dumping of solid waste in particular human excreta is
considered one of the FSM’s foremost environmental health problems.
According to the WHO (2011), while there is a steady increase in improved sanitation facilities
across urban areas in the FSM, however the rural areas are seeing a greater decline since 1990,
with the proportion of improved sanitation facilities well below 20 percent, see figure 13.

Project

Location

FY04

FY05

FY06

477

1,000

1,476

Kolonia
Wastewater
Treatment Plant

Pohnpei/Koloni
a

Kolonia Sewerage
System Extension

Pohnpei/Koloni
a

Ocean Outfall
Extension

Pohnpei/Koloni
a

Weno Sewage
Treatment Plant

Chuuk/Weno

1,000

250

Weno Sewerage
Extension

Chuuk/Weno

600

250

Tonoas Sewerage

FY07

FY08

FY09-13

FY14-18

FY19-23

Total
Other

1,250

1,250

2,500

2,500

1,151

Other
Other

1,770

Com/Other

1,000

2,000

Com/Other

Chuuk/S.
Namoneas

2,140

1,000

Compact II

Fefen Sewerage

Chuuk/S.
Namoneas

2,000

1,000

Compact II

Common Sewer
outfall

Chuuk/S.
Namoneas

2,000

Lelu/Tofol
Wastewater

Kosrae

Household Septic
Tanks

Yap Proper

Extension of Ocean
Outfall

Yap Proper

Water/Wastewater
Maintenance Fund

409

437

500

700

1,000

800

4,500
484

500
30

281

219

210

Compact II
568

484

Compact II

1,214
295

1,761

Compact II

Other
2,830

1,763

Com/State

Table 8; Wastewater – Proposed Project Implementation Schedule (US$ ‘000) (DTC&I, 2004)
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Figure 13; Improved water and sanitation rates in FSM (WHO, 2011)

FSM also rates extremely low in improved sanitation facilities when compared to other PIC’s.
FSM has 25 percent coverage while neighbouring Palau has 67 percent coverage of improved
sanitation facilities, see figure 14.
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Figure 14; Coverage with improved sanitation by PIC (SOPAC; WHO, 2008)

6.

Water Quality and Health

Environmental health responsibilities sit at the state levels and duties are divided up between
the Environmental Protection Agency and the Department of Health. Often there are conflicts
in responsibility between the two bodies when it comes to water and sanitation issues, and as a
consequence the management has been inadequate. The promotion of good water, sanitation
and hygiene practices are vital to primary health care and the Department of Health in each of
the states needs to acknowledge water as a priority and essential in public health services (FSM
Government, 2003). Education programs have been developed in each state that touch on
water and sanitation related issues, however is haphazard and national coordinated education
program needs to be set in place (WHO, FSM Government, 2011).
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This is particularly important during epidemics and with reports of cases of water
contamination, and with the WHO (SPREP, 2010) estimating 80% of all diseases is in some way
linked with contaminated water. However it is hard to distinguish water related deaths and
hospital admissions in FSM reporting, see tables 9 and 10, therefore prevention measures are
largely ignored (WHO, FSM Government, 2011).

Disease Category
Diseases of the Circulatory System
Endocrine/metabolic
Diseases of the Digestive System
Diseases of the Respiratory System
Cancers (all forms)
Perinatal Diseases
Genitourinary Diseases
Diseases of the Nervous System
Diseases due to Injury/poisoning

No. of Deaths

Rate per 100,000

84
51
50
47
46
15
13
8
2

78.5
47.7
46.7
43.2
43
14
12.1
7.5
1

Table 9; FSM number of deaths by disease in 2007 (FSM Government, 2003)

Issue
Pregnancy Related Condition
Respiritory Problems
Endocrine/Metabolic Conditions
Infections and Parasites
Genitourinary Diseases
Digestive Related Conditions
Circulatory Conditions
Skin Problems
Injury/Poisoning Conditions

No. of Admissions

Rate per 100,000

2093
1040
830
477
439
382
380
373
289

2886.3
1434.6
1144.5
657.7
605.3
526.7
524
514.3
398.5

Table 10; FSM hospital admissions in 2007 (FSM Government, 2003)

Diarrheal diseases are a major cause of death in FSM, with Pohnpei recently having an outbreak
of Hepatitis A causing many deaths with the transmission primarily through water contact
(WHO, FSM Government, 2011).
The most common water vector-borne diseases in FSM are diseases transmitted through
mosquitoes, with every 3-6 years a dengue fever epidemic sweeping through the islands (FSM
Government, 2003). The latest outbreak occurred in late November 2011 with Yap having
reported around 700 dengue fever cases, of which there were 140 admitted to hospital, a state
of emergency was also declared (WHO, FSM Government, 2011). Other outbreaks have also
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occurred with a Zika virus outbreak in 2007 also affecting Yap State with 1000 people being
impacted. The isolation of the island communities make them extremely susceptible to such
exotic infections (WHO, FSM Government, 2011). The population of Pohnpei before European
contact was thought to be over 100,000, but due to common diseases such as influenza the
population plummeted to well under 10,000 in a generation.
The spread of such outbreaks can also be attributed to poor hygiene standards and the poor
unprotected water supplies. Epidemics have proven to be expensive for the cash-strapped
Health Departments at both the States and National levels and as such no coordinated
contingency plans have been put in place to deal the outbreaks (WHO, FSM Government,
2011).
Other water-borne diseases, including cholera, typhoid and leptospirosis, are also common
causes of epidemics in the FSM all of which have limited programs in dealing with their spread.
Leptospirosis an infection transmitted from animals to humans is common in Pohnpei with
hundreds of cases being reported in the last decade alone (FSM Government, 2003).
Pohnpei’s waterways are heavily polluted by animal waste especially from domesticated pigs,
dogs and rodents, the EPA are running programs to inform the community however the bad
household polluting practices still persist.
Others waste management practices are also putting a strain on the waterways with the
disposal of chemical wastes left over from agriculture and commercial projects is also a serious
health problem (FSM Government, 2003).
Water quality related diseases are also common after major storm events. After Typhoon Sudal
that hit Yap in 2004 numerous cases were recorded as a result of the clean-up. (WHO, FSM
Government, 2011).

