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1 Summary
This report presents the findings and recommendations from a marine survey carried out by the
University of Hawaii Sea Grant College Program and the College of the Marshall Islands Marine
Science Program on April 5-7, 2014 at the existing and proposed sewer outfalls on Ebeye Island in
Kwajalein lagoon. Its purpose is to inform the siting of the proposed new sewer outfall and
wastewater line for the area. The proponent for the project is Kwajalein Atoll Joint Utilities
Resources Inc.
The report may also be useful for the RMI earthmoving and environmental assessment permitting
process, and provides a baseline reference for future monitoring or research. More directly, it allows
landowners and Government to understand the environmental value of the coral reefs along part of
the Ebeye lagoon side shoreline. The scope of the lagoon side investigation follows the Ebeye
Water Supply and Sanitation Project terms of reference provided on December 13, 2013.
The Ebeye Water Supply and Sanitation will involve the installation of a new sewer outfall and
wastewater line. In consideration for siting on the lagoon side there are several possible locations.
One is the current location along the concrete blocks holding the existing wastewater line in place.
Others include directly adjacent to the existing line, or some distance on either side.
The most obvious direct local benefit of the reef ecosystem is the shoreline that exists today. Shores
along Kwajalein Atoll have been selectively weathered and eroded into sand and coral
bedrock/beachrock over time. The Ebeye Island lagoon shoreline is in a state of dynamic
equilibrium. Great care needs to be taken in any shoreline modification effort because the effects of
impacts are not easily predicted and are usually impossible to reverse. The structural integrity of the
reef and reef flat protects against the daily swells and waves, and the occasional storm surge. It does
this by dissipating wave energy.
Few people purposely damage our reefs. Most issues arise from our assumption that reefs can
handle our excesses. By far the two greatest threats to reef health today are global; coral bleaching
and ocean acidification stemming from increased carbon dioxide levels in the atmosphere. Beyond
the physical impact of sedimentation in run-off is the nutrient nature of the material. Ground coral
rock contains phosphates and nitrates that act as liquid fertilizer in the marine environment. While
nutrients entering the marine environment is normal, the excessive rates at which they enter from
excavated shorelines, sewage and grey water, and agricultural areas in particular is causing
eutrophication. Coral reefs are gradually being replaced by algae.
The method used for this assessment is in situ observation of the substrate and water column to
gather information about reef morphology and marine life in the vicinity of the proposed works at
the existing and proposed wastewater line. Techniques employed include intertidal walks and
swims along the reef flat and shallow subtidal, as well as spot checks on the reef edge and deeper
slope. Data is interpreted in the context of the importance of marine biodiversity and the complexity
of relationships among reef inhabitants.
*The full text and images of the following recommendations is in section 5.
This benthic morphology and marine life assessment is primarily an inventory with interpretation
based on a formal method of collecting and analysing data. It does not, however, have a table matrix
of impacts with their effects rated in terms of magnitude and direction. It instead highlights
important issues and places them in the context of shoreline modification and coral reef health. The
marine survey of the existing and proposed wastewater line on Ebeye is encouraging in terms of
shallow subtidal coral quality, yet disturbing for overall reef health in terms of sedimentation,
macroalgae cover, and available substrate for coral recruitment. The dominant wind and current
direction is towards the southwest so impacts tend to be more significant in that direction.
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The report raises several ecological concerns:
1. Non-coral invertebrates are largely absent from the reef, especially giant clams. The
scope of this survey does not include a formal investigation into historical uses of the
reef that may have negatively impacted the variety and abundance of invertebrates
harvested in the past.
2. Large (>20cm) and medium (10-20cm) fish are also largely absent from the reef. The
‘snapshot’ nature of the fish survey does not necessarily encompass enough information
to conclusively state that fishing pressure has resulted in this situation.
3. Coral cover varies from 5-50% across the survey sites. The high average is largely due
to the very good coral in proximity to the middle part of the existing wastewater line.
The area of primary concern for protection however, is the shallow rise in the reef
along the proposed wastewater route, where live corals are situated within a field of
unconsolidated coral rubble. The deeper bommies have already shifted to macroalgal
dominance, with low coral biodiversity.
4. Upwards of 25% of the sandy substrate beyond the outfall is covered with
cyanobacteria algae and fine silty sediment 2-3mm thick. This is a significant amount,
and is largely responsible for the supply of nutrients and silt to the deeper bommies.
From that perspective, the recommendations below offer opportunities for mitigation and protection.
They also identify where the scope of work can be improved for application on similar projects, or
for continued monitoring efforts in Kwajalein lagoon. There are five (5) recommendations:
1.1.1

Recommendations Related to the Proponent (Developer Actions)

1. Siting: For locating the ocean outfall into the lagoon side, it should be sited as shown in
figures 5.1a & 5.1b based on the benthic morphology and marine life identified through this
survey. A depth profile along the route is shown in figure 5.2. Note: Four video transects
along this route, from shore to site 2 have been submitted to GHD at the time the survey
was conducted. They should be viewed in association with this report and are referenced on
the field sketch in figure 5.3.
2. Notification: This report can serve to inform the environmental assessment sections of the
Preliminary Proposal and Environmental Management Plan required by the RMI EPA.
3. Coral Relocation: Any small coral colonies that can easily be dislodged in and around the
outfall route in the shallow subtidal should be picked up by hand and relocated to the same
depth either to the north or south. This is particularly important in the area of site 8, and can
be done using local diving expertise from Ebeye or Majuro.
4. Materials: Sediment curtains floated at the surface and weighted at the bottom need to be
placed during any any excavation, dredging, or backfilling works on the reef flat and
shallow subtidal, as indicated by the red lines in figure 5.1a. This will mitigate the risk that
corals in proximity will be negatively affected. To maximize the protection offered, every
effort needs to be put to reduce the space between the floats and the top of the mesh
material.
5. Timing: All work in the intertidal including land-based work close to the high water line
must take place from 2 hours before to 2 hours after low tide. This minimizes the potential
for a sediment plume to disperse and settle across coral colonies in proximity to any
dredging or shoreline modification that may be required (e.g. near landing of wastewater
line east of site 12).
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2 Introduction
2.1 Scope
This report presents the findings and recommendations from a marine survey carried out by the
University of Hawaii Sea Grant College Program and the College of the Marshall Islands Marine
Science Program on April 5-7, 2014 at the existing and proposed sewer outfalls on Ebeye Island in
Kwajalein lagoon. Its purpose is to inform the siting of the proposed new sewer outfall and
wastewater line for the area. The proponent for the project is Kwajalein Atoll Joint Utilities
Resources Inc.
The report may also be useful for the RMI earthmoving and environmental assessment permitting
process, and provides a baseline reference for future monitoring or research. There are Sustainable
Development regulations that have been drafted since 2006 and are now awaiting final translation
into Marshallese before they go into effect. They will complement but not replace the earthmoving
and EIA regulations. More directly, the report allows landowners and Government to understand
the environmental value of the coral reefs along part of the Ebeye lagoon side shoreline. The scope
of the lagoon side investigation follows the Ebeye Water Supply and Sanitation Project terms of
reference provided on December 13, 2013.
GHD Consultants and Kwajalein Atoll Joint Utilities Resources deployed drogues on April 7-8 to
assess water circulation on both a flood and ebb tide. This was also done as part of an investigation
on limited currents and biological characteristics in the same general location by Amesbury et al.,
1975. While the results of the additional current study works are not discussed in this report, the
figure provided by GHD is included in appendix A.

2.2 Site Location
Figure 2.2.1 is a satellite image of the northern one-third of Ebeye Island. The yellow arrow depicts
the area where the existing sewer outfall and wastewater line are located.

Fig. 2.2.1 Lagoon Side of North Ebeye
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2.3 Site and Development Characteristics
Figure 2.3.1 is a larger scale satellite image of figure 2.2.1. There is a faint line in the direction of
and to the right of the yellow arrow. This is the existing wastewater line, further delineated by the
dashed yellow line through the reclaimed shoreline.

Fig. 2.3.1 Existing Wastewater Line

The Ebeye Water Supply and Sanitation will involve the installation of a new sewer outfall and
wastewater line. In consideration for siting on the lagoon side there are several possible locations.
One is the current location along the concrete blocks holding the existing wastewater line in place.
Others include directly adjacent to the existing line, or some distance on either side. The green
arrow in figure 2.3.1 points to the shore where this marine survey will show is the ideal landing
location for the new sewer line. Figure 2.3.2 shows the shoreline in this area.

Fig. 2.3.2 Proposed Landing of the New Wastewater Line, looking east-northeast
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2.4 Benefits of Maintaining a Healthy Reef
Marine life quality on the reef flat and coral reef along the existing and proposed wastewater line
will be discussed at length in this report. This section highlights the many ecological relationships
fundamental to understanding the marine life quality along this lagoon side stretch of Ebeye. Coral
reefs in this area are fully adjusted to the dynamic nature of the wind and swells that are the norm
across the Marshall Islands. Coral colonies are generally compact and resilient in the shallows (fig.
2.4.1) and more fragile and diverse with depth (fig. 2.4.2).

Fig. 2.4.1 Acropora sp. coral adjacent (north) to shallowest
5 blocks of existing wastewater line - 1.5m depth

Fig. 2.4.2 non-Acropora sp. coral on deepest 5 blocks of
existing wastewater line - 5m depth

The most obvious direct local benefit of the reef ecosystem is the shoreline that exists today. Shores
along Kwajalein Atoll have been selectively weathered and eroded into sand and coral
bedrock/beachrock over time. The Ebeye Island lagoon shoreline is in a state of dynamic
equilibrium. Great care needs to be taken in any shoreline modification effort because the effects of
impacts are not easily predicted and are usually impossible to reverse. The structural integrity of the
reef and reef flat protects against the daily swells and waves, and the occasional storm surge. It does
this by dissipating wave energy.
If the health of the thin layer of marine life on any coral reef is compromised, there will be gradual
erosion of the reef foundation and rubble fields will ensue. This rubble will cause further damage as
it moves, and eventually the barrier provided by the reef will be reduced so much so that high
energy waves will pound the shoreline and possibly erode much more than the adjacent foreshore
land area. Such features exist to some degree naturally, and are expressed through V cuts or small
drop-offs along the upper edge of the reef flat.
Locals obtain some of their food from the reef. Their traditional fishing activities are acceptable as
long as they remain at subsistence levels and as long as the reef does not suffer from other impacts.
Parrotfish and other sand makers on the reef such as green coralline algae are important sources of
sand for our beaches (discussed further in section 3.1). Red coralline algae act as the cement that
bonds the rubble of the reef together, and precipitates from seawater on a healthy reef (fig. 2.14).
The pink and white crustose variety is especially good at providing an excellent surface where new
coral gametes settle on and grow. Corals with their associated photosynthetic algae are the second
most important provider of oxygen for the world after rain forests (fig. 2.15). Moreover, the coral
reef in all its splendour is the habitat for a myriad of animals and plants that have intrinsic value
beyond direct or indirect benefits to humanity.
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Fig. 2.14 Linkia sp . Seastar on Red and Pink Coralline Algae

Fig. 2.15 Coral Polyp with Symbiotic Algae

2.5 Reef Threats
2.5.1

Global

Few people purposely damage our reefs. Most issues arise from our assumption that reefs can
handle our excesses. By far the two greatest threats to reef health today are global; coral bleaching
and ocean acidification stemming from increased carbon dioxide levels in the atmosphere. Reefbuilding colonial corals are found in both tropical and subtropical areas across the globe (fig. 2.16).
Coral bleaching is a term referring to the loss of symbiotic algae living within the coral polyp in
response to thermal stress (fig. 2.17). Acidification refers to the stunting effect on coral skeleton
growth with changing ocean chemistry and increasing acidity of the water.

Fig. 2.16 Global Reef-building Coral Distribution

Fig. 2.17 Bleached Coral Reef [Palau, 2000]

The coral colonies along the existing and proposed wastewater line do not currently display
evidence of coral bleaching. Like much of the Marshall Islands, they have largely been fortunate so
far. However, bleaching has been observed on ocean side reef flats in Majuro, Arno, and Jaluit
atolls where it is sufficiently broad for the sun to heat shallow water.
The overriding point is that even pristine reefs cannot escape these global killers. Practically it
means that even the outwardly intact reefs in the Marshall Islands are already under threat and
therefore survive somewhat precariously. Seemingly benign impacts can have serious consequences
because the reef immune system is already under attack. Reefs already under threat from local
impacts are less capable of embracing the adaptation needed to dampen the effects of global climate
change.
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2.5.2

Local

Local threats to reef health are typically related to run-off. Few stressors affect corals adversely as
much as sedimentation. A coral polyp obtains part of its food from the derivatives of photosynthesis.
But a significant portion of its nutrition (depending on the species) comes from filtering plankton
and other organic detritus from the water. Sedimentation reduces the amount of sunlight getting
through for photosynthesis as well as smothering the polyp tentacles that it uses for filter feeding.
Sedimentation effectively starves and suffocates the coral. The stress response may be similar to
coral bleaching, but usually polyp death sets in whether the coral symbionts have been ejected or
not. Typically within days there appears on the former coral colony a thin layer of anaerobic algae
called cyanobacteria. If not controlled by algae eaters such as
surgeonfish and sea urchins and other herbivores, this layer will
grow into a thick mat or stringy assemblage of brown or black
filamentous algae (fig. 2.18). Having up to 5% of the reef covered in
cyanobacteria is considered to be the lower limit of a healthy reef.
One excavator working on one section of the shoreline can
conceivably produce enough sediment discharge over a short time
period to wipe out an area of reef much larger than the section itself.
Usually it depends on the rate at which the material enters the system.
Nature is used to dealing with large volumes of sediment. It only
Fig. 2.18 Stringy Black Cyanobacteria
becomes a problem when it enters the system rapidly.
Beyond the physical impact of sedimentation in run-off is the nutrient nature of the material.
Ground coral rock contains phosphates and nitrates that act as liquid fertilizer in the marine
environment. While nutrients entering the marine environment is normal, the excessive rates at
which they enter from excavated shorelines, sewage and grey water, and agricultural areas in
particular is causing eutrophication. Coral reefs are gradually being replaced by algae. Examples
around Majuro include the lagoon from Rita to Delap, both sides of the bridge, and the area
surrounding the sewer outfall at MWSC. Local point source impacts in these areas also contribute,
include leaking septic tanks and poorly maintained septic fields, as well as general road and
industry run-off bringing a toxic sleuth of chemicals into the mix. Other ways that Ebeye Island
could have run-off issues beyond shoreline modification is the removal of vegetation. Tree roots
and the associated forest floor cover have an incredible ability to hold nutrients.
Both Majuro and Arno have had infestations of the Crown-of-Thorns
(COTs) sea star (Acanthaster plancii). It is a growing problem all over
the world. Fortunately, neither the animals themselves nor their feeding
scars were seen on this survey. COTs eat stony coral (fig. 2.19). Much
research takes place on these animals and the consensus is that they
thrive in polluted, nutrient-rich areas. There are also outbreaks in
pristine areas so there is some speculation that they control fast- Fig. 2.19 COTs on Table Corals [Mele Bay]
growing coral from taking over a reef. Nonetheless, they are considered to be pests and the policy
over most of the world is to remove them from the water and to avoid the high nutrient water
quality conditions that attract them in the first place.
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3 Method
The method used for this assessment is in situ observation of the substrate and water column to
gather information about reef morphology and marine life in the vicinity of the proposed works at
the existing and proposed wastewater line. Techniques employed include intertidal walks and
swims along the reef flat and shallow subtidal, as well as spot checks on the reef edge and deeper
slope. Data is interpreted in the context of the importance of marine biodiversity and the complexity
of relationships among reef inhabitants.

3.1 Marine Biodiversity
Biodiversity is a measure of species richness and evenness. Species richness is the variety or
number of species within an area. For example, a site may have many kinds of reef fish species
including hexagon groupers and napoleon wrasses. Species evenness is the relative abundance or
number of individuals of a species compared with another species within the same area. For
example, a site may have many hexagon groupers but very few napoleon wrasses. Scientists
measure richness and evenness for many target species and taken together, they indicate HIGH or
LOW biodiversity. Complexity of ecological relationships among species and their habitats do not
always mean that high biodiversity is preferred in all environments. But high biodiversity is always
preferred on coral reefs. More specifically, abundance within keystone species indicates a healthy
environment. For example, larger predators like reef sharks, napoleon wrasses, and large groupers
need variety and relative abundance across many smaller prey species in order to survive.
Measuring relative biodiversity on the coral reef can be done without conducting a complete species
inventory. It does require a certain amount of representative sampling across areas and depths, but it
is also about observing ecological relationships among reef inhabitants that indicate whether the
reef is functioning as it should 1 . Understanding the general relationships among producers,
consumers, decomposers, and sand makers is necessary for assessing RELATIVE biodiversity and
overall coral reef health.
A reef is a wonderful example of an ecosystem. This word ‘ecosystem’ combines ECOLOGY and
SYSTEM. Ecology means the way in which all living things interact with each other and their
physical environment. System means a complex, organized, interacting, and interdependent set of
parts. The coral ecosystem is like a family and its community. Certain fishes, for example, have
certain jobs. If small fishes called cleaners are removed from a reef, the result is an increase in
parasites in the fish that would otherwise be cared for. Eventually the fish abandon that part of the
reef and go elsewhere. It is important to learn the parts of the coral ecosystem and the roles its
members play, since this tells us which animals to focus on and how best to protect their habitat.
The entire reef depends on the PRODUCERS, the plants and
special animals that turn sunlight and carbon dioxide into food and
release oxygen as a byproduct. In addition to plants and algae, an
important producer is the coral itself. The brown colour of many
kinds of coral comes from countless tiny, microscopic singlecelled algae called zooxanthellae that live inside the coral animal,
the polyp (fig. 3.1). Other rich colours result from a pigment mix
of the algae and the often ‘faded’ colour of the polyp itself.
Fig. 3.1 Coral Polyp x-section

Biodiversity information on an already impacted reef should ideally be compared to some sort of pre-impact baseline at
the same location. Whether a control site or pre-impact baseline reference is used, observing reef function requires both
quantitative and qualitative measurement.
1
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Without the algae, the polyp would not have the strength to make its hard skeleton, and the coral
rock of the reef would not form.
Algae both produce and feed off nutrients in the water. There are good algae, and bad algae, and
even good algae can disturb the delicate coral reef balance if there is too much of it. As animals on
the reef die to make room for new life, their tissues and skeletons provide yet more nutrients and
solid material for the next generation. Algae grow everywhere, and the most edible types are so
small that they are easily overlooked. They grow on dead coral rock, and are scraped up by schools
of herbivorous fish. Another kind of producer is the microscopic algae that drift in the ocean,
known as phytoplankton. They are the food for the zooplankton, the tiny animals that live
everywhere in the water column of the world ocean. CONSUMERS are the animals that eat algae,
zooplankton, and corals. These include fish, worms, crabs, mollusks, and other animals. It also
includes the coral polyp itself as well as larger zooplankton. All animals produce waste, which act
as fertilizer for the producers. A healthy coral reef takes care of its wastes through decomposition.
DECOMPOSERS are microscopic bacteria whose job is to eat the waste of everyone else. Dead
animals and animal waste is subsequently turned into nutrients. In the coral world, we must include
another special category of creatures, the SAND MAKERS. Sand is the home for many worms that
are eaten by fish and it is where sea cucumbers find their food. It is also habitat for many fish,
which bury themselves at night and spend all their lives in or near burrows in sand. Some sand
comes from the dead remains of green-segmented algae (fig. 3.2). Other sand comes from
microscopic shells of small pink animals called forams. Much of it is excreted from Parrotfish after
feeding on corals (fig. 3.3). Large pieces of coral are crushed by their special throat teeth, which are
essentially flat plates. The thin layer of living coral, as well as tiny tunneling algae inside the coral
skeleton, provides the actual food for these fish. Parrotfish are herbivores, as they only target coral
to get at the algae. A large adult parrotfish can produce upwards of a tonne of sand per year.