7.

Future Impact Pressures

7.1 Food and Water Security
The islands of FSM were severely impacted by drought during El Niño conditions of 1997-1998.
Insufficient rainfall caused water and food shortages including staples such as taro, coconut,
breadfruit, banana, yam, sweet potato, citrus, sugar cane, and others. Communities among the
atolls survived because bottled water, food supplies, and reverse osmosis pumps were
imported (Fletcher & Richmond, 2010).
In 2007 and again in 2008, FSM communities were flooded by a combination of large swell and
spring high tides that eroded beaches, undercut and damaged roads, intruded aquifers and
wetlands, and inundated communities.
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Once again food and drinking water were in short supply. Seawater flowed into coastal
wetlands and surged up through the water table, killing taro, breadfruit, and other foods. Fresh
water ponds and wetlands turned brackish and have not recovered. Crop sites in use for
generations were physically and chemically damaged or destroyed on approximately 60 percent
of inhabited atoll islets. A nationwide state of emergency was announced on December 30,
2008 and food security was declared the top priority in the nation (Fletcher & Richmond, 2010).
In addition to these events chronic problems are present in FSM. There is persistent coastal
erosion that threatens roadways, agro-forestry production, habitable dwellings, and shallow
coastal aquifers. Mangrove and coastal strand forests have been lost, exposing the shoreline to
environmental damage. Dredging and use of coastal sand and gravel for construction has
caused coastal erosion, beach loss, and led to shoreline hardening. These practices have also
lead to the slow salinization of wetlands and lakes, salt diffusion into soils adjacent to brackish
water bodies, and salinization of well water. Interviews with atoll residents on several islands
have revealed that freshwater wetlands and lakes that have been historically important for
food production have turned brackish over the past two decades (Fletcher & Richmond, 2010).
The spread of alien plant and insect species throughout FSM watersheds is decreasing
ecosystem diversity and resilience and is threatening food sources.
Some scientists have proposed that atoll islets, because they are composed of reef-derived
sand and gravel, might continue to accrete during sea-level rise as sediment is added by storm
and overwash processes. However, before the fate of the island land mass is determined by
overwash, it will have become uninhabitable due to saltwater intrusion into aquifers, wetlands,
and soils that will contaminate food and water resources (Fletcher & Richmond, 2010).
Incompatible management of coastal development and natural resources exacerbate these
problems. For instance, forest thinning and canopy loss tends to dry the soil and reduce the
capture of precipitation. Mining beaches, reefs, and lagoons for construction materials can lead
to erosion and habitat loss. Continued building along the shoreline with no set-back exposes
the community to coastal hazards. The use of submersible pumps in wells can encourage overpumping and salinization. Waste disposal without regard to groundwater resources threatens
contamination. An overall lack of data on sustainability parameters underlies many of these
issues. An absence of master planning tends to promote ad hoc decision-making, further
influenced by the need for rapid decision-making in the wake of recent crises. Arable land is
scarce and a strongly traditional land use system involving complex land tenure relationships
and a high number of invested stakeholders make it difficult to enact changes in policy. There
are also data gaps that hamper comprehensive planning. Water management suffers from a
lack of adequate hydraulic modeling and calculations of sustainable yield. Atoll aquifer systems
are poorly understood and there is little knowledge of what sustainable groundwater
withdrawal rates are appropriate from one island to the next, as well as among the main
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islands. Rates of coastal erosion are not measured and thus development on eroding shores
does not take this hazard into account. As a result shoreline hardening is widespread and beach
loss is common. This interferes with FSM plans for the development of tourism. Land elevation
is a major data gap that could be resolved with airborne surveys. Adequate Geographical
Information Systems would allow for a risk and vulnerability analysis, important step in
developing a plan to manage climate risk and to design adaptation strategies. There are other
data gaps as well with soil and agro-forestry mapping, wave and sea-level monitoring, and
geospatial information on climate and ocean processes that are poorly understood. FSM
actually has 10 climate recording stations, with 11 more for rainfall only, but with little
expertise and inconsistent monitoring procedures that data becomes of little beneficial use.
Projecting future climate parameters such as rain, storm, wind, evapotranspiration, surface
temperature, ENSO patterns, and other fundamental parameters needs to be the target of
focused modeling research so that climate risk management activities can be planned.
As a small islands developing nation, the Federated States of Micronesia is one of the
countries most directly threatened by long-term global warming resulting from an increased
level of greenhouse gases accumulating in the earth’s atmosphere (Fletcher & Richmond,
2010).

7.2 Climate Varibility
Climate change events, chronic problems, data gaps, lack of master planning, and entrenched
land uses decrease the sustainability of FSM communities in the face of changing climate
conditions. As a result, there is a vulnerability to natural hazards with a difficulty recovering
from the hazards, a loss of culture as traditional practice is replaced by imported resources and
a further strain on national and state resources with the focus on crisis management rather
than problem solving.
According to the Pacific Climate Change Science Program the main future climate trends of the
Federated States of Micronesia are predicted to be;
1. Temperatures have warmed and will continue to warm with more very hot days in the
future, see figure 15 & 16.
2. Annual and wet season rainfall since 1952 has decreased at Pohnpei but at Yap there
has been no clear change. Rainfall is generally projected to increase over this century
with more extreme rainfall days and less droughts.
3. By the end of the century projections suggest decreasing numbers of typhoons and a
possible shift towards less intense categories.
4. Sea level near the Federated States of Micronesia has risen and will continue to rise
throughout this century, see figure 17.
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5. Ocean acidification has been increasing in the Federated States of Micronesia’s waters.
It will continue to increase and threaten coral reef ecosystems.
(Fletcher & Richmond, 2010)

Figure 15; Annual mean temperatures in Pohnpei (Australian Bureau of Meterology, CSIRO, 2011)

Figure 16 ; Annual mean temperatures in Yap (Australian Bureau of Meterology, CSIRO, 2011)
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Figure 17; Predicted sea level rise of the Pacific (Australian Bureau of Meterology, CSIRO, 2011)

7.3 Waste Disposal
There are limited solid waste collection facilities in each of the principal islands of each state
and dumpsites are located in the main centres of Pohnpei, Yap and Chuuk and in each
municipality of Kosrae. None of these facilities approaches an acceptable landfill. In each
state the government has plans to develop a new landfill site, but has been constrained by
land and funding availability. The situation is most critical in Chuuk where the current
dumpsite is neither secure nor environmentally acceptable and where solid waste of all
descriptions is visible in all parts of Weno (DTC&I, 2004).
The only solid waste facility on Pohnpei is the dumpsite on Dekethik Island on the east side of
the causeway at its northern end. The facility has an operations shed, a battery recovery shed,
and separated areas for aluminium can compaction and storage and fuel drum sludge product
extraction and storage. The larger portion of the area is used for trash intended for disposal,
without recovery efforts. A private company, Pohnpei Waste Management Services (PWMS)
provides most trash collection services, although the Kolonia Municipal Government provides
collection services for about half the residents and commercial establishments in the town. The
State Department of Public Works has had overall responsibility for the sector (DTC&I, 2004).
There is no effective recycling operation, but PWMS is making an attempt to set up recovery
operations for aluminium cans, car batteries and oil sludge. This leaves the general public to
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transport their household wastes to the solid waste facility or transport it to a community
waste pit, shoreline waste pile, or create a waste pile within the household location.
The existing solid waste facilities on Chuuk comprise the Fanipat dumpsite on Weno, a small
site on Tonoas Island and the Weno Recycling Facility. The latter has responsibility for
collection, compaction and shipment of aluminium cans although it is currently not operating
effectively. Responsibility for solid waste management rests with the Department of Public
Works. The Fanipat dumpsite on Weno Island is on prime land along the island’s southwest
coast. The site has no fence, no buildings and no personnel. There are also several unofficial
dumpsites along Weno roads and abundant uncollected trash, car bodies and derelict
equipment all over the island. Trash collection is scheduled three times a week, but is
reportedly not reliably operated. The official dumpsite on Tonoas Island is near the village of
Sampras. It serves a large part of the island and most Tonoas residents deliver their household
wastes to the facility. On other islands of the lagoon, the absence of roads means that each
community generally has its own local dumpsite (DTC&I, 2004).
The solid waste facilities in Kosrae comprise five dumpsites and an aluminium can compaction
and storage facility. The dumpsites are: Lelu Municipality dumpsite which is the largest of the
five and occupies a hillside opposite the KUA power plant. Cover material is available for this
site, but it should ideally be moved to a bona fide landfill facility. This is the only site to have a
public collection service. A dump truck is employed for roadside collection of trash along the
circumferential road, two times per week. The Tafunsak Municipality dumpsite, a small area
located east of the airport and commercial port. The Malem Municipality dumpsite, a small
area located south of the Lelu causeway along the circumferential road. Very small dumpsites
located at Utwe and Walung village (DTC&I, 2004).
In all cases the dumpsites are located near residential and/or administrative areas, none have
fences or any evidence of an organised operation.
There are two more or less satisfactory operations to reduce trash, namely an aluminium can
operation and the recovery of oil sludge. No state government body is specifically charged with
responsibility for solid waste management, but this role is taken on by default by the
Department of Public Works. The Kosrae State Government prepared a Solid Waste
Management Plan in 1997, but the plan has yet to be implemented. An effort has been made to
decentralise responsibility for the sector, and municipal governments have now been
empowered to deal with solid waste management at the municipal level.
The only Yap solid waste management facility is the Fitkabeetinaem landfill adjacent to the
YSPSC power plant west of Colonia. Waste is regularly collected once or twice a week from a
wide area by Department of Public Works and Transportation for delivery to the landfill, where
it is dumped and compacted. It is estimated that about 60% of the waste generated in Yap
Proper being collected. An aluminium can collection operation has been taken on by a local
company, the WAAB Transportation Company (DTC&I, 2004).
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8.