Fig. 3.2 Halimeda sp.

Fig. 3.3 Parrotfish - Scarus sp.

3.2 Survey Techniques
Characteristics of the underwater environment are adapted from the method developed by the
Australian Institute of Marine Science. Surveys are often conducted using underwater tape
measures, quadrats and photography equipment (figs. 3.4 & 3.5).

Fig. 3.4 Diver with Survey Quadrat

Fig. 3.5 Camera Housing
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Options for the survey scale range from surface observations of general site characteristics to spot
checks and permanent transects at variable depths across a range of physical, biological and
ecological features. The latter includes variables related to water motion, sedimentation, slope
stability and erosion, reef morphology, substrate, coral cover, coral growth form, algae cover and
characteristics, and invertebrate and fish variety and abundance. Most corals and other invertebrates
can be identified in the field to the level of genus. There are many marine plants and animals that
cannot be accurately identified in situ, and others where positive identification to the species level
can be made. Fish are identified by family with selected species information documented as
required.
3.2.1

Reef Flat and Shallow Subtidal

A reef flat walk and swim is conducted along the shallow sections of the existing and proposed
wastewater line, shown as sites 7-8 and 12-14 within the blue boundary in figure 3.6. It is used
primarily in shallow environments across large areas where it is not possible to use a tape measure
within acceptable movement, nor obtain enough data from within one sample site. Reef flat walks
or swims focus on representative photographs and qualitative information about the type and
condition of substrate and marine life present.

Fig. 3.6 Marine Survey Sites (adapted with permission from Dexter Grageda, GHD Consultants)
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3.2.2

Spot Checks

Spot checks are visual inspections by survey divers at variable depths. Figure 3.6 shows coral reef
sites 1-6 & 9-11 beyond the reef flat and shallow subtidal. Site 10 is west of the map 1km offshore.
The intent of spot checks is to familiarise the survey divers with the broader area, and to provide
preliminary results on select variables using optional 5m transects. The results can also be useful for
site selection and adaptation if a longer permanent transect is deemed necessary in the future.
Because of the linear nature of this survey along proposed wastewater line routes, several of the
spot checks involved longer transect characteristics.
The type of substrate is noted every 0.5m along the tape. Some entries are basic, such as sand.
Other types of substrate are divided into further categories. Solid rock can be with or without
surface cover of coralline algae. Rubble is either partly consolidated with coralline algae (on its way
to becoming rock) or unconsolidated (loose). Coral is alive or dead. Dead coral can also be recently
killed. Live coral is stony or soft, and can also be bleached. Stony coral has a number of growth
forms ranging from massive to branching, and both stony and soft coral can often be identified to
the level of genus. Because there are 10 data points in 5m, it is straightforward to present the data as
frequency percentages. At a minimum this yields the amount of coral cover on the reef. By itself,
coral cover is only a general indicator of reef health. But taken with select information from other
substrate details, along with explanatory photos, an understanding of the reef bottom emerges.
By comparison, Amesbury et al. (1975) used a point-center quarter technique for analysing the
coral community. A series of 10 points were selected 10m apart along a 100m transect. Point areas
were then divided into quadrants and analysed for coral presence. Essentially that meant that the
distance of a coral head from the transect line was recorded within an area and calculated to yield
density values for both individual species and the coral community as a whole. Percent coral cover
was then taken as the density of a specific species times the average areal coverage of that species
within the community. The coral cover method used in the Amesbury et al. (1975) report is an
excellent early means of discerning different types of species coral cover. Taken together, they
inform the total coral cover at that time. Quantitative observations of dominant algae were taken
with a point- quadrat method. Algae were distinctively zoned at that time, and therefore associations
were easily made among species at expected depths. Further comparisons with this report are made
in section 4.
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4 Results and Discussion
Amesbury et al. (1975) found 20 species across 10 coral genus in the area of the existing and
proposed sewer outfalls at that time. A single-rock outcropping on the lagoon slope made up for
50% of the corals observed. It may be that this outcropping is the bommie surveyed at site 1. As for
coral cover, the report states that it averaged <1% along the transect length. Differences in survey
design make it difficult to compare with the higher values observed now, as the current report does
not provide an average along the proposed route. Moreover, the transect locations are not clearly
marked in the Amesbury et al. (1975) report, and the locations of the existing and proposed outfalls
at that time would need to be compared with reclamation that has occurred since. Many forms of
healthy algae were identified in the report. The largest prevalence was by two types of Halimeda sp.,
consistent with the remnants of the green coralline algae observed now. However, there was no
mention then of the cyanobacteria algae and the fleshy macroalgal cover so prevalent across the
areas surveyed now.
Reef flat and shallow subtidal swims and spot check site results are discussed descriptively with
explanatory photographs, but without tables and pie charts. Relative survey locations are shown
again in figure 4.1.

Fig. 4.1 Marine Survey Sites (adapted with permission from Dexter Grageda, GHD Consultants)

4.1 Reef Flat and Shallow Subtidal
Sites 7-8 & 12-14 in figure 4.1 are effectively in the subtidal area beyond the reef flat. This section
also includes findings from other points within this blue boundary and uses the listed site numbers
as a proximity reference.
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4.1.1

Site 7 Shallow Section of Existing Wastewater Line

Figures 4.1.1 & 4.1.2 show the location of site 7 in the middle of the existing wastewater line. The
reason that the GPS survey point does not fall on the line on the map is due to a combination of the
accuracy of the GPS (+10m) and the angle of the marker line at the time the position was noted.
This is a recurring bias across most if not all of the survey locations. Site 7 is at block number 13
going from the deepest point on the existing wastewater line (1st block close to the outfall at 5m
depth) to the shallowest point (25th block close to shore at 1m depth). Site 7 is therefore about
halfway. The corals on both sides of the line appear healthy with a benthic cover of about 35%.
(figs. 4.1.3 & 4.1.4).
The external condition of the existing line that is visible appears to be good. There are no obvious
cracks or other discernable damage. The pipe diameter itself is on average half buried in the
sediment along the bulk of the route, and fully exposed as expected at the outfall.

Fig. 4.1.1 Re-printed from fig. 4.1 to emphasize
location of site 7 (B07)

Fig. 4.1.2 attaching site 7 marker to block 13
(deep to shallow) - 3m depth

Fig. 4.1.3 north side of blocks 11 & 12, looking east
- 3m depth

Fig. 4.1.4 south side of site 7, looking south - 3m depth

On average, the coral growth adjacent and on top of the blocks gets better from deep to shallow
with increasing distance away from the outfall. The 50% found on top of blocks 14-19 is the highest
cover recorded on the survey (figs. 4.1.5 & 4.1.6).
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Fig. 4.1.5 block 15, looking south - 3m depth

Fig. 4.1.6 block 16, looking east - 3m depth

In contrast, blocks 1-10 had about the same cover as blocks 21-25 close to shore, but for different
reasons. The deeper blocks and adjacent corals are primarily affected by high nutrient levels and
sediment by being in proximity to the outfall, while the shallow area is subjected to high nutrient
levels in surface run-off combined with additional iron enrichment from scrap metal. The old iron
sewer line probably does not help in this regard. In both cases, the nutrients lead to cyanobacteria
growth (blue-greens) covering 20% of the bottom in each section away from the middle.
Figure 4.1.7 is an example of the blocks close to shore. Figure 4.1.8 however, shows that the coral
growth on top of the aggregate and debris spilling over from the adjacent land reclamation some
years ago has resulted in very irregular topography compared with the rest of this area. Besides the
obvious coral cover, this is one prominent reason why siting the wastewater line on the south side
adjacent to the existing one is impractical. Note: There is a video transect referenced “A thru 8 to N
of 4” that shows this area in some detail (refer to recommendation 1 and figure 5.3 in section 5).

Fig. 4.1.7 block 23 covered (on top) with cyanobacteria
algae, looking east - 1.5m depth

Fig. 4.1.8 south of blocks 22-25, looking northeast
- 1.5m depth

At the other end of the wastewater line, approximately 20m east of the outfall there is significant
evidence of coral fatality through smothering from sedimentation (fig. 4.1.9) and settling of bluegreen algae on recently-killed coral heads. There has been a constant cycle of death and re-growth,
resulting in very fragmented and low rugosity (relief) reef topography adjacent to the line. Despite
the wastewater-related effects on water quality, the re-growth of Acropora sp. coral is evidence for
a reasonably well-flushed shallow subtidal area.
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Fig. 4.1.9 block 6 with table Acropora sp. coral covered with
silty sand, looking south - 4m depth

4.1.2

Fig. 4.1.10 block 8 Acropora sp. coral covered with
cyanobacteria algae, looking east - 4m depth

Site 8 South Reef Rise

About 15m to the south of site 7 is site 8 (fig. 4.1.11). As shown earlier in figure 4.1.4, in between
the sites is coral cover of about 35%. Site 8 is where this coral cover drops off to about 10% and
where the reef morphology in the N-S direction goes from irregular to flat (figs. 4.1.12 & 4.1.13).
The area is referred to as a rise with respect to the E-W direction, as the 3m depth at site 8 is in stark
contrast with the 7m depth at site 13. The bottom is also made up of about 65% rubble, including
incidental coral colonies that are bleached (fig. 4.1.14).

Fig. 4.1.11 Re-printed from fig. 4.1 to emphasize
location of site 8 (B08)

Fig. 4.1.12 rubble and partial coral substrate,
looking west - 3m depth

Fig. 4.1.13 rubble and partial coral substrate,
looking south - 3m depth

Fig. 4.1.14 rubble substrate and bleached
Acropora sp. coral colony
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Note: There is a video transect referenced “A thru 8 to N of 4” that shows this area in some detail
(refer to recommendation 1 and figure 5.3 in section 5).
4.1.3

Site 13 South Wall

The foreshore south of the southwest corner of the reclaimed area slopes steeply down to site 13
(figs. 4.1.15 & 4.1.16). This wall contains very little coral cover, at less than 15% with about 20%
cyanobacteria algae and 2-3mm of silt covering dead colonies (fig. 4.1.17).

Fig. 4.1.15 Re-printed from fig. 4.1 to emphasize
location of site 13 (B13)

Fig. 4.1.16 steep slope looking north - 8m depth

Figure 4.1.18 shows that the wall ends abruptly on a sandy flat at 7m depth, which extends south for
about 20m before encountering coral at site 14.

Fig. 4.1.17 cyanobacteria algae on mostly dead coral
colonies, looking northwest - 8m depth

4.1.4

Fig. 4.1.18 flat sand directly south of site 13,
looking west-northwest - 7m depth

Site 14 South Bommie

Site 14 is 20m due south of site 13 (fig. 4.1.19). It lies at 7m depth and marks the north boundary of
a large bommie that slopes gradually upwards to the south (figs. 4.1.20 to 4.1.22). Coral cover is
moderate at 25%, with minor amounts of cyanobacteria and siltation compared with site 13 or with
sites beyond the existing outfall.
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Fig. 4.1.19 Re-printed from fig. 4.1 to emphasize
location of site 14 (B14)

Fig. 4.1.21 north edge of bommie, looking east - 6m depth

Fig. 4.1.20 sand flat directly north of site 14,
looking south - 7m depth

Fig. 4.1.22 north slope of bommie, looking east - 4m depth

Note: There is a video transect referenced “between 13 & 14 to 8” that shows this area in some
detail (refer to recommendation 1 and figure 5.3 in section 5).
4.1.5

Site 12 East Landing

Ste 12 is marked as to be more or less in an E-W direction with sites 2 and 4 (figs. 4.1 & 4.1.23).
Similar to site 13, the 8m depth at this location marks the bottom of a steep slope rising to the north.
To the northeast and east is a gradual slope. To the northeast is the proposed landing location for the
new wastewater line (red can in fig. 4.1.24).

Fig. 4.1.23 Re-printed from fig. 4.1 to emphasize
location of site 12 (B12)

Fig. 4.1.24 shoreline looking east from halfway to site 12,
with red can in middle of background
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Figures 4.1.25 and 4.1.26 show the substrate at this site. While the north to east sides are sloped, the
sandy bottom at this location is flat and littered with debris and silt-covered green coralline algae
(figs. 4.1.25 & 4.1.26).

Fig. 4.1.25 Halimeda sp. algae and debris,
looking south - 8m depth

Fig. 4.1.26 Green coralline algae (Halimeda sp.) affected
by siltation on sandy substrate - 8m depth

Note: There are video transects referenced “x to 12” and “12 to between 13 & 14” that show this
area in some detail (refer to recommendation 1 and figure 5.3 in section 5).
There is less than 5% coral cover in an E-W direction from the slope east of site 12 all the way
through the sandy flat to between sites 13 and 14. There are incidental coral colonies of the variety
shown in figure 4.1.27, but mostly the substrate is similar to the sandy environment represented in
figure 4.1.28.

Fig. 4.1.27 incidental non-Acropora sp. coral colony
showing adjacent siltation - 7m depth

Fig. 4.1.28 Gradual sand and silt slope
southeast of site 8 - 6m depth
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4.2 Spot Checks
Spot checks have details at variable depths across nine subtidal survey sites in figure 4.1 (sites 1-6
& 9-11). They are all located at or beyond the sewer outfall.
4.2.1

Site 6 Existing Sewer Outfall

The existing wastewater line is marked in yellow and orange in figure 4.2.1, with the outfall at a
depth of 5m located at site 6. Figure 4.2.2 shows a diver approaching the outfall from the south.

Fig. 4.2.1 Re-printed from fig. 4.1 to emphasize
location of site 6 (B06)

Fig. 4.2.2 boat anchor line down to deepest block adjacent
to sewer outfall, looking east - 5m depth

Wastewater pumping ceased one hour before diving assessments on days at all sites east of sites 911. Even with no pumping, some residue discharge was observed (figs. 4.2.3 & 4.2.4). The area of
the outfall is entirely devoid of any marine life, with only silt, sand, and some coarser grain-size
materials present. Other than some coral growth on the wastewater pipe itself, the bottom
environment from several meters east of the outfall as far as one could see in all other directions
was similar.

Fig. 4.2.3 Existing sewer outfall - 5m depth

Fig. 4.2.4 Existing sewer outfall with minor discharge
residue 1 hour after pumping stopped
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4.2.2

Site 5 Top of Sand Slope

Site 5 is only 5m west of the outfall, at the same depth. It was marked to highlight the location of
the top of the sandy slope to the west (figs. 4.2.5 & 4.2.6). The substrate has the same combination
of silt, sand, and coarser grain-size materials shown for site 6 (figs. 4.2.7 & 4.2.8).

Fig. 4.2.5 Re-printed from fig. 4.1 to emphasize
location of site 5 (B05)

Fig. 4.2.6 top of sandy slope, looking southwest
- 5m depth

Fig. 4.2.7 top of sandy slope, looking east towards
existing outfall - 5m depth

Fig. 4.2.8 top of sandy slope, looking north
- 5m depth

On the upper part of the slope, especially towards the southwest, the sand is almost completely
covered with about 5mm of heavy silt and a patchwork of cyanobacteria mats (fig. 4.2.9). It is also
the most concentrated settlement area of cigarette filters (fig. 4.2.10).

Fig. 4.2.9 cyanobacteria algae in silt on upper half of slope,
southwest of existing outfall - 5 to 9m depth

Fig. 4.2.10 cigarette filter debris on upper slope
- 7m depth
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4.2.3

Site 4 Bottom of Sand Slope

The 45 degree sand slope goes west for about 15m and ends in line with site 4 at 13m depth (fig.
4.2.11). The reason site 4 was chosen for the survey location is because it in an E-W line linking
sites 3 (further west) and 13. The substrate towards the bottom of the slope is sandy, with
comparatively less silt and cyanobacteria than on the upper slope (fig. 4.2.12 & 4.2.13). There is
virtually no coral, except for one very small coral colony shown in figure 4.2.14.