Water Governance

8.1 Traditional
Traditional institutions remain strong in the FSM. The Micronesian society revolves around the
family unit with welfare closely related to land and resource ownership. Laws in land and water
resource ownership alters from state to state. Kosrae and Pohnpei are similar in that land is
owned both privately and by the State, but the water resources are fully owned by the State. In
Chuuk, the majority of both land and water resource are privately owned, with Yap going
further still with almost all land and water resources coming under traditional ownership.
Across the FSM there is law that prevents non-citizens from land ownership, however longterm leases are common (FSM Government, 2002).
Traditionally the FSM society has had complex hierarchical structures with people having strong
links to their homelands (Rose, 2004). Each land was ruled by a paramount chief, who was the
symbolic owner of the land, each land roughly corresponds to the current borders of the
municipalities in each state.
Traditional land titles pass through the matrilineal lines, and certain family lines only are given
the opportunity to become paramount chief within their community. However the title while
being restricted to a possible few, is also earned with displays of traditional knowledge, skills
and various acts of community service. The chiefs are also held accountable, if it is deemed that
they are not sufficiently carrying out the duties their title has the ability to be revoked (Rose,
2004). Traditionally the chiefs, because of their symbolic ownership of all the land, had
responsibility over the management of the land and water resources, often using traditional
knowledge passed down over generations.

8.2 National
The role of the national government in FSM is not in direct services and management of
resources but in providing guidance to the state governments through assistance measures
including financial support for infrastructure projects mainly through U.S. Compact and donor
aid funding. The donor funding often requires a national agency to facilitate the funding
arrangements.
The FSM National Congress is comprised of 14 senators, 10 serving 2-year terms proportional to
the population coverage across the states, and 4 serving 4-year terms with one from each of
the states. The President is selected through a congressional vote from the 14 senators
between the 4 year term senators, there is unwritten agreement that the President position
rotates between the states.
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8.3 State
The majority of the management and infrastructure works are carried out at the State
Government level by a range of departments and agencies (FSM Government, 2011).
The Governor is head of the State Government and like the National Government President is
elected in set 4 year terms.
The governance, maintenance and operations of the water resources and supply are commonly
roles of the utility corporations in each state. With the following agencies a mix of privatepublic enterprises;
− Pohnpei Utilities Corporation (PUC)
− Chuuk State Public Utilities Corporation (CSPUC)
− Yap State Public Services Corporation (YSPSC)
− Department of Transportation and Utility of Kosrae (DOTU)
Each of the UC’s generally takes care of power generation and distribution as well as water
distribution, with the exception of Kosrae’s DOTU. Kosrae State Government are considering
moving the water and sanitation services from DOTU to their power distribution company
Kosrae Utilities Authority (KUA) in line with the other states (SPREP, 2010).
In addition to the Utilities Corporations there are some other specific institutions connected to
water and sanitation at national and state government levels. The states also have other
departments and divisions including their Health Departments and EPA’s that assist in
managing various areas of water resource management.

8.4 Municipal
The Municipal Governments also have a major role to play in water resource management, with
the responsibility of working at the community level to ensure the safety of the community
water systems. With only a third of the population covered by the public distribution systems,
the majority of the population is covered by community level systems. The municipal
Governments must regulate and ensure the safety of the community water and sanitation
systems, many of the local and regional NGO’s have been willing partners in facilitating these
efforts (FSM Government, 2011).

9.

Water Sector Financing

The FSM financially has become very dependent on its links with the US. After gaining
independence from the US in 1986, a Compact of Free Association was signed between the two
nations. The Compact sees the US transfer financial assistance to support the governmental
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operations of the FSM (DoR&D, 2010). The economic assistance package was signed to cover
the FSM for 15 years into its independence. However when 2001 came instead of just cutting all
funding the US signed a new Compact that gradually reduced the economic assistance
overtime. The FSM currently receives payments of US$92 million per year, US$76 million in the
form of grants and $16 million towards a trust fund (DoR&D, 2010). In 2023, when the second
Compact is due to end the permanent interest-bearing trust fund aims to provide the same
level of income that was available during the time of the second Compact (DTC&I, 2004).
With the use and implementation of this roughly $100 million annually, 30% is required to
contribute towards socio-economic development in the form of infrastructure improvements
through to the year 2024, the break-up by sectors are mentioned below, with water supply and
wastewater receiving US$141.9 million, see table 11. This corresponds to a total sector
investment of $142 million for the period 2004-2023 divided into projects indicated in appendix
3 (DTC&I, 2004).
Projects that were proposed in the IDP which either cannot be fully funded during this period or
are unable to be commenced are indicated in appendix 4 & 5 (DTC&I, 2004).
The Investment Program includes an allowance of 10% of the infrastructure cost funded by the
Compact for maintenance. This cost will be funded 50% through the Compact and 50% by the
states (DTC&I, 2004).

Sector
Water supply/ wastewater
Education
Roads/ pedestrian facilities
Maritime transportation
Electric power
Air transportation
Solid waste management
Health
Government buildings
Program management

Total

Amount (US$ millions)
141.9
135.4
120.9
88.5
81.1
68.4
40.8
32.5
27.3
10.7
747.5

Table 11; Infrastructure planned payments through to 2023 in FSM (FSM Government, 2003)