Fig. 4.2.11 Re-printed from fig. 4.1 to emphasize
location of site 4 (B04)

Fig. 4.2.12 sandy lower half of slope - 10m to 13m depth

Fig. 4.2.13 sandy bottom of the slope,
looking north - 13m depth

Fig. 4.2.14 isolated incidence of small Acropora sp. coral
with patches of halimeda sp. - 13m depth

Note: There is a video transects referenced “A thru 8 to N of 4” that shows this area in some detail
(refer to recommendation 1 and figure 5.3 in section 5).
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4.2.4

Site 1 North Bommie

About 40m west of the outfall starts a coral bommie with a top that is 20m in diameter at 8m depth
(figs. 4.2.15 to 4.2.18). Site 1 marks the middle of that bommie (fig. 4.2.15). Its sides are steep on
the west and south sides, so the bommie is an estimated 30m in diameter at its base. The top of the
bommie has minimal siltation, and minor occurrence of cyanobacteria and no evidence of transition
to a macroalgal state. This makes sense because discharge from the outfall largely flows south of
this location. However, it dominantly has low coral species diversity, and little of it the fastgrowing Acropora sp. that requires very good water quality.

Fig. 4.2.15 Re-printed from fig. 4.1 to emphasize
location of site 1 (B01)

Fig. 4.2.16 non-Acropora sp. coral on top of bommie
- 8m depth

The top of the bommie has about 40% coral cover (figs. 4.2.17 & 4.2.18), while the sides have
about half that amount (figs. 4.2.19 & 4.2.20).

Fig. 4.2.17 top of bommie looking east - 8m depth

Fig. 4.2.18 top of bommie looking southwest - 7m depth

Figures 4.2.19 & 4.2.20 also show a school of dark-banded fusiliers, which range widely around
coral reefs. Juveniles occasionally appear in large numbers in shallow lagoons and on reef flats
They feed on zooplankton in midwater and are often caught in nets and used as tuna baitfish.
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Fig. 4.2.19 school of Dark-banded fusilier (Pterocaesio tile)
at bottom of west side of bommie, looking south - 27m depth

4.2.5

Fig. 4.2.20 west side of bommie, looking up and east
- from 27m depth

Site 2 Sand Flat

Site 2 is about 20m to the south of site 1, but only 6m from the south edge of the bommie (figs.
4.2.21 & 4.2.22). The environment is flat sand, with patches of silt-covered coralline algae making
up 10% of the substrate (figs. 4.2.23 & 4.2.24). These bottom characteristics continue to the south
at least to the 15m extent of current visibility. Site 2 was chosen as the survey location to be in the
E-W line with sites 3 and 4. There is a slope of 30 degrees between site 2 and 4, and 10 degrees
between site 2 and 3.

Fig. 4.2.21 Re-printed from fig. 4.1 to emphasize
location of site 2 (B02)

Fig. 4.2.22 flat sand bottom, looking north with bommie
6m away in background - 21m depth

Fig. 4.2.23 green coralline algae (Halimeda sp.)
in sandy substrate - 21m depth

Fig. 4.2.24 affected Halimeda sp.
in sandy substrate - 21m depth

The siltation effects are also obvious on the occasional blue sponge in the area, although there was
at least one small Acropora sp. coral colony present (figs. 4.2.23 & 4.2.24).
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Fig. 4.2.25 blue sponge under sediment stress - 21m depth

Fig. 4.2.26 isolated Acropora sp. coral on debris
on sand flat - 21m depth

There are two moderately large bommies at least 50m to the southwest of site 2. These were not
surveyed, but were noted during reconnaissance. The tops of these 20-30m diameter bommies are in
about 20m depth. They are marked on figures 5.1b & 5.3 in the recommendations section.
4.2.6

Sites 3 & 9 Deep Sand Flat

Sites 3 and 9 at 35m depth are discussed together because of a combination of the accuracy of the
GPS (+10m) and the angle of the marker line at the time the positions were noted. This resulted in
the flat sandy site 3 being located on fig. 4.2.27 to the west of the coral patch at site 9, instead of its
true location 4m south of site 9 (fig. 4.2.28). The coral patch is actually mostly rubble, blue sponge,
and fleshy macroalgae (figs. 4.2.29 & 4.2.30). Coral cover is less than 5%.

Fig. 4.2.27 Re-printed from fig. 4.1 to emphasize
location of sites 3 & 9 (B03 & B09).
Site 3 lies between sites 9 &11

Fig. 4.2.28 flat sandy substrate at site 3, 4m south of
coral patch at site 9 - 35m depth

Fig. 4.2.29 coral patch with mainly blue sponge and rubble,
looking down and south - 35m depth

Fig. 4.2.30 coral head with both coralline and fleshy algae,
with incidental damselfish - 35m depth
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There is flat sand more or less in all directions around site 3. Like for other survey locations, site 3
was chosen to be in line with the E-W line with sites 2 and 4 (figs. 4.2.31 and 4.2.32). The space in
the N-S direction through site 3 and between site 9 and 11 is at least 20m wide. The sand appears
clean, with minor amounts of silt and cyanobacteria algae.

Fig. 4.2.31 site 3 looking east - 35m depth

4.2.7

Fig. 4.2.32 site 3 looking west - 35 to 38m depth

Site 11 Southwest Bommie

There is a very large bommie that starts 20m south of site 9 (figs. 4.2.33 & 4.2.34). It is estimated to
be about 70m in diameter at the bottom at a depth of 35m, and 40m diameter at the top at 23m.

Fig. 4.2.33 Re-printed from fig. 4.1 to emphasize
location of site 11 (B11)

Fig. 4.2.34 flat sandy substrate at north edge of large
bommie, looking west - 35m depth

There is 2-3mm of silt covering most of the patches of reef bordering the northeast corner of the
bommie (figs. 4.2.35 & 4.2.36). Coral cover is not present.

Fig. 4.2.35 patch reef bordering north edge of large bommie,
looking south - 35m depth

Fig. 4.2.36 silt-covered patch reef - 35m depth
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The north side of the bommie was the only side surveyed, and figures 4.2.37 and 4.2.38 show that
the entire coral reef community has been replaced by fleshy macroalgae. This is typical for high
nutrient input areas, and this bommie is directly in line with the southwest effluent plume from the
existing outfall. Some isolated coral patches remain (fig. 4.2.38).

Fig. 4.2.37 north side of large bommie covered in
macroalgae, looking east - 28 to 33m depth

Fig. 4.2.38 isolated non-Acropora sp. coral colony
- 25m depth

Figures 4.2.39 and 4.2.40 further demonstrate that this algal dominance continues up the bommie.
Despite its destructive effect on coral cover, it still supports some fish presence and does not
prevent non-coral invertebrates like anemones to grow.

Fig. 4.2.39 coral head with macroalgae,
looking south - 24m depth

4.2.8

Fig. 4.2.40 isolated anemone, looking up and south
- 28m depth

Site 10 Far West Bommie

Although not surveyed, there is a coral bommie 1km due west of the shore, and about 700m due
west of sites 3, 9 & 11. Compared with the macroalgae bommie at site 11, it appears to be in very
good condition with a healthy diversity of coral cover (figs. 4.2.41 & 4.2.42).

Fig. 4.2.41 diversity of corals on bommie - approximately
18m depth [taken snorkeling from 8m]

Fig. 4.2.42 large non-Acropora sp. coral colonies approximately 18m depth [taken snorkeling from 15m]
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5 Recommendations
This benthic morphology and marine life assessment is primarily an inventory with interpretation
based on a formal method of collecting and analysing data. It does not, however, have a table matrix
of impacts with their effects rated in terms of magnitude and direction. This is within the realm of a
Preliminary Environmental Assessment and is at the discretion of the RMI EPA. It instead
highlights important issues and places them in the context of shoreline modification and coral reef
health. The marine survey of the existing and proposed wastewater line on Ebeye is encouraging in
terms of shallow subtidal coral quality, yet disturbing for overall reef health in terms of
sedimentation, macroalgae cover, and available substrate for coral recruitment. The dominant wind
and current direction is towards the southwest so impacts tend to be more significant in that
direction. The report raises several ecological concerns:
1. Non-coral invertebrates are largely absent from the reef, especially giant clams. The
scope of this survey does not include a formal investigation into historical uses of the
reef that may have negatively impacted the variety and abundance of invertebrates
harvested in the past.
2. Large (>20cm) and medium (10-20cm) fish are also largely absent from the reef. The
‘snapshot’ nature of the fish survey does not necessarily encompass enough information
to conclusively state that fishing pressure has resulted in this situation.
3. Coral cover varies from 5-50% across the survey sites. The high average is largely due
to the very good coral in proximity to the middle part of the existing wastewater line.
The area of primary concern for protection however, is the shallow rise in the reef
along the proposed wastewater route, where live corals are situated within a field of
unconsolidated coral rubble. The deeper bommies have already shifted to macroalgal
dominance, with low coral biodiversity.
4. Upwards of 25% of the sandy substrate beyond the outfall is covered with
cyanobacteria algae and fine silty sediment 2-3mm thick. This is a significant amount,
and is largely responsible for the supply of nutrients and silt to the deeper bommies.
From that perspective, the recommendations below offer opportunities for mitigation and protection.
They also identify where the scope of work can be improved for application on similar projects in
the future, or for continued monitoring efforts in Kwajalein lagoon.
There are five (5) recommendations:
5.1.1

Recommendations Related to the Proponent (Developer Actions)
1. Siting: For locating the ocean outfall into the lagoon side, it should be sited as shown in
figures 5.1a & 5.1b based on the benthic morphology and marine life identified through
this survey. A depth profile along the route is shown in figure 5.2. Note: Four video
transects along this route, from shore to site 2 have been submitted to GHD at the time
the survey was conducted. They should be viewed in association with this report and
are referenced on the field sketch in figure 5.3.
2. Notification: This report can serve to inform the environmental assessment sections of
the Preliminary Proposal and Environmental Management Plan required by the RMI
EPA.
3. Coral Relocation: Any small coral colonies that can easily be dislodged in and around
the outfall route in the shallow subtidal should be picked up by hand and relocated to
the same depth either to the north or south. This is particularly important in the area of
site 8, and can be done using local diving expertise from Ebeye or Majuro.
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4. Materials: Sediment curtains floated at the surface and weighted at the bottom need to
be placed during any excavation, dredging, or backfilling works on the reef flat and
shallow subtidal, as indicated by the red lines in figure 5.1a. This will mitigate the risk
that corals in proximity will be negatively affected. To maximize the protection offered,
every effort needs to be put to reduce the space between the floats and the top of the
mesh material. The industry standard sieve size for such mesh material is sieve 70, or
0.2mm. Due to the lack of availability of 0.2mm mesh on island, there is flexibility in
the mesh size as long as a reasonable alternative is found.
5. Timing: All work in the intertidal including land-based work close to the high water
line must take place from 2 hours before to 2 hours after low tide. This minimizes the
potential for a sediment plume to disperse and settle across coral colonies in proximity
to any dredging or shoreline modification that may be required (e.g. near landing of
wastewater line east of site 12).

Fig. 5.1a Proposed Wastewater Route and Sediment Curtain Boundaries (adapted with permission from Dexter Grageda, GHD Consultants)
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Fig. 5.1b Proposed Wastewater Route with Reef Sketches in Fig. 5.2 (from Dexter Grageda, GHD Consultants)

Fig. 5.2 Proposed Wastewater Route Depth Profile (from Dexter Grageda, GHD Consultants)
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Fig. 5.3 Field Sketch of Proposed Wastewater Route with Location of Video Transects
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6 Conclusion
After Amesbury et al. (1975) this report is the second systematic assessment of reef morphology
and marine life in the area of the existing and proposed wastewater line on the lagoon side of Ebeye
Island in Kwajalein. It provides photographic, qualitative, and some quantitative evidence in
support of the local assumption that its reefs are in an aesthetically pleasing yet unsatisfactory
ecological condition. The primary method employed in the survey is spot check observations of
substrate, invertebrates, and fish. The results are presented in the context of an understanding of the
general relationships among different flora and fauna. Therefore, integral to the method is a broad
explanatory introduction of pertinent signs that indicate whether the reefs are functioning as they
should. The recommendations section includes a summary of several ecological concerns that are
commonly noted on reefs in similar environments with similar stresses related to nutrient loading
and sedimentation.

7 Citation Reference
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Kwajalein Atoll. Tech. Rep. No. 22. The Marine Laboratory, University of Guam. 30 pp.

8 Appendix A: Drogue Deployment
GHD Consultants and Kwajalein Atoll Joint Utilities Resources deployed drogues on April 7-8 to
assess water circulation on both a flood and ebb tide. This was also done as part of an investigation
on limited currents and biological characteristics in the same general location by Amesbury et al.,
1975. While the results of the additional current study works are not discussed in this report, a map
of the deployment and direction of drift is provided by GHD and included in figure 8.1.

Fig. 8.1 Drogue Deployment and Direction of Drift (from Dexter Grageda, GHD Consultants)

33

Appendix N – Hygiene Awareness and Education
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Asian Development Bank
TA 8306 RMI Ebeye Water Supply and Sanitation Project
Hygiene Awareness and Education Program Report
November 2014

Executive summary
Asian Development Bank PPTA 8306 RMI: Ebeye Water Supply and Sanitation Project was
established to address factors which resulted in the high incidence of water borne disease on
Ebeye, an island within Kwajalein Atoll in the Republic of the Marshall Islands. It was envisaged
in the Terms of Reference that a comprehensive hygiene campaign occurring over an extended
duration was needed to foster sustained behavioural change required for improved hygiene and
reduced incidence of waterborne diseases, focussing on children who comprise 45% of Ebeye’s
population. The purpose of this report is to describe the activities which were undertaken to
initiate a hygiene awareness program on Ebeye during the PPTA, and the development of the
proposed hygiene awareness campaign for Ebeye, namely the Hygiene Promotion Plan (HPP),
for the implementation phase of the Project.
In November 2013, a Hygiene Promotion Working Paper was developed under the PPTA to
establish the existing context for hygiene awareness and education on Ebeye. The report was
based on sample focus group discussions, random household visits, discussions with key
informants at Ebeye Hospital, discussions with primary caregivers and discussions with
principals from the Ebeye Public School. This report describes a Hygiene Promotion Plan (HPP)
as the starting point for behaviour change through community, advocacy and social levels. It
was recommended that the methodology of the HPP include a community mobilisation
component, capacity building, and strategic communication focusing on advocacy with policy
makers. In order to implement the HPP and ensure its legitimacy, it was recommended that the
Project establish a formal partnership with Ebeye Hospital (EH) and to establish multi sector
cooperation of government authorities, such as the Ministry of Health (MoH), Ministry of
Education (MoE) and Women United Together Marshall Islands (WUTMI). It was further
recommended to establish a Hygiene Promotion Task Force (subsequently renamed Steering
Committee) on Ebeye comprising influential people in both the public and private sector, with an
interest in hygiene issues. Finally, the report identified the need for a local champion of the HPP
who would manage and monitor its implementation. This person would require skills in the
design and development of key health messages and information, implementation of those
messages and then monitoring and evaluation of the program. This report builds on all of those
recommendations.
The KAJUR Household Utilities Survey was then conducted between July and October 2014. As
a component of the survey, observations were made in relation to the use and condition of the
household infrastructure. Observations with respect to two hygiene related practices in the
household were explored in particular during the Survey:
1) Was soap in sight of tap and located less than 4 feet high (within reach of children)?
2) How many working flush toilets in the household had a sign of faeces on or in toilet?
For 418 households (44%) it was reported that soap was in sight and located less than 4 feet
high. For 252 households (26%) it was recorded that the working flush toilets in the household
had signs of faeces on or in the toilet. The survey results generally indicated that typically there
are a large number of people in each household sharing water supply and sanitation facilities.
Overall, the survey highlighted for the HPP to include community education program around
buying and using soap, correct hand washing methods, hygienic methods for the cleaning of
sanitation infrastructure and the link between hygiene practice and disease.
The Hygiene Promotion Working Paper identified that upskilling in the design and development
of key health messages and in the implementation of those messages, was key to the success
of a hygiene awareness program on Ebeye. For that reason, it was identified during the second
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stage of the PPTA that it would be beneficial to the program to utilise the resources of Live and
Learn Environmental Education (Live and Learn) who already had established successful
hygiene programs in the Pacific. Their previous work could be built upon to develop specific
messages and approaches that would work in the unique conditions of Ebeye. The scope of
work that Live and Learn undertook during the second phase of the PPTA included:
1) conducting field training programs to immediately promote awareness of hygiene issues on
Ebeye;
2) conducting scoping work in order to design a hygiene awareness and education program with
the goal of fostering sustained improved hygiene behaviour; and
3) developing the Hygiene Promotion Plan (HPP) for the Implementation Phase of the TA
Project.
Ms Doris Susau, from Live and Learn Fiji, in her role as International Hygiene Awareness
Consultant for the PPTA, undertook two field visits. During these visits she held numerous
meetings, documented and reviewed available data and information and undertook training
programs at the Ebeye Elementary Public School, the Jabro Private School and with WUTMI’s
(Women United Together Marshall Islands) affiliate representatives. From this work, the
potential was identified for:
1) Building on existing school curriculum to expand the hygiene education content, including
development of activities using learning tools such as stories;
2) The adoption of a whole school approach to hygiene practice and applying the correct way
to wash hands;
3) Additional support in terms of interactive and participative educational activities to address
(a) Toilets - types or most common toilets in RMI; proper toilet care and use; (b) Menstrual
Hygiene (c) Link between open defecation, water borne diseases and health impacts;
4) Support for in-service teacher training to enhance teacher's skills;
5) Improving the provision of safe water and sanitation facilities at schools as a first step
towards a healthy physical learning environment;
6) Including activities on the importance of safe storage and handling of drinking water at
schools and include training for safe storage and handling of drinking water in community
engagement programs; and
7) Engaging and providing caregivers with the opportunity to build on existing hygiene
knowledge.
The overall objective of the HPP is to increase hygiene awareness and foster sustained
improved hygiene behaviour on Ebeye, throughout the implementation phase of the Project.
The structure of the HPP commences with a Rapid Assessment of Perceptions (RAP) of the
whole community of Ebeye and on-the-job training for WASH educators. It will consist of a
comprehensive ‘WASH in Schools Program’, coupled with a ‘Community WASH Education
Program.’ The whole focus of the program is a partnership; with no activities occurring in
isolation, and reinforcement of hygiene behaviour both in public and at home. The HPP intends
to strengthen, build on and add value to what currently exists in the Health Curriculum in the
formal education system. Up-skilling of teachers and the inclusion of participative and interactive
activities for children in Grades 1 to 8 will support the teaching and learning process in the RMI
Health Curriculum. The HPP will also support efforts currently being implemented by the
Ministry of Health Public Health Division on community outreach and awareness programs for
improved sanitation and hygiene in relation to water borne diseases. These programs currently
engage community health workers and WUTMI affiliates. The "whole-community" approach
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acknowledges that everyone has an important role to play in influencing the behaviours of the
people of Ebeye to become healthier.
It is envisaged that the HPP will be implemented between 2015–2018. It is recommended that
at the initial stages of the project (or preferably prior to implementation), formal partnerships with
stakeholders are established. The HPP will also require oversight from a Hygiene Promotion
Steering Committee (HPSC). It is important that the HPP complements existing strategic plans
of government and stakeholder organisations on Ebeye. For that reason, feedback on this
proposed HPP should be sought from the PSC and all relevant RMI Government and
community stakeholders prior to the implementation phase of the Project.