With the deficiency of financial resources and high dependency on external revenue sources
the development of the infrastructure to meet the desired community needs as well as an
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adequate maintenance programs cannot be met by the States budget plans. As a result of the
substandard maintenance programs the levels of service, quality and quantity of the systems
have declined, and future growth needs are not being met (FSM Government, 2003).
With the Compact due to be phased out there is a need for the UC’s to be self-sustaining
financially both in the water and energy distribution.
State Government’s recognize since the cost of water supply and sanitation is being covered
within the UC’s by the revenue from electricity and its generous subsidy from the Compact, the
sustainability of the UC’s need urgent attention. Water just a few decades earlier had been a
free commodity, and remains a free commodity in Kosrae still, however a tariff needs to be
charged on both water supply and sanitation services.
This requires that UC’s activities that were previously funded by the respective state
governments, must now use tariffs and pricing structures to cover their service costs. With the
tariff structuring considering the aspect of affordability across the community as well as the
option of cross subsidizing amongst various users (FSM Government, 2003).
The FSM’s current main source of income derives from the fisheries sector, it is also their most
likely area of commercial expansion along with tourism. Both these sectors have identified that
in order for expansion supplies of clean water and sufficient sanitation systems are
prerequisites.
All levels of government have also recognized capacity building of UC staff is needed for
institutional strengthening. The U.S. Department of the Interior has previously run such
programs, with benefits and positive reports being documented as a result.
There have been other sources of external funding also in the sector in aid from Australia and
China and loans that have been approved from the Asian Development Bank with further
funding being considered (FSM Government, 2003).

10. Priority Issues and Emerging Threats
10.1. Social Priority Water Issues
1. Water Quality; with human and animal waste directly entering waterways creates many human
health issues, including diarrheal diseases. Many information boards have been funded to
inform the community of the safety of recreational sites, including this sign located outside the
hospital in Pohnpei, see figure 18.
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Figure 18; Recreational Water Safety Sign outside the hospital in Pohnpei (Photo: M. Johnston)

2. Improved Sanitation Services; Sanitation coverage in the rural area is very poor. According to
the WHO (2011) the rural population has less than 20 percent improved facilities, with this
figure falling consistently since 1990.
3. Accessibility to public water systems/ improved systems; Even though the improved drinking
water sources in FSM are high for both the rural and urban communities, with both figures
being over 90 percent (WHO, 2011), the coverage of the public water supply systems only
covers around a third of the total population.
4. Community Engagement; historically community engagement has been very poor. In originally
creating the Nett Wastershed Protected Zone the Pohnpei State Government gave little
consideration to community consultation, this was received poorly by the Nett Community as it
was interpreted as a government land grab, going against traditional land ownership practices,
and the villagers were seen carrying guns and machetes against the government officials. Even
today as part of the IWRM Demonstration Program efforts to negotiate a new boundary are
slow. Community engagement on other water management practices is important and efforts
are being made, see figures 19 and 20.
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Figure 19; Community mapping exercise in a Nett village (Photo:
M. Johnston)

Figure 20;
Community engagement in a Nett village (Photo: M. Johnston)

5. Health Epidemics; There have been many recorded water-related disease outbreaks in the FSM
over the last decade, especially in the remote outer islands, and the coordination of mitigation
and response actions are poor (WHO, FSM Government, 2011). Confusion on responsibilities
and funding deficiencies lead to a greater impact than what is necessary.
6. Public Safety around Water Bodies; as a result of attending community meetings, a big concern
of theirs is safety around water, many people have drowned and injured as a result from being
caught in the river during times of increased flow.
7. Food and Water Security; the atoll islands especially are hit by the impacts of prolonged
droughts and flooding, food and water supplies have been known to be supplied to the
communities in time of need (Fletcher & Richmond, 2010).

10.2. Economic Priority Water Issues
1. Sustainability of UC’s; with the U.S Compact funding due to be wound up in 2023, the utilities
companies will not receive the subsidies they currently do. They need to recover their
maintenance and service costs with the appropriate tariff structuring.
2. Affordability of water; water up until the last few decades has been a free commodity, and
remains so in Kosrae. Any increase in the cost of water may send the public to source
alternative unimproved sources of water, which has the potential to lead to an increase in
human health problems.
3. Storage Capacity; It has proven expensive to expand the storage capacity systems in the FSM,
the topography and geology are not conducive to producing economical structures.
4. Demand Management/ Trends; with the public systems currently struggling to cope during
extended periods of drought it also impacts on the viability of new commercial developments.
Without certainty of water supply developments are reluctant to commit to large scale projects.
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5. Aging Infrastructure; maintenance of the water systems has been poor, and as the current
systems age, there will be need to increase spending on maintenance, with parts and equipment
needing to be sourced from abroad at great costs.

10.3. Governance Priority Water Issues
1. Data and Information Collection and Sharing; currently at the national level no comprehensive
library database is kept. Maps, photos, scientific reports, water quality and quantity data are
not collated or catalogued. There are numerous agencies both at national and state levels that
all collect but fail to share their general information that could help other agencies make better
informed management decisions.
2. Water Sector Investment Planning; the last comprehensive water investment plan was formed a
decade earlier as part of the greater Infrastructure Development Plan, even though funding has
been planned through to 2023 the Plan needs updating, especially allowing for future climate
variability measures.
3. Lack of Water Policy; as recognized by the President and Governors as part of their 2011 Water
Resloution the is no nation coordination water and sanitation policy
4. Coordination of Programs and Budgets; there are numerous projects occurring across the FSM,
and many have aspects that cross over into other projects. However there is little
communication between agencies on what activities each are completing. Duplication of tasks
quite commonly occurs, when effective communication could allow for coordination of projects
and budgets.
5. Lack of Human and Financial Capital; with the FSM having a small population, a small GDP,
covering a large geographical area, it creates numerous problems. There exists a small pool of
expertise and quite often consultants are required to be employed from abroad at a great
expense. Even just travelling from island to island puts a great burden on the budget.