GHD | Report for Asian Development Bank - TA 8306 RMI Ebeye Water Supply and Sanitation Project, 23/15022 | iii

List of abbreviations
ADB

Asian Development Bank

CHOW

Community Health Outreach Workers

CM

Community Mobilisation

EH

Ebeye Hospital

EWSSP

Ebeye Water Sanitation and Supply Project

FGDs

Focus Group Discussions

GHD

ADB PPTA Consultant

GI

Gastroenteritis

HAEP

Hygiene Awareness and Education Program

HPP

Hygiene Promotion Plan

HPSC

Hygiene Promotion Steering Committee

IEC

Information, Education and Communication

IPC

Interpersonal Communications

KAJUR

Kwajalein Atoll Joint Utilities Resource

KAPSSys

Kwajalein Atoll Public School System

Live and Learn

Live and Learn Environmental Education

MoE

Ministry of Education

MoH

Ministry of Health

NCDs

Noncommunicable Diseases

OJT

On-the–Job Training

ORS

Oral Rehydration Salts

PPTA

Project Preparation Technical Assistance

RAP

Rapid Assessment of Perceptions

RMI

Republic of the Marshall Islands

UNICEF

United Nations Children’s Fund (formerly United Nations International
Children's Emergency Fund)

WASH

Water, Sanitation and Hygiene

WUTMI

Women United Together Marshall Islands

iv | GHD | Report for Asian Development Bank - TA 8306 RMI Ebeye Water Supply and Sanitation Project, 23/15022

Table of contents
1.

Introduction..................................................................................................................................... 1
1.1

Background .......................................................................................................................... 1

1.2

Purpose of this Report ......................................................................................................... 1

2.

Existing Context for Hygiene Awareness and Promotion on Ebeye .............................................. 2

3.

KAJUR Household Utilities Survey ................................................................................................ 4

4.

5.

6.

7.

3.1

Survey Logistics ................................................................................................................... 4

3.2

Hygiene Indicators ............................................................................................................... 4

3.3

Results of the Survey ........................................................................................................... 4

3.4

Conclusions from the Survey ............................................................................................... 5

Hygiene Promotion Plan – Field Program ...................................................................................... 6
4.1

Live and Learn Environmental Education ............................................................................ 6

4.2

Field Program for Hygiene Awareness (July - Sept 2014) .................................................. 6

4.3

Meetings with Key Stakeholders .......................................................................................... 8

4.4

Data Collection and Analysis ............................................................................................... 9

4.5

Schools’ Engagement ........................................................................................................ 10

4.6

Community Engagement ................................................................................................... 12

Hygiene Promotion Plan – Program Design ................................................................................ 14
5.1

Program Framework .......................................................................................................... 14

5.2

Targeted Objectives and Outcomes .................................................................................. 15

5.3

Hygiene Promotion Plan .................................................................................................... 15

Hygiene Promotion Plan - Project Implementation (2015 to 2018) ............................................. 19
6.1

Managing the Hygiene Promotion Plan ............................................................................. 19

6.2

Schedule of Implementation .............................................................................................. 20

6.3

Sustainability Plan.............................................................................................................. 20

Recommendations ....................................................................................................................... 22
7.1

Preparatory Actions to Improve Hygiene on Ebeye (Short Term) ..................................... 22

7.2

Hygiene Promotion during Project Implementation Phase (Long Term) ........................... 22

Table index
Table 1

Summary of Findings of the Curriculum Inventory and Gap Analysis for HPP ................. 10

Table 2

Observations of Facilities from the Schools’ Engagement Activities and Gap
Analysis for HPP ................................................................................................................ 11

Table 3

Community Engagement Observations and Gap Analysis for HPP .................................. 13

GHD | Report for Asian Development Bank - TA 8306 RMI Ebeye Water Supply and Sanitation Project, 23/15022 | v

Figure index
Figure 1

Live and Learn’s WASH Resources .................................................................................... 7

Figure 2

Live and Learn’s WASH in Schools Resource .................................................................... 7

Figure 3

Proposed Schedule for HPP Activities............................................................................... 20

Appendices
Appendix A - Hygiene Promotion Working Paper
Appendix B - KAJUR Household Utilities Survey Results for Hygiene Analysis (as at 9
October 2014)
Appendix C - Key Messages from Consultations in Ebeye on Hygiene Practices
Appendix D - Live and Learn Environmental Education Hygiene Education Resources

vi | GHD | Report for Asian Development Bank - TA 8306 RMI Ebeye Water Supply and Sanitation Project, 23/15022

1.

Introduction
1.1

Background

Asian Development Bank PPTA 8306 RMI: Ebeye Water Supply and Sanitation Project was
established to address factors which resulted in the high incidence of water borne disease on
Ebeye, an island within Kwajalein Atoll in the Republic of the Marshall Islands. The project was
established in September 2013 and set out to improve access to safe water and sanitation and
promote behavioural change to improve hygiene standards.
It was recognised in the Terms of Reference for the project that there was a need to enhance
awareness on hygiene and water related issues, as currently public awareness and education
on water related issues is low and outreach is limited. It was envisaged that an extended
hygiene and water awareness campaign was needed to foster sustained behavioural change
required for improved hygiene and reduced incidence of waterborne diseases. Campaigns
needed to focus on children, which comprise 45% of Ebeye’s population, through programs
delivered in schools and to women’s groups. The campaign was envisaged to complement the
provision of infrastructure services, thereby providing an integrated approach to improve
hygiene standards. Together, this was envisaged to generate sustainable change on Ebeye.

1.2

Purpose of this Report

The purpose of this report is to describe the activities which were undertaken to initiate a
hygiene awareness program on Ebeye during the PPTA, and the development of the proposed
hygiene awareness campaign for Ebeye, namely the Hygiene Promotion Plan (HPP), for the
implementation phase of the Project. The tasks required to design and implement the HPP
included:


Review of previous hygiene awareness programs on Ebeye, and the school curriculum
to identify any existing health messages related to water, sanitation and hygiene;



Identification of key stakeholders and preparation of an engagement plan;



Household utilities survey;



Initial training programs with students, teachers and community representatives, in
particular women’s groups to initiate hygiene awareness and get feedback to refine key
messages, and



Development of the HPP in conjunction with stakeholders, including but not limited to
PSC and PMU.
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2.

Existing Context for Hygiene
Awareness and Promotion on Ebeye
In November 2013, a Hygiene Promotion Working Paper was developed under the PPTA to
establish the existing context for hygiene awareness and education on Ebeye. A copy of this
report has been provided in Appendix A.
The report was based around field work conducted between September and October 2013
including sample focus group discussions, random household visits and discussions with key
informants at Ebeye Hospital, with primary caregivers and with principals from the Ebeye Public
School. The summary of findings from those consultations was that:


Hand washing with soap after defecation, before food and after handling child faeces
was not a common practice with many households, particularly where caregivers had
no formal education;



Hand washing with soap after defecation, before food and after handling child faeces
was more common practice in households where caregivers had a formal education;



There was a lack of awareness of the linkages between hygiene and waterborne
diseases;



Soap was available in many households, but many families did not know the correct
way to wash hands;



Soap was affordable for many households;



Many households use hand sanitiser; and



Many families were unaware of safe storage and handling of drinking water.

The findings also suggested that although clean water and improved sanitation is critical to the
reduction of waterborne diseases other factors such as over-crowding, poor housing and
appropriate washing facilities (e.g. sinks, kitchens) also contributed to the incidence of diarrhoea
and gastroenteritis (GI). For example, families would practice good hygiene, but they needed a
steady water supply to do so.
The Hygiene Promotion Working Paper described the Hygiene Promotion Plan (HPP) as the
starting point for behaviour change through community, advocacy and social levels. The
methodology included a community mobilisation component, capacity building, and strategic
communication focusing on advocacy with policy makers. In detail, Working Paper proposed the
following:
1. Community Mobilisation
The aim of community mobilisation is to stimulate community dialogue and collective
action, thereby creating local ownership and increasing program sustainability. Potential
activities identified for community mobilisation on Ebeye included activating social
networks (religious/community leaders volunteers, women’s groups, facebook, SMS
campaigns), training leaders to publicly discuss hygiene issues, school competitions,
household visits, the distribution of hygiene kits and participation in the Global
Handwashing with Soap Day campaign.
2. Increase in Interpersonal Communication
The aim of interpersonal communication is to stimulate discussion on hygiene issues.
One opportunity identified was for the Community Health Outreach Workers (CHOW) at
Ebeye Hospital (EH), who already make routine household visits for Noncommunicable
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Diseases (NCDs), Family Planning, Maternal Child Health could also discuss hygiene
issues during those visits. Face to face and small group counselling sessions to discuss
hygiene practices were also identified.
3. Capacity Building through On-the-Job Training
Improving the skills of staff at Ebeye Hospital will allow for a more efficient rollout of a
strategic hygiene communication program. One area identified was to develop
counselling skills, where health workers learn to stimulate two way discussions on
health issues. It was noted that this would be contingent upon a formal partnership
between EWSSP and the hospital.
4. Advocacy
The purpose of advocacy is to mobilise government, media, civil society, implementing
agencies and other stakeholders to strengthen sanitation programming and policies.
Opportunities identified included development of a one page advocacy package to use
for meetings with policy makers, establishing partnerships amongst organisations to
strengthen hygiene programs and engaging social media.
5. Provision of Hygiene Kits
The aim of the hygiene kit, modelled on UNICEF’s kit, is to provide a branded bucket
filled with hygiene improvement items (such as soap) and train health workers in the
community to distribute the kits and use the contents to educate in the methods of good
hygiene.
In order to implement the proposed hygiene awareness activities and ensure legitimacy of the
proposed HPP, it was recommended that the Project establish a formal partnership with Ebeye
Hospital (EH) and to establish multi sector cooperation of government authorities, such as the
Ministry of Health (MoH), Ministry of Education (MoE) and Women United Together Marshall
Islands (WUTMI). It was further recommended to establish a Hygiene Promotion Task Force on
Ebeye comprising influential people in both the public and private sector, with an interest in
hygiene issues. Finally, the Plan identified the need for a local champion of the HPP who would
manage and monitor its implementation. This person would require skills in the design and
development of key health messages and information, implementation of those messages and
then monitoring and evaluation of the program.
This report was submitted to the Asian Development Bank as a component of the Inception
Report of the Project in December 2013.
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3.

KAJUR Household Utilities Survey
3.1

Survey Logistics

The KAJUR Household Utilities Survey was conducted between July and October 2014. The
purpose of the survey was to assess the quantity and condition of utility infrastructure in
households, in order to better understand requirements for public water supply and sanitation
levels of service. The survey targeted all households on Ebeye (approximately 1,100 in
number). As a component of the survey, hygiene observations were made in relation to the use
and condition of the infrastructure. In particular, observations were made in order to identify and
assess the prevalent hygiene practices on Ebeye, and to gauge public awareness and
perceptions of waterbourne disease. For full details of the survey methods and results, refer to
the KAJUR Household Utilities Survey Report. The results of the survey, as relevant to this
report, are summarised below and the raw data is provided in Appendix B. These observations
are to inform the development of the HPP.

3.2

Hygiene Indicators

Two observations were made of hygiene practices in the household. It was noted that directly
asking questions regarding hygiene behaviours could cause embarrassment and bias
responses towards assumed correct behaviour, rather than actual behaviour. Instead,
observations were made using indicators of hygiene practices within households. The hygiene
behaviour observed by the survey team was addressed using the following two indicators:


Was soap in sight of the water tap and located at a position of less than 4 feet high
(within reach of children)?



How many working flush toilets in the household had a sign of faeces on or in toilet?

3.3

Results of the Survey

The analysis of the survey results was conducted during October 2014. During this period, the
majority of the survey work was completed; however some resurveying was still occurring. It is
noted that data analysis based on a distribution of results by Weto was still to be completed.
Therefore for any conclusions regarding the spatial distribution of results (for example, which
Weto’s may benefit from targeted hygiene awareness programs), the completed Household
Survey Report with the full analysis should be used. Nonetheless, it was deemed that the level
of information contained within the preliminary analysis offered sufficient conclusions for the
purposes of developing an appropriate hygiene awareness program for the community on
Ebeye.
Of the total number of households surveyed, completed results were collected for 959
households (87% of households). For the purposes of this analysis, the dataset was deemed
complete provided the residence was occupied, the number of people usually residing in the
household was recorded (even if it was high), and there was a data entry of either 1 or 0 in the
column pertaining to both hygiene observation questions.
3.3.1

Access to Facilities

On average, the number of people recorded per household was reported as 9.16. It is noted
that this was one of the statistics being re-recorded as a part of the ongoing resurvey work, so
for the accurate number of people per household it is important to refer to the results of the
KAJUR Household Utilities Survey Report. Nonetheless, that value is consistent with the order
of magnitude of previous census data. Typically it indicated that there were a large number of
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people in each household sharing water supply and sanitation facilities. Other anecdotal
observations from the survey pertaining to access included the following:


Some households do not have bathroom and/or toilet facilities;



Some households share bathroom and/or toilet facilities with their neighbours; and



Some households may use government bathroom and/or toilet facilities.

3.3.2

Hygiene Indicator 1: Soap was in Sight and Located Less than 4 Feet
High

For 418 households (44%) it was reported that soap was located in sight of the water tap and at
a position of less than 4 feet high (within the reach of children).
Conversations recorded from the focus group discussions (FGDs) suggested that soap was
generally reported to be affordable and available, however that the use of soap for hand
washing varied with the education level of the caregivers. The survey results suggested that
there may be a difference between reported behaviours and the survey observations, given the
recorded value. It was noted from the FGDs that people may use hand sanitiser, however the
presence of sanitiser was not recorded during the KAJUR Household Utilities Survey.
3.3.3

Hygiene Indicator 2: Working Flush Toilets with Sign of Faeces on or
In Toilet

For 252 households (26%) it was recorded that the working flush toilets in the household had
signs of faeces on or in the toilet. Generally, this may indicate that community education and
awareness components of a Hygiene Promotion Plan could include hygienic methods for the
cleaning of sanitation infrastructure, although it would be less of a priority than hand washing.
Other general observations from the infrastructure condition assessment pertaining to hygiene
included:


Toilets may lack seats, floaters and/or the bathroom/toilet is generally reported as not
working;



Toilets may lack reliable flushing supply (either salt or fresh water) and particularly there
may be slow salt water connections;



Plumbing may not be hygienic and some have been self-plumbed e.g. toilet leads to
shower drainage some of the pipes are broken or generally leakage is a problem.

3.4

Conclusions from the Survey

Overall, the survey highlighted that there is a need to improve the emphasis of the Hygiene
Promotion Plan on promoting soap for improved hygiene practices in the community. Given the
results of the FGDs, this could be part of a broader community education program around
buying and using soap, correct hand washing methods and the link between hygiene practice
and disease. It also suggested that the program could include education around the cleaning
and maintenance of infrastructure to improve safe water supply and sanitary practice in the
household.

GHD | Report for Asian Development Bank - TA 8306 RMI Ebeye Water Supply and Sanitation Project, 23/15022 | 5

4.

Hygiene Promotion Plan – Field
Program
4.1

Live and Learn Environmental Education

The preparatory work undertaken during the PPTA acknowledged that upskilling in the design
and development of key health messages, and in the implementation of those messages, was
key to the success of an HPP on Ebeye. It was further determined that hygiene promotion is a
long term activity requiring sustained involvement to promote behaviour change. For that
reason, it was identified that the utilisation of the existing experience of Live and Learn
Environmental Education (Live and Learn) would be very beneficial to the work being
undertaken as part of the PPTA, and also as a future resource for the communities on Ebeye.
Live and Learn has established hygiene programs in the Pacific that have been very successful,
and can be adapted to the unique needs of the communities on Ebeye. Live and Learn also has
experience delivering sustained WASH (Water, Sanitation and Hygiene) training in communities
and schools and has the established educational resources to do so.
Ms Doris Susau, from Live and Learn Fiji, in her role as International Hygiene Awareness
Consultant for the PPTA, undertook two field visits (47 days in total). The following sections
describe the work that she undertook during the field visits, and Sections 5, 6 and 7 describe
how this work was integrated into the HPP for the implementation phase.