10.4. Environmental Priority Water Issues
1. Habitat Destruction and Deforestation; with clearing occurring in the watershed areas of the
high islands for sakau production, runoff has increased and this is resulting in landslides. With
under 15 percent of undisturbed forest remaining it also impacts on the high biodiversity value
of the islands.
2. Wastewater Control; with much of the sanitation services not being treated and large amounts
of waste from piggeries being directly washed into the waterways it has the potential to cause
impacts like algal blooms that could seriously affect the coastal fisheries.
3. Pollution; remains a huge issue in the FSM, there are commonly food packaging sprawled all
over the streets, disused car piled up along side of the road and chemicals being dumped
straight in the waterways. Many efforts have been made to inform the community about
pollution from integration signs, see figures 21 and 22, to posters and stickers, see figure 23.
Regulation has also been attempted recently with Pohnpei passing a ban on plastic bags and a
tax on aluminum cans.
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Top left to bottom:
Figure 21; Sign showing Water Pollution Causes (Photo:
M. Johnston)
Figure 22; Water is Everyone’s Business sign located at
Pohnpei Airport (Photo: M. Johnston)
Figure 23; Information on Pollution given out at a
community meeting (Photo: M. Johnston)

4. Climate and Weather Variability Impacts; the FSM is constantly at the ebb and flow of the ENSO
that causes droughts and flooding rains, but it will also be highly vulnerable to the impacts of
human-induced climate change.
5. Land Degradation; continued sand mining for construction materials, continued building along
the shore, and clearing of mangroves all contribute to the increasing issue of erosion.
Salinization is also an issue with use of submersible pumps in retrieving water from wells,
especially on the atoll islands.

11. NWTF
11.1 Background
The history of the FSM NWTF can be politically traced back to the United Nations General
Assembly when on July 28th 2010, a resolution was adopted on the human right to water and
sanitation. The United Nations Human Rights Council also passed a resolution in September
2010 also adopting the human right to water and sanitation. It was in considering these
resolutions that Micronesia’s Traditional Leaders made their own resolution during their Fifth
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Micronesian Traditional Leaders Conference in November 2010 to “ensure access and right to
safe and clean drinking water” across the region.
This further led to the President and Governors of FSM to call a Water Summit on World Water
Day 2011, 22nd March. From this summit it was recognized that there was a need for an
overarching policy guiding water and sanitation management and recognized that the ideal way
to produce this was through a consultative process led by the National Water Task Force.
A resolution was signed by all the states and at the national level to participate in the National
Water Task Force, with the key outputs of producing a comprehensive National Water and
Sanitation Policy, including National Water Outlook and Water Sector Investment Plan.
However with the first meeting being set in the resolution to be held in May 2011, it was not
until May 2012 before the first meeting was actually held.

11.2 Functions of the NWTF
As set out in the Terms of Reference for the National Water Task Force, see appendix 6, the
proposed membership was drafted. The Terms of Reference also sets out a list of procedural
rules for the conducting of meetings as well as a set of operational guidelines for the Task Force
to follow.
A formal invitation letter was sent to the Governors of each state requesting them to nominate
who they would like to attend the meeting. It was requested that it would be preferable if one
delegate would be the Lt. Governor, and the other delegate a technical advisor in the water
field. Formal invitation letters were also addressed to various Departments and Offices asking
them to nominate a delegate, a suggested name was also put in the letter as the preferred
option.
For the initial meeting, since the main operation was dealing with the production of the
National Water, Sanitation and Climate Change Outlook, it was thought important to also invite
technical experts who could contribute to the discussions. These technical experts will mainly
be made up of staff from the lead agency in the Department of Resources and Development,
and also the Secretariat of the Pacific Community as a facilitator of the program. The
permanent members and the technical members are listed below;
Permanent Members of the NWTF
Marion Henry
Dept. of Resources & Development
Alissa Takesy
Dept. of Resources & Development
Shanty Sigrah
Dept. of Foreign Affairs
Cindy Ehmes
Off. of Environment and Emergency Management
Dickson Wichep
Dept. of Transportation, Communications &Infrastructure
Moses Pretrick
Dept. of Health and Social Affairs
Marly Fredricks
Public Information Office
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Steven George
Juliet Jimmy
Willy Kostka
Amena Yauvoli
Carson Sigrah
Marcelo Peterson
Ritis Heldart
(TBC)
(TBC)
(TBC)
(TBC)
(TBC)
(TBC)

Dept. of Justice
Dept. of Finance and Administration
Micronesian Conservation Trust (NGO)
Secretariat of the Pacific Community
Kosrae State Government, Lt. Governor
Pohnpei State Government, Lt. Governor
Chuuk State Government, Lt. Governor
Yap State Government, Lt. Governor
National Water Policy Officer
Kosrae State Water Focal Point
Pohnpei State Water Focal Point
Chuuk State Water Focal Point
Yap State Water Focal Point

Technical Members
Esmond Moses
Leerenson Airens
Christopher Paterson
Mathew Johnston
Gibson Susumu
Valentin Martin
Jean Bertrand Azapmo
Pasha Carruthers
Fenno Brunken

Outlook Consultant
IWRM Technical Focal Point
SPC; SOPAC Division
Acting IWRM Project Manager/National Water Policy Officer
Dept. of R&D; Agriculture Division
Dept. of R&D; Marine Resources Division
Dept. of R&D; Trade & Investment Unit
SPC; Climate Change Program
SPC; Climate Change Program