4.2

Field Program for Hygiene Awareness (July - Sept 2014)

A field program was established in order to scope the Hygiene Promotion Plan and promote
hygiene awareness and education in the community.
The scope of work included:


Conducting field training programs to immediately promote awareness of hygiene issues
on Ebeye. This included training sessions for 16 Women United Together Marshall
Islands (WUTMI) affiliates, 8 elementary schools and year 11 and 12 teachers at Jabro
private school. A summary of findings from the field program are included in Appendix C.
The training sessions introduced the importance of water safety, access to sanitation, and
healthy hygiene behaviour. These WASH components were delivered to the participants
in an integrated way using Live and Learn’s WASH resources (Figure 1) and Appendix D.
The training led to discussions on:
o

mobilising schools as catalytic change agents for WASH in Ebeye,

o

the roles of women as WASH managers and advocates,

o

creating an enabling environment for hand washing in schools,

o

the need to use soap/ash (make soap),

o

menstrual hygiene,

o

constraints with the current American syllabus in advancing and localising WASH,

o

acceptability of composting toilets, and finally,

o

a whole-of-schools approach to hygiene behavioural change.

The training highlighted the need for hygiene behavioural change to be integrated into any
programs to improve access to water and sanitation, and not be implemented in isolation.
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Figure 1


Live and Learn’s WASH Resources

Conducting scoping work in order to design a Hygiene Promotion Plan (HPP) with the
goal of fostering sustained and improved hygiene behaviour using the three star
approach for WASH in schools (Figure 2). A one star school is defined as having no
sanitation and having daily routines to promote healthy habits (hand-washing, toilet
cleaning and children having drinking bottle bottles). A two star school is defined as
having incremental improvements (better sanitation facilities including facilities and
education for menstrual hygiene management, water management leading to drinking
water availability at school). A three star school meets the national standards (drinking
water, water and soap for hand washing, functioning clean toilets at ratio of 1 per 60 boys
and 1 per 40 girls). A no-star school has limited hygiene promotion and no WASH
infrastructure which is the common situation on Ebeye. The three star approach was
identified as an effective driver to integrate WASH into schools on Ebeye.

Figure 2

Live and Learn’s WASH in Schools Resource
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Developing the Hygiene Promotion Plan (HPP) for the implementation phase of the
Project.

The following activities were undertaken during the field work in order to achieve the objectives,
including:
1.

School's WASH facilities survey, assessment of capacity;

2.

Focus Group Discussion (FGD) with Principals from all schools on Ebeye - both private
and public;

3.

FGD with key informants from the Ministry of Education on Ebeye, including the
Assistant Secretary for Education and curriculum developers; and

4.

FGD with key informants at Ebeye Hospital.

Although it was recognised that the above training activities only addressed a minority
representation of the community, it was expected that they would allow the key hygiene issues
to be highlighted for purposes of identifying the focus of subsequent activities. Beyond
delivering the training, the activities provided real feedback on hygiene, areas of concern and
the local understanding of hygiene issues which all enabled an appropriate long-term program
to be refined.
It was also recognised that KAJUR provided a logistics person to assist with all meetings and
this was greatly appreciated by the PPTA consultant team. The training and this commitment of
KAJUR demonstrated a strong sense of local ownership of this issue, including from the local
utility.

4.3

Meetings with Key Stakeholders

Meetings were conducted with the following key stakeholders to obtain information about the
current context of hygiene awareness and education on Ebeye:


Director of Public Health Services.



Secretary of Health (in Majuro). The purpose of this meeting was to formally request the
release of health data from Ebeye Hospital.



Ministry of Education Curriculum Director, who has responsibility for the national level
curriculum. At the local level, the Assistant Secretary adapts the curriculum to meet local
needs at local level schools.



Assistant Secretary of Education (in Hawaii), as this position plays an important role in
hygiene education in the Marshall Islands.



Ministry of Education (MoE) – Master Trainer Positions. These positions are new to the
MOE and their engagement in implementation of the HPP will be important as their role
involves the capacity building of teachers. This will assist with delivery of the hygiene
program as it will help with the training of teachers. The Master Trainers will also be
responsible for monitoring curriculum application, upskilling and capacity development.
The plan is to bring these two people on board from the beginning of the hygiene
program. These Master Trainer positions are Government funded and will be important
for supporting Project activities.

Overall, meeting with these different stakeholders reinforced the need to establish a Hygiene
Promotion Steering Committee (HPSC) to oversee and coordinate the hygiene activities
conducted under the HPP, within the context of existing and established programs and
government frameworks.
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4.4

Data Collection and Analysis

Documents were reviewed and data collection occurred as a component of the field study to
further understand the context of implementing a HPP on Ebeye.
4.4.1

Data Collected for Analysis



Health data for the period between 2012 and 2014 was difficult to obtain and data for
periods prior to 2012 was largely inconclusive. An analysis of existing health data from
Ebeye Hospital was conducted by the PPTA Project Team in November 2013 and the
results indicated that the RMI syndromatic surveillance data (Ebeye Hospital 2010) and
the Ebeye waterborne disease data (2011-2011) does not address in any meaningful or
significant way the issue relating to waterborne diseases on Ebeye over the past 10
years. However, secondary information from the RMI Climate Change and Health Report
summarises diarrheal disease and gastroenteritis in a climate change context and
appears more conclusive than the hospital data for 2010. This report states ‘Diarrheal
disease is a major cause of morbidity in RMI. In 2009 gastroenteritis was in the top three
of the most common diagnoses in the Emergency Rooms of the two main hospitals
(Majuro and Ebeye) and in the top six diagnoses in the outpatient clinics.’ For further
information on the analysis of health data, refer to the PPTA Inception Report.



The Strategic Plan was shared by the Director of Public Health Services. It is noted that
the development of the Hygiene Promotion Plan should complement the relevant
strategies proposed by RMI government departments.



Information, including the entire elementary health syllabus, was shared by school
Principals and Administrators in order to conduct the assessment of curriculum. A
meeting was conducted with the Principal of the Elementary Public School in which
th
advice was given that there was an existing 6 Grade Health Program where additional
information on hygiene/WASH could be included. An initial assessment of the curriculum
was undertaken to explore what was included in the current curriculum and identified key
areas to target in the effort to improve hygiene awareness and education on Ebeye.
Subsequently, the entire elementary school health syllabus was also reviewed.

4.4.2

Summary of Findings of the Curriculum Inventory

Analysis of Curriculum
The current school curriculum ranges from Grades 1 to 12 and health subjects are taught in
Grades 1 to 8. Grades 1 to 6 cover issues such has exercise, mental health, nutrition and solid
waste management. From observations, there were generally low levels of WASH information
contained in the curriculum. Based on conversations with the school administration, training in
hygiene activities has been planned for Grade 11. It was noted that Grade 11 is currently
undertaking the Grade 9 curriculum and therefore the level of understanding of issues in any
program will need to be targeted as such.
An analysis was undertaken to identify the gaps, to highlight the existing programs which are
working well, and to suggest a way to integrate the new subject of WASH into the school
program. Table 1 below contains the summary of findings of the curriculum inventory on health
related issues for Grades 1 to 8 for the Kwajalein Atoll Public School System (KAPSSys).
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Table 1

Summary of Findings of the Curriculum Inventory and Gap Analysis
for HPP

Curriculum Inventory

Gap Analysis

Hygiene content present
throughout the Health Curriculum
for Grades 1 to 8.

Potential for adding value to the hygiene education content
by developing activities using learning tools such as
stories, games, child-led outreach awareness activities etc
to reinforce understanding of WASH and related health
impacts throughout the curriculum.

Hygiene focus is on hand
washing.

Potential for the adoption of a whole school approach to
hygiene practice and apply the correct way to wash hands
eg "hand washing drills" at a designated time such as
immediately before recess and lunch. Potential for
additional support in terms of interactive and participative
educational activities to address: (1) Toilets - types or most
common toilets in RMI; proper toilet care and use; (2)
Menstrual hygiene (3) Link between open defecation, water
borne diseases and health impacts.

Health curriculum provides the
opportunity for teaching and
learning that encourages
participation, inclusivity and
interaction between learners.

Potential for support to in-service teacher training to
enhance teacher's skills to develop locally contextualized
lessons which employ a variety of teaching strategies that
learners will "have fun doing while learning" and offer a
"hands-on" learning experience for students.

Safe storage and handling of
drinking water is lacking in the
Health Curriculum.

Potential exists to include activities on the importance of
safe storage and handling of drinking water to add to the
current Health Curriculum content. This will provide an
opportunity to develop the understanding of and the
importance of the provision and safe handling of drinking
water, and links to reduction of water borne diseases, for
example diarrhoea, that commonly affects young children
in Ebeye.

4.5

Schools’ Engagement

4.5.1

Trainings Conducted

A series of training sessions were conducted at the Ebeye Elementary Public and the Jabro
Private Schools, who registered their interest in receiving the training. The aim of the training at
the schools was to immediately promote the awareness and education of hygiene issues on
Ebeye and to demonstrate that learning about hygiene could be fun for children. The education
component extended beyond hygiene, to also understanding physical systems such as toilets
and how they work. The approach utilised the classroom training resources developed by Live
and Learn.
4.5.2

Provision of Services at Schools

In collaboration with other members of the PPTA team, the WASH facilities at the schools were
investigated to understand what was currently working and what was not working. This was a
component of a holistic strategy to hygiene promotion, whereby to introduce and advertise
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better hygiene, it was important for the schools to be properly serviced. These observations
were conducted in August 2014.
The results indicated that most schools do have toilets, but not very many. The number of toilets
provided for the number of students is very low. It was estimated that there are approximately
1005 students on the role, but only 12 toilets at the public school. It was further noted that not all
these toilets were in working condition. The results also indicated that the availability of drinking
water in schools was almost non-existent, as there was no regular water supply to schools and
taps or faucets, if present, were in need of repair. Children were required to bring drinking water
from home on a daily basis. Some schools, however, provide bottled water for children's
consumption during the day.
Under these conditions schools become unsafe places where diseases are transmitted with
mutually reinforcing negative impacts for the children, their families and overall development.
The provision of safe water and sanitation facilities is a first step towards a healthy physical
learning environment. With improved health outcomes for children living on Ebeye being a key
objective of the project, placing equal importance to both the education and awareness
component, as well as improvements to schools WASH facilities will be critical.
The list of observations from the schools’ engagement activities are summarised below in Table
2.
Table 2

Observations of Facilities from the Schools’ Engagement Activities
and Gap Analysis for HPP

Observation

Gap Analysis

Hand washing with soap after defection,
before food and after visiting the toilet was not
a common practice in schools.

Soap was not made available at hand washing
points where the facility was provided.

Hand washing facilities were not available in
schools.

The field survey conducted in all schools on
Ebeye showed that although toilet facilities
were provided, these were not always
accompanied with the provision of faucets,
sinks and soap for proper hand washing.

Where sufficient toilet facilities were provided
for children to use at school, most were not
functional.

There were a high number of toilet facilities in
schools in a state of disrepair.
Toilet facilities in schools were also affected
by the lack of regular water (salt) supply to
flush toilets. The lack of water supply was a
result of a variety of factors; the main factor
being sufficient water pressure/lack of a water
pump.
Schools also indicated that although toilets
were available, the system was not connected
to the main sewer system.

The limitation of access to functional toilets for
student use resulted in children leaving school
to relieve themselves at their own homes
throughout a normal school day.

This practice often resulted in children not
returning to school to complete a normal
school day - this affected school attendance.
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The ratio of functional toilets to student
population was lowest in public schools.

Student populations in the public schools were
very high with insufficient number of functional
toilets available for student use.
There was an indication of toilets being shared
by the student population. In other words,
toilets were not especially designated for use
by either boys or girls.

Toilet facilities did not always provide for the
specific needs of children, for example: needs
of children with disabilities; girl's menstrual
hygiene needs, such as proper sanitary waste
disposal facilities and shower facilities.

4.6

Community Engagement

4.6.1

Training Sessions Conducted

Potential for support to improve the Health
Curriculum content to include Menstrual
Hygiene for Girls, and improved infrastructure
provision for children with disabilities and girls’
menstrual hygiene needs.

Sixteen women representatives expressed interested in receiving the training, involving
representatives from a broad range of women’s groups. WASH training was conducted with the
WUTMI’s (Women United Together Marshall Islands) affiliate representatives utilising Live and
Learn training materials. As key role models in the community, who play an important role in
reinforcing good hygiene practice in the household, the training confirmed that the HPP should
include further activities targeting this women’s group.
Another opportunity identified for community engagement was to build on existing community
networks and activities, for example parent/teacher interviews, and/or target community groups
that could promote hygiene awareness. Primarily, this aspect of the HPP could comprise
workshops in order to talk to groups about some simple solutions to hygiene issues. It is
proposed that these workshops be interactive with the participants, empowering them to
develop simple solutions themselves, rather than believing that the only solutions are high
technology.
Finally, training sessions could involve targeting other individual stakeholders who want to
identify key pathways of promoting hygiene awareness, to establish a local committee, and/or to
demonstrate leadership capacity and interest such as a Task Force.
4.6.2

Community Engagement Observations

The observations made during community engagement and recorded during the fieldwork
component conducted in December 2013 are listed in Table 3 below. Adjacent to those
observations is the gap analysis to identify those activities and concepts that need to be
incorporated into the Hygiene Promotion Plan.
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Table 3

Community Engagement Observations and Gap Analysis for HPP

Observation

Gap Analysis

Hand washing with soap after defecation,
before food and after handling child faeces
was not a common practice with many
households where caregivers were noted to
not have sufficient formal education. Where
caregivers had received formal education, the
knowledge of and the importance of the need
to practice hand washing at critical times was
noted to have increased.

Potential to engage and provide all caregivers
with the opportunity to build on existing
knowledge and demand that the practice of
hand washing at household level be
undertaken at critical times such as after
defecation, before food and after handling
child faeces.

Soap is affordable by many households.

Opportunity exists in community training to
encourage households to include soap as a
necessary item to purchase for daily
household use.

Many households use hand sanitiser.

With the challenge of insufficient water being
supplied to households, the use of sanitisers is
a better alternative to using soap for hand
washing and disinfecting hands at critical
times.

Many families were unaware of safe storage
and handling of drinking water.

Potential exists to include training for safe
storage and handling of drinking water in a
community engagement program.
Potential also exists to develop an
understanding of the important link between
the provision of clean water and improved
sanitation to the reduction of water borne
diseases such as incidences of diarrhea and
gastroenteritis.
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5.

Hygiene Promotion Plan – Program
Design
The Hygiene Promotion Plan (HPP) presented in this document serves as a road map for a
recommended way forward to improve water supply and sanitation in Ebeye, with extensive
schools and community consultation and participation. Active participation will include the formal
education sector to enable the necessary link between schools and communities to be
established and strengthened through the HPP.
The HPP and recommended activities presented in this document will support the proposed role
of the National WASH Project Officer and over time may require revision, adjustments and
improvements. Critical to the implementation of the proposed activities in the HPP is the
establishment of a School Water, Sanitation & Hygiene (WASH) Program to be facilitated
through the current formal education system on Ebeye. The School WASH program will
complement the Grades 1 to 8 Health Curriculum that is being taught in the Kwajalein Atoll
Public School System (KAPSSys) and monitored by the Ministry of Education RMI.

5.1

Program Framework

The HPP will focus on capacity building of children and adults for improved understanding of
WASH on Ebeye. It is understood that the combination of improved water supply and sanitation
services, correct behavioural practices and education will have a positive impact on the health
and hygiene of the community as a whole. The structure of the HPP commences with a Rapid
Assessment of Perceptions (RAP) of the entire community on Ebeye in order to refine the
hygiene messages, and on-the-job training for WASH educators. It will consist of a
comprehensive WASH in Schools Program, coupled with a Community WASH Education
Program. The whole focus of the program is a partnership, with nothing occurring in isolation,
and reinforcement of hygiene behaviour both in public and at home.
WASH in Schools Program
The HPP intends to strengthen, build on and add value to what currently exists in the Health
curriculum in the formal education system. The Health curriculum is a critical stepping stone to
establishing the necessary links between children's learning, practice and behaviour change in
schools and at home. Up-skilling of teachers and the inclusion of participative and interactive
activities for children in Grades 1 to 8 will also support the teaching and learning process in the
RMI Health Curriculum. It will be equally important to review and support improvements to
current WASH infrastructure in Elementary and Middle schools.
Community WASH Education Program
The HPP will support the efforts currently being made by the Ministry of Health Public Health
Division on community outreach and awareness programs for improved sanitation and hygiene
in relation to water borne diseases, which currently engages community health workers and
WUTMI affiliates.
It is envisaged that the program will support behaviour change throughout the whole community
as links between schools and the community is strengthened. The "whole-community" approach
acknowledges that everyone has an important role to play in influencing the behaviours of the
people of Ebeye to become healthier.
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5.2

Targeted Objectives and Outcomes

The overall objective of the Implementation Phase of the Project is that in conjunction with the
provision of improved water supply and sanitation facilities, there will be improved hygiene
standards and a reduction in the high incidence of waterborne disease on Ebeye.
The overall objective of the HPP is to increase hygiene awareness and foster sustained
improved hygiene behaviour on Ebeye, throughout the Implementation Phase of the Project.