As per the procedural rules a draft agenda was distributed to the NWTF members, see appendix 7. The
initial plan was for the National Water Task Force Meeting to be held over one day, however due to
flight availability from the states the agenda was moved around to accommodate, and the meeting was
then structured over two days. Day one involved all the national level members, technical members and
Pohnpei State delegates. The meeting was held at the Central Facilities at the National Capital, see
figure 24. The meeting was the full planned meeting of the NWTF. Day two was developed around the
states needs and was held at the Pohnpei State Offices, see figure 25. It started with an overview of the
full NWTF meeting before heading into a tailored session to help the states build state water
committees in order to build the integration of stakeholders at the state level, and to also help inform
the greater NWTF. In the afternoon an event was planned to show how the integration of various
stakeholders can work, with a fieldtrip to Nanpil see the works being done as part of the IWRM
Demonstration Project.
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Figure 24; NWTF Meeting in action (Photo: M. Johnston)
Figure 25; State Meetings on Day Two (Photo: M. Johnston)

11.3 Meeting Objectives
Highlight the purpose of the National Water Task Force
− Understanding the functions and roles of the National Water Task Force
− Obtain input on the areas to be covered in the Outlook
− Obtain views, resources, data and information on the state of water resources in FSM
for the development of the Outlook
−

−
−
−
−

Agreement on the work program for the National Water Task Force
Agreement on the membership for the National Water Task Force
Agreement on the Terms of Reference of the National Water Task Force
Development of State level activities and programs

11.4 Meeting Outcomes
−
−
−
−

−
−

Understanding of the events that led to the development of the National Water Task Force
Understanding of the roles of the Permanent Members of the NWTF
Discussion of new members for the NWTF including a member of SBOC and the National
Archives
Agreement on the need to have state water focal points to compile information from the states
and for them to be the secondary State Permanent Members on the NWTF and be in direct
communication with the National Water Policy Officer.
Questionnaire to be developed by Esmond to be sent out to all the states and national
departments on information that is required to fill the gaps in the Outlook Draft.
Next NWTF meeting set down to for August to coincide with the EPA Summit, with the following
meeting in October to coincide with the Traditional Leaders Meeting
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−
−
−
−
−
−

Agreement on the timeline to produce the Outlook Report for the Traditional Leaders Meeting
Agreement to produce a draft Water & Sanitation Policy for the 3rd NWTF Meeting
Agreement to attempt to release the Water & Sanitation Policy at a National Water Summit to
be held on World Water Day 2013 (March 22)
Agreement to then develop a national IWRM Investment Plan during 2013
Agreement by the states to develop state water committees before the next NWTF Meeting
Consultation period with the states to be developed for input into Outlook
Many of the items form part of the National Water Task Force Workplan, appendix 8.

11.5 Recommendations
− Communicating through to the states via the governors/lt. governors offices directly,
using email and phone calls rather than mail.
− Follow up on the development of State Water Committee, and possibly attend
meetings, it is vital for each committee to elect a secretary who will be the focal point
who will be in regular contact with the National Water Policy Officer as the Secretariat
of the NWTF. The state focal point will also be responsible for compiling the
information from the states, and represent the state alongside their Lt. Governor at the
NWTF
− The date for the task force meetings should be discussed and agreed upon, there are
many other meetings that occur across government that have the potential to clash,
also be aware of outside influences such as graduations, public holidays on the
availability of flights and attendances.
− Look into the possibility to back onto other meetings such as the EPA summit, but
maintain that the agenda is not watered down as a result.
− The need for stability of membership to gain cohesiveness within the working group,
currently they are hesitant to voice opinions and contribute to discussions.
− There was recognition that there are many programs running at state and national
levels that need to be compiled into a database, this can help cross coordination
between various departments.
− Recognition was also reached on the need for there to be a national database of maps,
photo, scientific reports, water quality/ quality data, water usage and health figures
related to water.
− Political will is best achieved when linked to certain events such as Traditional Leaders
Meetings, Joint Government Meetings or even Water Summits
− The need for R &D to see water as part of their official workplan, not just temporary as
part of this program.
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− The short term outcomes have been addressed in the workplan, and by the end of 2013,
the process of producing the Outlook, then the Water & Sanitation Policy, followed by
the IWRM Investment Plan.

12. Conclusion
The FSM’s ability to have efficient and effective governance in place is highly compromised by
their complexity of governance structures. What would be the common size of one municipal
council within Australia with just over 100,000 residents, in the FSM it has four levels of
governance, a national government, four state governments, many more municipal
governments as well as the traditional governance structures that remain in place. This is
compounded by the geographical complexity within FSM. With the islands spread across a vast
area it makes coordination expensive and time consuming with a simple one day meeting in
Yap the participants may be stuck there for a week.
With the small population, creates problems of human capital, there may be some brilliant and
motivated individuals, however there is a general lack of genuine leadership across the
numerous level of governance. There is also tension below the surface with a distinct caste
system existing in the FSM. Outer island communities traditionally are seen of as of lower
caste, and the political will may not always be there to support them, especially in that they are
the communities at most risk.
The key to changing views and behaviors are generally by engaging the women and youth,
however the education system is part of the problem. The FSM education system teaches a US
curriculum including US history because the resources are not there to produce their own
curriculum. The teaching and understanding of their traditional culture and practices creates
great platform for learning. The other issue in the education system relates back to the caste
system with many of the teachers being from the lower caste. Pressure is put on the teachers
by parents to be soft on the high caste students, not creating an ideal education base for the
likely future government employees.
The FSM also has an unhealthy dependence on foreign aid. When the U.S. Compact of Free
Association ends in 2023 the capacity of the FSM governments to maintain infrastructure
spending and maintenance programs on existing infrastructure is in real doubt. An emphasis
will need to be made in the sustainability of services and investment planning into future
infrastructure developments. Cost-recovery plans will need to be put in place for the water
supply and sanitation systems as well as supporting systems such as health and related
infrastructure.
Regulation also seems to be a dead end in the FSM. Various environmental policies if they were
put into practice as part of the proposed Water and Sanitation Policy would most likely be
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ignored by the general public. Regulations on such things as piggeries and sanitation facilities
would require the human capacity to monitor and regulate that is simply non-existent in the
FSM. Environmental policies that are likely to be successful are like the new law in Pohnpei to
ban plastic bags and put a tax on cans, this can simply be enforced from one point of entry at
the border, therefore likely to have success.
Policy in FSM also has the tendency to be signed with a big celebration and hoopla, but it is
common that by the next day the detrimental practices return back to normal, with the political
will not strong in actually wanting to change the behaviors and practices of the community.
All this may seem quite negative and harsh but it highlights how much of a challenge it will be
for the FSM to have a successful Water and Sanitation Policy and how important it is for the
country to have a comprehensive and sustainable water sector investment plan.
The water related issues impacting the FSM are the common issues facing almost all other PIC’s
with; Sanitation Coverage, Waste Disposal, Climate Variability, Watershed Management and
Atoll Water Security. The common problems throughout the Pacific need a regional wide
approach. The outcomes from each of the individual country programmes and a regional
support network are the best ways to highlight international best practices. The example of
Tuvalu developing a model of successful composting toilets, will be a great addition to the FSM
Project especially in relation to rural sanitation coverage, with time and time again sanitation
being mention as the highest priority issues across many of FSM’s communities.
Water does need to be seen as a priority in FSM and hopefully regular meetings of the National
Water Task Force and the State Water Committees can facilitate this. It will hopefully help in
integrating all the stakeholders involved in water, and their combined resources will help in
producing good governance practices. Programmes such as the IWRM Demonstration Project
with heavy emphasis on engagement at the community level is just as important as the policy
side, as it deals with the many local concerns and gives them tools for better management
practices from the ground up. With the enabling of individual communities leads to this
information being spread to communities all over the island, and hopefully more programs
spreading to the other islands throughout the FSM.
These IWRM practices are not only aimed at good governance of the water resources but
aimed to enhance the communities socially, economically and environmentally.
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Appendix
Appendix 1; PUC Water System

Appendix 2; Weno Water Supply and Wastewater System (CPUC, 2012)
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Appendix 3; Water Supply/ Wastewater- Proposed Project Implementation Schedule (US$
‘000) (DTC&I, 2004)

Appendix 4; Water Supply/ Wastewater- Funded of Partially Funded Projects (US$ ‘000)
(DTC&I, 2004)

Appendix 5; Water Supply/ Wastewater- Unfunded Projects (US$ ‘000) (DTC&I, 2004)

57

Appendix 7; FSM 2011 Water Resolution and NWTF Terms of Reference (FSM
Government, 2011)
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Appendix 7; National Water Task Force Meeting Agenda
National Water Task Force Meeting
Agenda for the First Meeting of the National Water Task Force- Federated States of Micronesia
Date/Time

Items
•
Welcome and
Introductions

•
•
•
•

Wednesday 23 May

Background and
Overview

Details

Objective(s)/ anticipated output(s)

Secretary of Resources and
Development DepartmentMarion Henry (Chair):
Introduction
National Water Task Force
Members
SPC Team Members
R &D Team Members

Introductory remarks from the
chair.
Introduce the National Water Task
Force Members and other
members attending the meeting.

Overview of FSM Joint
Resolutions on Water and
Sanitation and the
Establishment of the FSM
National Water Task Force

Highlight priority actions identified
during FSM National Water Summit
on World Water Day 2012

11 am MORNING TEA

Priority Areas of Work
for the FSM National
Water Task Force
How we can manage
water together?

•
•
•
•

Water and Sanitation Policies
for FSM
State Water Task Forces
State Action Plans

Provide an overview of the goals
for water and sanitation in FSM

Mathew Johnston:
Understanding of the functions of
presentation on purpose of a
National Water Task Force and the National Water Task Force
its roles
1 pm LUNCH BREAK

•

Esmond Moses: development
of a national National Water,
Sanitation and Climate Change
Outlook

Obtain cross-sectional overview of
the water resources situation
within FSM

•

Facilitated discussion on the
development and completion
of: national water outlook;
water and sanitation policy;
and National IWRM plan

Agreement on the way forward and
work program for the FSM National
Water Task Force

Water Outlook

Work Program
Development
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Date/Time

Items

Thursday 24 May

State Planning
Sessions

Details
•

Consideration of State roles in
Water Policy and IWRM
Planning

Objective(s)/ anticipated output(s)
Identification of State level
activities and programs

1 pm LUNCH BREAK

•
Nanpil Fieldtrip

Visit IWRM Project activities
at Nanpil Dam and also a
meeting community
engagement at Nanpil Village

Show the IWRM practices that are
taking place as part of the IWRM
Demonstration Project, and inspire
the state delegates on various
government and non-government
partners working together
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Appendix 8; National Water Task Force Workplan
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