5.3

Hygiene Promotion Plan

5.3.1

Rapid Assessment of Perceptions (RAP)

As an initial activity, the HPP includes a Rapid Assessment of Perceptions of the whole
community of Ebeye targeting children and teachers at schools, WUTMI affiliate
representatives, youths and elders. It also includes the participation of key stakeholder
representatives from the Ministry of Education, Ministry of Health, Local Government and
utilities provider - KAJUR. This is to be conducted in the first year of HPP implementation and is
estimated to take 6 to 8 weeks to complete.
The Rapid Assessment of Perceptions will seek to provide an understanding of the perceptions
held by all community members regarding their needs, problems, opportunities and capacity to
undertake the Project associated with water, sanitation and hygiene. This approach is used to
establish baseline of perceptions regarding water and sanitation and assists in informing the
program, as well as fine tuning any ongoing training. The baseline that the RAP provides also
enables the hygiene awareness program to be monitored and helps to establish the monitoring
and evaluation program.
The RAP is also designed to explore WASH issues that are of importance to the entire
community of Ebeye, and community needs in addressing health and hygiene issues that
currently affect them due to poor hygiene and sanitation. As an outcome of the RAP, relevant
and practical hygiene education resource materials will be finalised to support the WASH in
Schools Program and provide Community WASH Educational Program resources, developed in
collaboration with the target audience. Further exploratory work on the economic impact of
hygiene awareness training and improved hygiene in Ebeye can be explored more through the
RAP process also. There are some useful studies being undertaken on the impact of sanitation
in Kiribati which could provide a useful resource for expanding this understanding.
5.3.2

Capacity Building for HPP Programs

In the initial stage (year 1) of implementing the HPP, capacity building will commence through
the WASH in Schools and Community WASH Education components.
5.3.3

WASH in Schools Program

Description
The WASH in Schools Program focuses on sanitation and hygiene education to support the
Grade 1 to 8 Health Curriculum. The program will involve a combination of “software” and
“hardware” components that are necessary to produce a healthy school environment, and to
develop or support safe hygiene behaviours. The software component is the primary focus of
the WASH in Schools program and will include educational activities that promote conditions at
school and good practices of both students and teachers that help to prevent water and
sanitation related diseases.
In addition to these educational activities is the hardware component which, where necessary,
will include supporting the installation, repair and maintenance of drinking water, hand washing
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and sanitary facilities in and around the school compound. Improvements will likely be focused
on facilities in the public school system, and where possible, support infrastructure
improvements in privately managed schools. Key reasons for this recommendation are:
(1) the high student population that is currently being catered for in the public school system as
compared to the private schools, and
(2) the number of available functional toilets and hand washing facilities at the public schools.
The survey also noted that in a public school such as Ebeye Elementary & Middle School,
where there are only 8 toilets available for student use, the ratio of functioning toilets to student
population is 1:175. Improvements to hardware should take into consideration planned
Government refurbishment programs for public schools.
Aims and Objectives
The WASH in Schools program aims to improve hygiene behaviours through the provision of
information and learning opportunities to help prevent water and sanitation related diseases.
Traditional health "information based" approaches that give children academic knowledge will
be complemented by the addition of "real life" applications of information, the role of attitudes
and values, as well as a focus on the possible short comings of facilities and their impacts on
the health of whole communities.
The intervention in the formal education sector will endeavour to support the existing RMI
Health Curriculum through:
(1) the provision of in-service teacher training both within the public and private schools system;
(2) development of RMI relevant curriculum support materials with a focus on Water, Sanitation
and Hygiene;
(3) student training to support and build on understanding of WASH knowledge and good
practice; and
(4) WASH Advocacy training of trainers for adult educators and children as "peer educators".
To support the WASH in Schools program, an in-service teacher training component will be
included for teachers in schools on Ebeye. This component will focus on building teacher's
capacity to facilitate learning using the student-centred approach, where children as learners
are encouraged to actively participate by influencing the content of lessons and activities, as
well as the pace of learning. Educational resources and materials will also be developed and for
this approach, teachers will be supported to develop activities that will encourage student to
learn independently, and from one another, as well as build on their coaching skills to assist
students.
The objectives of the WASH in Schools program will include the following:
1. Creating a healthy and safe learning environment
A healthy learning environment will combine the following:
o

Safe sanitation, water supply and hand washing facilities.

o

Hygiene practices used by everyone-children and teachers-at all times.
Sound management to keep the facilities in proper working condition and hygienic
conditions.

2. Helping children to develop life-skills including health and hygiene
Better hygiene practices don't develop just by learning about water and sanitation and related
diseases; they also cannot be imposed through discipline alone. New approaches need to be
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used to assess and improve their practices in an active way. The WASH in Schools component
of the HPP will devise learning activities to complement and support the Grade 1 to 8 Health
curriculum. The activities will be interactive, participative and actively engaging to develop and
build on children's critical thinking skills to lead to behaviour change and adoption of good
WASH practices.
3. Stimulate outreach to and benefits for the family and community
Child led outreach programs will be designed by the children with assistance from trained
teachers for WASH education to be delivered to both school communities and the Ebeye
community at large. Outreach is important to ensure that children not only have a healthy school
environment, but that the home and community environments improve at the same time. By
including activities whereby children actively engage (such as investigations, Schools WASH
Open Day, WASH Art Outreach Program), an important link is developed between the WASH in
Schools program with the wider community. Wider community involvement will also be required
to support such initiatives. It is recommended that key stakeholders in the WASH in Schools
program such as family, school community including students and teachers, and community
health workers are involved to provide the moral support that children will need.
The WASH in Schools program's effectiveness will depend on:


Use of a life-skills approach to health and hygiene education.



Promoting practices that will prevent diarrhea and related diseases as well as instilling
healthy behaviours in the future generation of adults.



Conducted regularly and incorporated into the health curriculum and where possible into
different subjects.



Practical linkages to the children's environment.



Participatory-actively engage the children and use child-to-child learning.



Appropriate for the age group.

5.3.4

Community WASH Education Program

Description
Without access to mass media (radio and/TV) and local newspapers, the approach to
community campaigns will need to be modified to using networks that currently exist in the
communities. Through effective community training opportunities with women's groups
(WUTMI), youths and elders, effective and consistent messaging that reinforces and supports
the WASH in schools program may be effectively carried out.
The Community WASH Education Program will be designed to complement and support the
extensive WASH in schools program as well as support the current efforts of the Ministry of
Health Public Health Department. It will be delivered to key community groups involving women,
youth and elders. Emphasis of the Community WASH Education Program will be on the
provision also of an enabling environment for children to effectively put to practice learning
derived from the WASH in Schools program. It will be essential to continue to provide children
when in their homes and communities with opportunities to reinforce learning so that good
WASH practices are adopted and sustained. It will also be important to ensure that WASH
facilities including functional and well-kept toilets, water supply and soap are emphasised as
critical hardware to be provided for children and families at home.

GHD | Report for Asian Development Bank - TA 8306 RMI Ebeye Water Supply and Sanitation Project, 23/15022 | 17

Aims and Objectives
At a community level, the intervention will include (1) empowerment training and capacity
building initially targeting women and youth groups to strengthen their organization and
mobilisation skills, (2) capacity building and training on strengthening understanding of WASH
and related issues and its links to water borne diseases and (3) training of trainers and whole
communities toward the demand for increased advocacy inclusive of whole communities for
improved water and sanitation good practices.
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6.

Hygiene Promotion Plan - Project
Implementation (2015 to 2018)
This section outlines how the Hygiene Promotion Plan will be implemented to ensure that the
appropriate and desired outcomes are achieved. It also includes the recommended timing for
activities.

6.1

Managing the Hygiene Promotion Plan

6.1.1

Partnerships

To ensure that the HPP is effectively carried out via the WASH in Schools and Community
WASH Education Program components, it will be necessary to engage with all relevant
stakeholders. It is recommended that at the initial stages of the project formal partnerships with
Ebeye Hospital, Ministry of Health Public Health department, Ministry of Education and WUTMI
are initiated. This will support the program throughout the 4 years of implementation and
ensures legitimacy of the Hygiene Promotion Plan.
The implementation of the HPP is contingent of the appointment of a consultant/skilled person
to coordinate the activities during the implementation phase of the project (namely, the National
WASH Project Officer). Ideally, this person would be from Ebeye, thereby retaining the
knowledge and skills developed during the Project. From experience during the PPTA, it is
noted that the identification of this person was met with challenges due to the availability of
appropriate and skilled personnel on Ebeye. Consideration should be given to identifying early
the skillsets of this position, any training requirements and whether there is a need to
incorporate this into any of the partnership agreements.
6.1.2

Hygiene Promotion Steering Committee (HPSC)

The Hygiene Promotion Plan will require oversight and it is recommended that a Hygiene
Promotion Steering Committee (HPSC) be established. The main objectives of the Hygiene
Promotion Steering Committee will be as follows:


Ensure that the WASH in Schools and Community WASH Education Programs provide
quality and effective health and hygiene education to target groups;



Monitor the effective and efficient implementation of the Hygiene Promotion Plan;



Monitor the financial management of grants allocated to recipient schools for
improvements to WASH infrastructure.

Membership of the HPSC will attempt to be localized to Ebeye as much as possible. It will
consist of key partners from the water and sanitation, health and hygiene and education sectors
based on Ebeye. It will also include members from key community target groups such as
women's and youth groups. The chairperson of the HPSC will be the National WASH Project
Officer for the Implementation Project. Where necessary, representation from agencies based in
Majuro may be considered for membership. It is recommended that the Steering Committee
meet quarterly and new members may be invited to join as the implementation plan progresses
and the need arises.
Recommended membership is as follows:


Assistant Secretary for Education - Kwajalein Atoll Public School System



School Principals (all Grade 1 to 8 public and private schools)
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Director WUTMI (or Ebeye representative of WUTMI affiliates)



Primary Health Care Director - Ebeye Hospital



Youth Officer - Ebeye Local Government



National WASH Project Officer - Chairperson

The HPSC will also be involved in ensuring that lessons learned throughout the project period
are shared effectively with all stakeholders. This will ensure that health and hygiene promotion
across all sectors are better informed and are sharing consistent messages to the community at
large. It will also ensure that at a local level, all initiatives for WASH and improved hygiene are
better coordinated to effectively and efficiently achieve outcomes for improved health of all
people of Ebeye.

6.2

Schedule of Implementation

It is envisaged that the HPP will commenced at beginning of the inception phase of works. The
program will run from 2015 to 2018. The schedule for the proposed program is shown below.

Figure 3

6.3

Proposed Schedule for HPP Activities

Sustainability Plan

The success of the HPP will depend primarily on how effectively the combination of the hygiene
programs and infrastructure components has been implemented. Only in combination can the
two conditions for improved health and hygiene of communities be met, namely availability of
good WASH facilities and the adoption of healthy practices. Success and sustainability of the
HPP can be categorized using the following criteria for indicators:
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WASH Infrastructure and Facilities


Availability of sufficient water and sanitation facilities (toilets, hand washing facilities,
water supply).



Facilities provided are kept clean, are durable with organized maintenance.



Water and sanitation facilities are child friendly, and gender and socially inclusive.



Everyone uses water and sanitation facilities.

WASH in Schools and Community WASH Education Programs


WASH in Schools program complements the current Grade 1 to 8 Health Curriculum.



Life skills based hygiene education is taught on a regular basis.



Teachers are trained to deliver Health education through a child-centred learning
approach.



Local and contextualized educational resource materials are provided to complement the
current Grade 1 to 8 Health curriculum.



Hygiene behavioural changes of the students and teachers are achieved and maintained
over a long time period.



Community understanding of their role in improved hygiene is improved and support for
WASH in Schools program is enhanced at the household level.



Household WASH facilities are improved and well maintained.



Organizational issues at school level:
– There is a strong link between the school, community and health workers.
– Outreach activities to the communities on Ebeye take place regularly.
– Activities in the school are broadly supported and not relegated to a small group of
teachers and community members.
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7.

Recommendations
It is recognised that the successful reduction of waterborne disease on Ebeye will require both
improved water supply and sanitation infrastructure, in addition to a successful behavioural
change program to improve hygiene standards. The works completed for the hygiene
component of this PPTA have included a scoping study, a survey including observations of
hygiene utilities in the household, introductory training sessions at schools and with community
groups. Ultimately this set of activities and observations have informed the formation of a
Hygiene Promotion Plan for the implementation phase of the Project. The following section
provides the clear summary of hygiene recommendations moving forward.

7.1

Preparatory Actions to Improve Hygiene on Ebeye (Short
Term)



Obtain feedback from the PSC regarding the design and suggested implementation
methods of the HPP. This HPP should complement existing strategic plans of
government and stakeholder organisations on Ebeye, for example the Ministry of Health
and the Ministry of Education and it is recommended that this plan be distributed in order
to obtain feedback from those stakeholders;



Confirm interest from the individuals nominated in this report in the formation of a
Hygiene Promotion Steering Committee (HPSC);



Commence forming partnership agreements with identified stakeholder and government
organisations;



Give consideration to the potential candidate for the Implementation Project National
WASH Project Officer position and potential training requirements and/or partnership
agreements required for that candidate;



Consider conducting the RAP ahead of schedule in order to have baseline data prior to
the commencement of the implementation project.

7.2

Hygiene Promotion during Project Implementation Phase
(Long Term)

7.2.1

Provision of Services

Throughout the hygiene awareness and education program component of work, it was identified
that hygiene facilities are an integral part of establishing and maintaining behaviour change.
Without the provision of improved water supply and sanitation services, the ability of the HPP to
promote behavioural change to improve hygiene standards will be challenging. Pertaining to the
infrastructure, opportunities for consideration in the implementation phase include:


Prioritising the delivery of infrastructure to schools, in order to start to reinforce hygiene
program as early in the project as possible.



Incorporating training on the hygienic maintenance of water supply and sanitation
facilities in the HPP, for example cleaning toilets.

7.2.2

Hygiene Promotion Plan

Implement the Hygiene Promotion Plan as described in Chapters 5 and 6. Noting the following:
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Health workers at Ebeye Hospital have a role to play in Community WASH Education
Programs and the level of that contribution and/or training will depend on the formation of
formalised partnerships.



Similarly, implementing the HPP by targeting schools is dependent on the formation of
formalised partnerships with the Ministry of Education.



The continued relevance of ideas within this report should be assessed during the RAP
and at the commencement of the HPP Implementation Phase.



Consideration should be given to the ongoing sustainability of hygiene promotion on
Ebeye throughout the implementation of the HPP and following its completion.
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detailed in the report and are subject to the scope limitations set out in the report.
The opinions, conclusions and any recommendations in this report are based on conditions encountered
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GHD described in this report. GHD disclaims liability arising from any of the assumptions being incorrect.

GHD | Report for ADB – TA 8306 RMI: Ebeye Water Supply and Sanitation Project, 23/15022 | i

Table of contents
List of Abbreviations ............................................................................................................................ 1
Glossary of Terms............................................................................................................................... 2
1.

2.

Introduction ............................................................................................................................... 3
1.1

Background ..................................................................................................................... 3

1.2

Introduction ..................................................................................................................... 3

1.3

Program Design .............................................................................................................. 3

The Hygiene Promotion Plan ..................................................................................................... 5
2.1

3.

Methodology ................................................................................................................... 5

Initial Implementation Plan for 2014 ........................................................................................... 8
3.1

Managing the Hygiene Promotion Plan ............................................................................ 8

3.2

On the Job Training Plan: National Hygiene Consultant ................................................... 8

Table index
Table 1

Suggested Timeline of Activities and Inputs ..................................................................... 9

Appendices
Appendix A - National Consultant Hygiene Promotion Job Description

Principal Author
Ms Joana Finchley
Hygiene Awareness Specialist

ii | GHD | Report for ADB – TA 8306 RMI: Ebeye Water Supply and Sanitation Project, 23/15022

List of Abbreviations
CHOW

Community Health Outreach Workers

CM

Community Mobilisation

EH

Ebeye Hospital

FGDs

Focus Group Discussions

GI

Gastroenteritis

HPP

Hygiene Promotion Plan

IEC

Information, education and Communication

IPC

Interpersonal Communications

MoH

Ministry of Health

MoE

Ministry of Education

OJT

On-the–job-training

ORS

Oral Rehydration Salts

EWSSP

Ebeye Water Sanitation and Supply Project

WUTMI

Women United Together Marshall Islands

GHD | Report for ADB – TA 8306 RMI; Ebeye Water Supply and Sanitation Project, 23/15022 | 1

Glossary of Terms
The field of health communication has its share of acronyms and terminology and this can lead
to confusion. This glossary clarifies how terms are used. There is considerable overlap between
these approaches and they are best used in combination.
Behaviour Change Communication
Behaviour change communication (BCC) involves the development of tailored messages and
approaches to develop, promote and sustain behaviour change. The assumption is that through
communication people can be persuaded to behave in ways that will make their lives safer and
healthier.
Health Education
Health education is designed to improve health literacy, including improving knowledge, and
developing life skills conducive to individual and community health. It is usually school based
and often includes curriculum development.
Health Promotion
Health promotion enables people to increase their control over, and improve their health. It is an
approach that involves the population as a whole in the context of their everyday lives, rather
than focusing on people at risk of specific diseases. Health promotion can include policy
advocacy, health education and a range of other communication approaches.
Social Marketing
The main aim is to make a health product attractive and commonly used, just as a company
might do with toothpaste. The aim is not to scare people into using the product, nor is it to
moralise about their behaviour; it is very simply driven by the aim to sell the product, with the
knowledge that doing so, may change behaviour.
Community Mobilisation (CM)
CM is the process through which others are stimulated by a community itself or action; it is
planned, carried out, and evaluated by a community’s individuals, groups, and organisations on
a participatory and sustained basis to improve health.
Information, Education and Communication (IEC)
Countries often develop posters, flyers, leaflets, brochures, booklets, and messages for health
education sessions, radio broadcast or TV spots, etc. as a means of promoting desired, positive
behaviours in the community. In some cases, these activities are part of a communication plan
within a comprehensive strategy, while in many others they are isolated actions. These
initiatives are commonly referred to broadly as “Information, education and communication”
activities.
On-the-job-training
By definition, on-the-job- training (OJT) is a continuous process of learning, which occurs at the
worksite rather than in a formal training course. It comes from the ‘’master-apprentice model of
education”, where someone with superior knowledge, skills and experience tutors a ‘novice’
over time as the individual does his or her work. It involves a supervisor or teams of supervisors
to work very closely with the worker/trainee.
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1.

Introduction
1.1

Background

The Hygiene Promotion Plan set forth in this document is a road map – a work in progress that
is susceptible to revisions, adjustments and improvements. It will require extensive community
consultation. The implementation and forward planning of the proposed activities depends on
the skilling-up of the National Hygiene Consultant.

1.2

Introduction

The need for a hygiene promotion program to coexist with the plans to improve the water supply
and sanitation infrastructure on Ebeye is indisputable. They are both critical stepping-stones to
ensure improved health outcomes for children living on Kwajalein Atoll – a key objective of the
project.
The proposed hygiene promotion plan (HPP) outlined in this paper is based on preliminary
findings (September 17 to October 16 2013) by the Hygiene Specialist and the Community
Participation and Development Specialist and include: (1) sample focus group discussions, (2)
random household visits, 3) discussions with key informants at Ebeye Hospital (4) discussions
with primary caregivers and (5) principals from the Ebeye Public School. The data available
from Ebeye Hospital was reviewed, but it was largely inconclusive.
Summary of Findings:
Hand washing with soap after defecation, before food and after handling child faeces was
not a common practice with many households; (Caregivers with no formal education)
Hand washing with soap after defecation, before food and after handling child faeces was
a common practice with many households; (Caregivers with a formal education)
There was a lack of awareness of the linkages between hygiene and waterborne
diseases;
Soap was available in many households, but many families did not know the correct way
to wash hands;
Soap was affordable for many households;
Many households use hand sanitiser;
Many families were unaware of safe storage and handling of drinking
water.
The findings also suggest that although clean water and improved sanitation is critical to the
reduction of waterborne diseases other factors such as over crowding, poor housing and
appropriate washing facilities (e.g. sinks, kitchens,) also contribute to the incidence of diarrhea
and gastroenteritis (GI). For example, families would practice good hygiene, but they need a
steady water supply to do so.

1.3

Program Design

The design of the HPP includes the methodology to deliver the plan, an on–the-job-training
(OJT) plan, and a proposed implementation schedule. It is envisaged that the plan would work
across many levels including a community mobilisation component, capacity building, and
strategic communication focusing on advocacy with policy makers.
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The intent of the HPP is to strengthen and build on what exists in the first year and gradually
introduce more innovative ideas over time.
The HPP will identify opportunities for capacity building as a first priority since the incidence of
waterborne diseases can also be attributed to inadequate health systems and human resources
generally. Skilling-up staff at Ebeye Hospital will allow for a more efficient rollout of a strategic
hygiene communication program. This is contingent upon a formal partnership between EWSSP
and the hospital.
It is worth noting that this document does not deal with long-term strategic guidelines for
behaviour change. Behaviour change focuses on individual behaviour and often takes place in
gradual and sequential steps requiring a sustained effort over a very long period of time and
while important tends to devour scarce human resources. The HPP uses a health promotion
approach, which seeks behaviour change through community, advocacy and social levels.
Finally, there are many lessons to be learned from international best practice and hygiene
promotion activities in the context of waterborne diseases. Mainly, there is no one plan that will
fix things on Kwajalein. There is no one sector that should be responsible; Disease prevention
is an all-government responsibility and all stakeholders will need to intensify and harmonise
their efforts to avert these preventable diseases. Everyone has an important role to play in
influencing the behaviours of this small island to become a healthier one.
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2.

The Hygiene Promotion Plan
2.1

Methodology

Ebeye does not have access to mass media (radio/TV), local newspapers or the ability to print
quality IEC materials. There is limited usage of the Internet and social media such as Facebook,
SMS and Google+. This severely limits effective campaigns. The HPP therefore will rely mainly
on the following approaches:
A. Community Mobilisation
B. Interpersonal Communications
C. Advocacy
D. Social Marketing (Hygiene Kits)
2.1.1

Community Mobilisation

This approach provides an opportunity to develop a synergistic combination of community
mobilisation, interpersonal communication, and some IEC materials.
CM helps improve community participation through interaction between health providers,
community stakeholders and community members. CM is the process through which action is
stimulated by a community itself, or by others: it is planned, carried out, and evaluated by a
community’s individuals, groups, and organisations. The relevance of CM for health problems
can be summarised:
1.

Increases community dialogue and collective action in which members of a community
take action as a group to solve a common problem, such as high rates of diarrhea, lack of
potable water and so forth, which leads not only to a reduction in the prevalence of
disease within the community but also to social change that increases the collective
capacity to solve new problems;

2.

Increases program sustainability if the individuals and communities most affected feel
ownership of the process and content of the programs;

3.

Emphasises the shift from transmission of information from outside technical experts to
dialogue, debate and negotiation on issues that resonate with members of the
community;

4.

Allow people to identify all the available resources in the community.

Proposed Community Mobilisation Activities
Activate social networks (religious/community leaders volunteers, women’s groups) and
encourage peer education in order to disseminate information about the benefits of
sanitation and hygiene;
Facebook, SMS campaigns where possible;
Train community leaders in facilitating public talks and dialogues in their communities
about hygiene issues;
Reinforce information given at religious, sport and social gatherings;
School competitions;
Household visits;
Distribution of Hygiene Kits;
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Global Hand Washing with Soap Day (Campaign).
2.1.2

Interpersonal Communication (IPC)

International research suggests that interpersonal communication can be an effective and
powerful source of information at all levels of the community. Community meetings,
celebration parties, and family gatherings tend to bring people together wherein information
sharing usually occur. The consultant witnessed numerous ‘birthday parties’ at two local
restaurants on Ebeye – potential opportunities for IPC in the form of ‘edutainment’.
Counselling is often viewed as interchangeable with health education. However, often on
Ebeye health education is typically a health worker giving and telling people what they should
do and why (one-way communication), whereas counselling implies a two-way communication
process (client - provider interactions) in which both parties contribute essential information and
ideas. This will require intensive on-the-job training.
This approach suggests a perspective that draws upon both concepts -- counselling and
health education.
Good interpersonal interaction between community members/families and health workers is, by
definition, a two-way communication process where both speak and are listened to, both ask
questions, express opinions and exchange information and both are able to fully understand
what the other is trying to say. It is a chance to talk over issues that are important to people
through current situations and help communities and families to identify feasible changes in the
existing hygiene practices.
Interpersonal communication interventions can be interconnected along different health priority
areas. For example, the Community Health Outreach Workers (CHOW) at Ebeye Hospital (EH)
make routine household visits for NCDs, Family Planning, Maternal Child Health and the WSSP
could piggy back on those activities.
Interpersonal communication should make effective use of existing social networks or
interpersonal relationships (family, friends, acquaintances, neighbors and colleagues) that bind
people together to enhance the communication process.
In the context of the HPP, interpersonal communication either face-to-face or in small groups
can take place in different settings and be facilitated by volunteers, community leaders and
health personnel. It can support change at individual and community levels:
At the individual level:
It can take the form of household visits, small group discussions or health facility talks
intended to increase individual and family knowledge and understanding about health
risks, health benefits, health-seeking behaviours, adoption of healthy behaviours,
management of acute conditions at home, and compliance with medical treatments.
At the community level:
It can motivate the broader community to develop interest in and talk about hygiene
issues.
Proposed IPC Activities
Face to face and small group counselling sessions to discuss hygiene practices.
Train frontline health workers to improve interpersonal communication skills, in particular
in counselling.
Promote Success Stories
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2.1.3

Advocacy

The purpose of the advocacy phase of the HPP is to mobilise government, media, civil society,
implementing agencies and other stakeholders to strengthen sanitation programming and
policies. The focus of the communication will be to inform through advocacy to increase
knowledge and influence key decision makers. The objective is to galvanize support to translate
commitments into concrete actions.
Proposed Advocacy Activities
Development of an advocacy package including fact sheets, human-interest stories on
relevant sanitation and hygiene issues. The package will be used for one to one meetings
with policy makers and also for the orientation of elected representatives in order to
garner their support in the implementation and lobbying with the government on hygiene
and sanitation issues.
Engaging social media where possible
Seminars
Partnerships
2.1.4

Social Marketing of Hygiene Kits

A hygiene kit can be modelled on UNICEF’s Hygiene Kit for Diarrheal Disease Prevention and
Control Programs:
‘The program trained nurses and Ministry of Health community workers, called Health
Surveillance Assistants (HSAs), about the importance of safe drinking water, proper water
storage and hand hygiene. After the training, leaders motivated the nurses to take ownership of
the program and reinforced the importance of good hand hygiene and treating drinking water
year-round.
The hygiene kits were comprised of a bucket with a tap, a bottle of household water disinfectant,
two sachets of ORS (Oral Rehydration Salts), a bar of soap and a brochure on the importance
of safe water, good hygiene and correct use of ORS.’
If possible, the kits should be delivered from a branded platform: A theme, or logo will enhance
coherence of messages and create interaction across different communication activities. A
good place to start is with the branding of hygiene kits. Slogans and branding will need to be
tested widely and these require further exploration, research and community consultation.
Kits can be used on a number of levels, but mainly to promote adoption of behaviour and create
a demand for the services and supplies that help practice that behaviour.
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3.

Initial Implementation Plan for 2014
This section outlines the implementation arrangements associated with this Plan, including how
it will be managed to ensure that appropriate changes in quality occur. In addition, it details the
technical inputs required and timing.
The initial implementation plan focuses on building capacity.

3.1

Managing the Hygiene Promotion Plan

3.1.1

Partnerships

To ensure legitimacy of the HPP a formal partnership with Ebeye Hospital (EH) and multi sector
cooperation of government authorities such as the Ministry of Health (MoH), Ministry of
Education (MoE) and the Women United Together Marshall Islands (WUTMI) is recommended.
3.1.2

Hygiene Promotion Task Force

Ebeye Hospital and the Ebeye public schools need to strengthen management arrangements to
ensure that there is effective oversight of the HPP. A HP Task Force will help to ensure that the
quality of hygiene related activities is improved, that implementation occurs on schedule and
that the money committed to the activities is spent effectively
Its membership should be comprised of influential people in both the private and public sector. It
is envisaged that the ADB Water Supply and Sanitation Projects National Hygiene Consultant
would co-chair the meetings and they would meet quarterly. New members will be invited to join
the group as its work evolves.
Proposed Members:
1.

Mrs. Oling Debron: Primary Health Care Director: EH

2.

National Hygiene Consultant: Ebeye WSSP

3.

School Principals (public and private)

4.

Senior Community Health Outreach Worker: EH

5.

Mrs. Kikai Jatios: Director WUTMI

6.

Ms. Carlinda Jabjulan: Health Promotion Project Officer: MoH Majuro

3.2

On the Job Training Plan: National Hygiene Consultant

3.2.1

Lessons Learned

For technical assistance/training to be more effective the HPP envisages a range of learning
modalities such as on-the-job training, action learning, mentoring/coaching and if needed more
traditional training courses and workshops over time.
For this to succeed the International Consultant will need to work closely with the National
Consultant to ensure she is able to provide training to others further down the track.
The following skills areas have been identified as priorities:
The design and development of key health messages and materials;
Testing/pre-testing messages;
Audience segmentation and;
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Interpersonal communications;
Monitoring and Evaluation.
3.2.2
Table 1

On the Job Training Schedule: National Hygiene Consultant
Suggested Timeline of Activities and Inputs

Quarter/Year
Q1 2014

Q3 2014

Indicative Activities
-IPC Skills
-Design and development of key health
messages and materials
-Testing/pre-testing messages
-Audience segmentation
-M&E
Follow-up training and assist with further
planning and design of the Hygiene
Promotion Plan

Inputs
International Hygiene Consultant x 21
days

International Hygiene Consultant x 21
days
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Appendices

GHD | Report for Client - Project, JobNumber

Appendix A - National Consultant Hygiene
Promotion Job Description
Job Title:

National Consultant: Hygiene Promotion

Location:

Ebeye. KAJUR Office 3rd Floor

Reports to:

International Hygiene Specialist/Team Leader

Appointment:

4.5 months over 12-month period. Probation period applies.
Subject to change

Program Objectives:
To improve hygiene practices and lower the incidence of water borne diseases on Ebeye.

Key Responsibilities:
Manage and monitor the Hygiene Promotion Plan;
Co-ordinate community outreach activities;
Conduct on the job training as needed;
Establish a task force for hygiene improvement involving community, schools, parents
and women’s groups;
Write reports including monthly management reports.

Professional Skills Selection Criteria:
Demonstrated ability to manage, monitor and implement a long-term hygiene promotion
plan;
Fluent in English and Marshallese - both written and spoken;
Demonstrated knowledge and understanding of the issues affecting hygiene;
Highly developed interpersonal skills including demonstrated capacity to develop strong
relationships with other sectors and community;
Proficiency in computer skills;
Relevant qualifications will be considered an advantage.

Personal Attributes Selection Criteria:
Good linkages with community groups: e.g. religious groups, youth, and women’s groups;
Excellent attendance record from current or previous job;
Can meet deadlines;
Organised.

This position is dependent upon approval from donor.
Likely date of commencement is first quarter 2014.
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Send resume to:
Mr. Ross Kearton, Team Leader
rosskearton2011@gmail.com
Phone: 235-2330

DEADLINE 8 December 2013
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Appendix B - KAJUR Household Utilities Survey
Results for Hygiene Analysis (as at 9 October 2014)
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TA 8306 RMI: Ebeye Water Supply and Sanitation Project
Hygiene Survey Data Analysis
Total Count

1

# Type of Electric
Account

1

Pre-Paid

Electric
Account #

104600

# People
Usually
Residing in
Household

8

Soap in Sight
# of Working
of Tap and
Flush Toilets
Less Than 4 ft
with Sign of
High:
Feces On or In
Toilet
YES = 1, NO =
0
0

Comments

0 not yet installed

2

2

Pre-Paid

104610

3

0

0 not yet installed

3

3

Pre-Paid

104620

10

0

0 not yet installed

4

4

Pre-Paid

104630

22

0

0 not yet installed

5

7

Pre-Paid

104651

35

0

0 not yet installed

6

8

Pre-Paid

104660

8

0

0 not yet installed

7

9

Pre-Paid

104670

8

0

0 not yet installed

8

10

Pre-Paid

104680

8

0

0 uses fresh water to flush

9

11

Pre-Paid

104681

4

1

0 uses fresh water to flush

10

12

Pre-Paid

104690

6

0

0 sw is slow and fw is slow

11

13

Pre-Paid

104700

17

0

0 sw is slow and fw is slow

12

14

Pre-Paid

104710

5

1

1 sw is slow and fw is slow

13

15

Pre-Paid

104711

6

0

0 sw is slow and fw is slow

14

16

Pre-Paid

104712

6

0

0 selft install sw

15

17

Pre-Paid

104713

4

0

0 nobody's home

16

18

Post-Paid

104713 E

5

1

0 nobody's home

17

21

Pre-Paid

104720

8

1

1 catches water from rain

18

22

Pre-Paid

104721

13

0

0 catches water from rain also use septic

19

23

Pre-Paid

104740

24

0

0 catches water from rain also use septic

20

25

Pre-Paid

104751

9

0

0 not yet install

21

26

Pre-Paid

104752

8

0

0 not yet install

22

27

Pre-Paid

104760

25

0

0 not yet installed????

23

28

Pre-Paid

104800

6

1

0

24

29

Pre-Paid

104850

4

0

1

25

30

Pre-Paid

104860

3

0

0 get water from rain.

26

31

Pre-Paid

104900

12

0

0 get water from rain.

105001

3

28

34

Pre-Paid

105003

12

0

0 need toilet seat

29

27

35

Pre-Paid

105004

3

1

0

30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149

32

36

Pre-Paid

105004-A

6

37

Pre-Paid

105005

18

1

0

Pre-Paid

105005-A

2

1

0

Pre-Paid

105006

8

1

0

38
39

Pre-Paid

1

0

0

0

40

Pre-Paid

105007

2

1

0

41

Pre-Paid

105008

9

1

0

105009

11

42

Pre-Paid

1

0

43

Pre-Paid

105010

8

1

0

44

Pre-Paid

105011

8

0

1 no bathroom

Pre-Paid

105011

5

46

Pre-Paid

105011-A

18

1

0

47

45

Pre-Paid

105011

5

0

1

0

0

48

Pre-Paid

105012

4

0

0 no bathroom

49

Pre-Paid

105013

8

1

0

50

Pre-Paid

105013-A

9

1

0

51

Pre-Paid

105014

5

1

0

52

Pre-Paid

105015

7

1

0

53

Pre-Paid

105016

4

1

0

54

Pre-Paid

105017

23

0

1

56

Pre-Paid

105019

3

0

0

57

Pre-Paid

105020

15

0

0

58

Pre-Paid

105021

14

1

0

59

Pre-Paid

105022-A

4

1

0

60

Pre-Paid

105023

3

0

0

61

Pre-Paid

105024

6

1

0

62

Pre-Paid

105025

10

1

0

63

Pre-Paid

105026

12

0

1 FW is working

64

Pre-Paid

105029

8

1

0

65

Pre-Paid

105031

5

1

0

66

Post-Paid

105031 E

7

1

0

67

Post-Paid

105032 E

0

1

0 no one lives in qtr????

68

Pre-Paid

105034

6

0

0

69

Pre-Paid

105036

8

0

0

70

Pre-Paid

105037

6

1

1

71

Pre-Paid

105038

14

0

1 connected by Swinfred's meter

72

Pre-Paid

105039

1

0

0

73

Pre-Paid

105053

10

0

0

74

Pre-Paid

105060

2

1

0

75

Pre-Paid

105101

3

0

0 Use gov't bathroom

76

Pre-Paid

105102

10

0

0

77

Pre-Paid

105104

3

0

0 Use gov't bathroom

78

Pre-Paid

105105

4

0

0 Use gov't bathroom

79

Pre-Paid

105106

12

0

0

80

Pre-Paid

105107

6

0

0 Use gov't bathroom

81

Pre-Paid

105109

5

0

0

83

Pre-Paid

105114

8

0

0

85

Pre-Paid

105117

6

0

0 Use gov't bathroom

105122

15

86

Pre-Paid

1

0

87

Pre-Paid

105125

6

0

0 Use gov't bathroom

88

Pre-Paid

105126

5

0

1

105127

5

90

Pre-Paid

105129

20

0

0 shares with neighbors

91

89

Pre-Paid

105131

6

0

0

105132

15

92

Pre-Paid

Pre-Paid

0

0

0 sharing with neighbors

0

93

Pre-Paid

105134

7

0

0

94

Pre-Paid

105135

6

0

0

105137

8

96

Pre-Paid

105139

14

0

0

97

95

Pre-Paid

105142

6

0

0

98

Pre-Paid

Pre-Paid

0

0

0

105143

6

99

Pre-Paid

105145

15

0

0

100

Pre-Paid

105146

9

0

0 Buy water from Kajur

0

101

Pre-Paid

105147

6

0

0

102

Pre-Paid

105148

8

0

0 Septic for shower

103

Pre-Paid

105150

5

0

0 Septic for shower

104

Pre-Paid

105151

5

1

0 Septic for shower

105

Pre-Paid

105152

7

0

0 Septic for shower

106

Pre-Paid

105153

7

0

0 Septic for shower

107

Pre-Paid

105154

6

0

0 Septic for shower

108

Pre-Paid

105155

9

0

0 Septic for shower

110

Pre-Paid

105157

7

0

0

111

Pre-Paid

105158

7

0

0 Lucky Joel

112

Pre-Paid

105159

15

1

0 use fw for flush??

114

Pre-Paid

105163

12

0

0 Saling Jerwan? Use for shower???

115

Pre-Paid

105164

11

0

0

117

Pre-Paid

105167

8

0

0

118

Pre-Paid

105168

6

0

0

119

Pre-Paid

105169

5

0

2 not yet installed????

120

Pre-Paid

105172

10

0

0 same????

121

Pre-Paid

105173

3

0

0 same????

122

Pre-Paid

105175

9

0

0 using Rain

123

Pre-Paid

105176

8

0

0 using rain

124

Pre-Paid

105177

9

0

0 use for shower??

125

Pre-Paid

105179

7

0

0

126

Pre-Paid

105201

9

0

0

127

Pre-Paid

105202

4

0

0 Borrow water from Neighbor???

128

Pre-Paid

105203

5

0

0 SW not working properly

129

Pre-Paid

105204

8

0

0

130

Pre-Paid

105205

3

0

0 Borrow water from Neighbor???

131

Pre-Paid

105208

4

0

0

132

Pre-Paid

105301

3

0

0

133

Pre-Paid

105302

5

0

0

134

Pre-Paid

105305

9

0

0

135

Pre-Paid

105306

5

0

0 rain/borrow

136

Pre-Paid

105307

4

0

0 very small water catchment

137

Pre-Paid

105308

8

0

0 rain/borrow

138

Pre-Paid

105309

4

0

0

139

Pre-Paid

105403

5

0

1

140

Pre-Paid

105406

6

0

0

141

Pre-Paid

105501

5

0

0 Borrow water from Neighbor???

142

Pre-Paid

105502

3

0

0 rain water

144

Pre-Paid

105504

4

0

0

145

Pre-Paid

105505

8

0

0

146

Pre-Paid

105506

7

0

0

149

Pre-Paid

105604

7

0

0

151

Pre-Paid

105606

6

0

0 rain/ buy water

152

Pre-Paid

105608

6

0

0

153

Pre-Paid

105609

5

0

0

155

Pre-Paid

105704

3

0

0

156

Pre-Paid

105706

13

0

0

157

Pre-Paid

105901

4

0

0 Use gov't bathroom

158

Pre-Paid

105903

21

1

0 Use gov't bathroom

159

Pre-Paid

105905

8

0

0 Use gov't bathroom

160

Pre-Paid

105907

3

0

0

162

Pre-Paid

106027

19

0

0 Use for shower

163

Pre-Paid

106030

4

0

0 Use gov't bathroom

164

Pre-Paid

106035

1

0

0 Use gov't bathroom

165

Pre-Paid

106036

13

0

0

166

Pre-Paid

106037

13

0

0

167

Pre-Paid

106038

3

0

0

Total Count

150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299

#

# People
Usually
Residing in
Household

Soap in Sight
# of Working
of Tap and
Flush Toilets
Less Than 4 ft
with Sign of
High:
Feces On or In
Toilet
YES = 1, NO =
0

168

13

169

15

0

0

170

5

1

0

1

Comments

0 Piped line not use

171

5

1

1

172

5

1

1

173

7

1

1

174

22

0

0

175

4

0

0

176

9

0

0 Use FW for flush

177

17

0

0 not yet installed

178

1

0

1 OFF Island : Saburo Kibin is incharge

179

1

0

1

180

1

1

1 OFF Island : Saburo Kibin is incharge

181

2

0

0

182

9

0

0 toilet leads to shower drainage

183

10

1

1 Owners come in and out of the island.

184

13

1

0

185

7

0

0

186

4

1

0

187

5

1

0 connected there own SW pipe.

188

5

1

0 Buys own water

189

5

1

0

190

5

1

2

191

7

0

2

193

13

1

1

194

13

1

1

195

6

0

2

198

12

1

3 2 main 1 septic

199

10

1

1

200

15

1

2

201

4

0

1

202

8

0

1

203

3

0

0

204

1

0

0

205

14

1

0

206

1

0

1

207

15

0

1

208

11

0

0

209

8

1

0

210

9

0

0

211

5

1

0

212

3

0

0

213

2

1

0

214

3

0

0

215

4

0

0

217

6

0

0

218

3

1

0

219

24

1

0

220

8

0

0

1

4

1

0

2

23

0

1

3

13

1

1

4

23

0

1
1

1

1

1

7

18

1

0

8

6

1

0

9

7

1

0

10

32

1

1

11

18

1

0

12

6

1

1

13

8

1

1

14

9

1

1

15

3

1

0

16

34

1

1

17

5

0

0

18

6

0

1

19

14

1

1

20

2

1

1

21

5

1

0 No floater

22

7

1

0 No floater

23

28

1

1

24

13

1

0
1

26

8

0

1

27

16

1

1

12

0

1

29

13

0

1

30

11

1

1

31

17

1

1

32

6

1

1

33

18

1

1

35

12

0

1

36

5

1

1

37

10

1

1

38

12

1

1

39

7

1

1

40

4

1

1

41

9

1

1

42

8

1

1

43

6

1

1

44

9

0

1

45

4

1

0

46

4

1

0

47

10

0

1

48

24

0

1

49

28

0

1

51

7

0

1 sharing KAJUR's main

53

27

0

1 Toilet need repaired

55

16

1

0

56

3

1

0 Waiting for KAJUR to fix the main pipe to bathroom

57

11

1

0 Pipe not working

58

6

1

0

60

4

0

0

63

17

1

0

64

6

0

0

65

12

0

1 No floater

66

10

1

0 John Kabua's House

67

8

1

1

68

11

1

1 salt water problem

69

8

1

0

70

6

1

1

71

4

0

1

72

5

0

1

73

5

0

1

74

2

1

1

75

14

0

1

76

10

0

1 2 pipes

77

6

1

0 No SW

78

10

1

0

79

33

1

1

81

16

1

0 No SW

82

10

0

1 2 bathrooms.The other bathroom's not working

83

10

0

1

84

6

0

0 damage bathroom pipe

85

8

0

0

86

10

0

0 SW slow to tank

89

1

1

0

90

10

0

0

91

11

1

1

92

9

1

1

93

6

1

0

94

7

95

18

1

0

1

3

0

0 Government Bathrooms.

2

9

1

0

1

0

3

12

0

0

4

12

0

0 sharing with nieghbors

5

18

0

308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348

352

6

28

305
306
307

349

11

1

302
303
304

350

5

19

300
301

351

6

25

Total Count

0

6

2

0

0

7

3

0

0

8

5

0

0

9

4

0

0

10

6

0

0 Sharing everything with Kibin Rodney.

11

4

0

0

12

9

0

0

13

10

0

0

14

11

0

0 sharing FW with nieghbors

15

27

0

0

16

11

0

0

353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449

#

# People
Usually
Residing in
Household

Soap in Sight
# of Working
of Tap and
Flush Toilets
Less Than 4 ft
with Sign of
High:
Feces On or In
Toilet
YES = 1, NO =
0

17

13

18

13

0

0

19

7

1

0

20

4

1

0

0

0

21

5

0

0

23

2

0

0

24

7

0

0

25

2

1

0

26

13

0

0

27

11

0

1

28

9

1

0

29

5

1

0

30

6

31

13

1

0 FW is slow

33

3

1

0 Toilet's not working. No SW

34

14

1

Comments

1

0

0 not enough water

35

15

1

0

36

10

1

1

37

4

0

0

38

8

1

0

39

4

1

0

40

8

1

0 FW is slow

41

10

1

0

42

10

43

10

1

0

44

4

1

0

45

5

1

0

0

0

46

6

1

1

47

21

0

0

48

3

0

0

49

3

1

1

50

3

0

1

51

16

1

0

52

8

1

1

53

8

1

1

54

6

55

19

0

0

56

5

1

1

0

57

11

1

1

1

58

4

1

0

59

6

0

0

60

9

1

1

61

4

1

1

62

3

1

1

63

9

64

29

0

0

65

3

0

1

0

0

1

66

8

67

10

0

1

68

4

0

0

69

25

70

10

0

0 Toilet's not working

71

5

1

0

72

7

0

0

1

0

0

73

7

0

0

74

8

0

0

75

14

76

15

0

0 Need new toilet

77

9

0

0 07055922053 MTR #

78

6

0

0

0 070962288886 MTR #

0

79

3

0

0

80

5

0

0

81

10

0

0

82

7

0

0

83

9

0

0

84

6

0

0 Need toilet

85

9

0

0 Need Toilet/ No restroom

86

9

0

0 FW slow. Needs water tank.

87

7

0

0

88

9

0

0

89

9

0

1 sw leaks from bathroom

90

17

0

0

91

12

0

1

92

12

0

1 FW/SW tpp s;pw

93

14

0

1

94

14

0

1 FW too slow

95

10

96

11

1

1 Batrhoom complete

97

9

1

1

98

5

0

0

1 not working

1

99

4

0

1

100

19

1

0 FW too slow

101

14

102

13

1

0 No floater

103

6

1

0 No floater

104

11

0

1

0 Need water tank

0 No floater

105

8

1

0 No floater

106

10

1

1 2 toilets 1 not working

107

8

1

1

109

9

0

0

110

8

0

1

112

5

1

0

113

1

1

1 Off island

114

2

1

1 Off island

115

3

1

0

116

7

0

0

117

6

0

0

118

5

0

0

119

2

0

0 broken toilet pipe

120

6

1

0

121

7

122

10

0

0

123

4

0

0 no toilet. Using near house

124

14

1

0

0

0

126

3

1

0

127

13

1

0 not enough water to support water reserves

128

1

1

0 recently cut off SW

131

9

1

0 need water catchment

132

9

0

0 slow SW anticipitation

133

9

1

0

134

9

0

0

135

18

0

0

136

14

0

0

137

7

0

0

138

10

0

0

139

3

0

0

140

6

0

0

141

7

0

0

142

14

0

0

143

4

0

0

144

1

0

1

145

8

0

1

146

11

0

0

147

5

0

0

149

8

0

0

150

10

0

0

151

11

0

0

152

10

0

0

154

13

0

0

155

12

156

11

0

0

157

5

0

1

159

1

0

1

0

1

160

4

0

0 Shares bathroom water and bathroom with Nakap Nane

161

13

0

0

162

11

0

0 SW and FW low pressure

163

5

0

0 Shares bathroom water and bathroom with Nakap Nane

164

14

1

0

165

10

0

0

166

8

1

1

167

5

0

0

168

5

1

0

169

4

1

0

170

1

0

0 not yet installed????

171

8

1

0

172

12

1

1

1

10

0

0 Toilet's not working

2

11

0

0 7029902520 meter #

3

22

0

0 Toilet's not working

4

10

0

0

Total Count

450

# Type of Electric
Account

5

Pre-Paid

Electric
Account #

130140

# People
Usually
Residing in
Household

Comments

# of Working
Soap in Sight
Flush Toilets
of Tap and
with Sign of
Less Than 4 ft
High:
Feces On or In
Toilet
YES = 1, NO =
0

6

0

0 Toilet's not working

Total Count

600

#

# People
Usually
Residing in
Household

56

13

# of Working
Soap in Sight
Flush Toilets
of Tap and
with Sign of
Less Than 4 ft
High:
Feces On or In
Toilet
YES = 1, NO =
0
0

Comments

Total Count

0 FW slow

750

#

93

# People
Usually
Residing in
Household

# of Working
Soap in Sight
Flush Toilets
of Tap and
with Sign of
Less Than 4 ft
High:
Feces On or In
Toilet
YES = 1, NO =
0

6

1

0 SW pipie weak

451

6

Pre-Paid

130142

3

0

0

601

57

7

0

0

751

94

5

1

0

452

7

Pre-Paid

130143

31

0

0 7107456415 MTR #

602

58

7

0

0

752

95

3

0

0

59

13

453

8

Pre-Paid

130210

7

0

0 back up water ready

603

0

0

753

96

6

0

0

454

9

Pre-Paid

130220

28

0

0 Toilet's not working. Use FW for flushing

604

60

6

0

0 SW not working

754

97

3

1

0

455

10

Pre-Paid

130230

30

0

0

605

61

8

0

0

755

98

14

0

0

456
457

11
12

Pre-Paid
Pre-Paid

130240
130310

29

0

9

0

0

606

0

607

62

13

63

14

0
0

0 broken toilet

756

0 SW not running

757

101
102

9

13

Pre-Paid

130320

31

0

0 Theresia Anrak

608

64

3

0

0 SW not running

758

103

15

14

Pre-Paid

130330

25

0

0

609

65

9

0

1 SW not running

759

104

18

130340

19

16

Pre-Paid

130410

25

0

0

611

67

5

1

0 Slow SW connection

761

2

5

1

1

17

Pre-Paid

130420

8

0

0

612

68

6

1

0 Slow SW connection

762

3

2

1

1

18

Pre-Paid

130430

0

38

0

0

610

0

613

66

69

7

6

1

1

1 bathroom slow salt water

760

0 No FW on property, pipes were removed

763

1

4

4

1 no SW
1 FW pipe weak
1
1

461

463

Pre-Paid

1
1
0

462

460

15

0

16

458
459

3

1

1

1 SW too slow

1

464

20

Pre-Paid

130440

26

0

0

614

70

8

1

0

764

5

19

0

0

465

21

Pre-Paid

130510

17

0

0

615

71

2

1

0

765

6

19

0

1

7

16

466
467

22
24

Pre-Paid
Pre-Paid

130520
130530

15
31

0

0

?

616

1 Check meter

617

72
73

2
2

1
1

0

766

0 No SW/FW connection, water comes from well

767

8

3

0
0

0
1

468

25

Pre-Paid

130540

7

1

0

618

74

2

1

0 or rain water

768

9

4

0

0

469

26

Pre-Paid

130542

10

1

0

619

75

2

1

0

769

10

5

0

1

470
471
472

27

Pre-Paid

130610

12

1

0 SW/FW not working good

28

Pre-Paid

130620

23

1

1 SW/FW not working good

29

Pre-Paid

130630

11

0

1 Got fresh water once a week

0
0
0

1

1

1

1 using the same FW /SW and bathroom as Komanta Diann

14

19

130640

40
35

1

0

624

80

8

1

0

774

15

4

1

1 low pressure SW

3

1

1

625

81

5

1

0 No SW from Kajur, SW comes from Rudy Paul

775

16

4

1

1 uses the same SW and FW Jallo Tokeak

130730

11

0

0

626

83

10

84

11

1

776

17

6

0

0 shares FW pipe with Ysalie& Malolo

777

18

15

130733

8

1

1

628

85

8

1

0 SW goes off for 2 weeks or more

778

19

12

1

1

479

130740

8

0

0 Russel Lakjin/meter

629

86

4

1

0 Broken SW pipe

779

20

3

1

1

130742

7

481

40

Pre-Paid

130900

19

1

1 SW slow

631

88

6

1

0 pipe connect but to slow, so buys water

781

41

Pre-Paid

130910

4

0

1

632

89

7

0

1

782

23

3

0

0

483

42

Pre-Paid

131000

11

1

0 SW does not work/use FW

633

90

19

0

0 water not working

783

24

9

0

1 The salt water's not working

25

4

0

0

635

92

12

1

0

785

26

11

0

1

0

0

636

93

13

0

1

786

27

8

0

0

94

7

1

784

1

787

28

8

0

1 2 bathrooms
0 low pressure SW

6

637

1

0
0

6

0

1

15
10

131011

0

11

21
22

131100

634

91

780

Pre-Paid

6

0

0 FW too slow

Pre-Paid

131110

1

1

44

Pre-Paid

4

6

45
46

131010

87

485

487

Pre-Paid

630

486

484

43

0 SW/FW Russel supply

1

482

480

0

1

0

627

Pre-Paid
Pre-Paid
Pre-Paid

1

0 SW can go for 2 wks without

0

36
37
38

0

1

478

477

6

773

1

1

130710

130732

0

1

7

130720

Pre-Paid

1

9
20

Pre-Paid

Pre-Paid

3

11
12
13

Pre-Paid

623

79

770
771
772

32

34

0 SW work only few weeks

1
1
1

33

35

1

2
2
3

474

476

Pre-Paid

76
77
78

475

473

31

620
621
622

Comments

0

0

0

488

47

Pre-Paid

131200

1

0

0

638

95

4

1

1

788

29

4

0

0

489

48

Pre-Paid

131400

16

0

0

639

96

8

0

0

789

30

7

0

0

490
491

49
50

Pre-Paid
Pre-Paid

131510
131531

4

0

1

0

0

640

0

641

97
98

6
2

0
0

0

790

0 no fw pipe connect

791

31
32

9
11

0
0

0 SW too slow
0

492

51

Pre-Paid

131800

30

0

0

642

99

3

0

1 no fw pipe connect

792

34

9

0

0 SW not working

493

52

Pre-Paid

131900

14

0

0 Toilet's not working

643

100

12

1

1

793

35

13

0

0

36

5

495

54

Pre-Paid

132100

13

0

0

645

102

7

1

1

795

37

15

1

0

496

55

Pre-Paid

132800

10

0

0

646

103

11

1

1

796

38

3

1

0

39

10

494

53

2

0

0

794

132900

3
13

0

0 No SW. Toilet's not working

648

105

12

1

1

798

40

6

1

0

8

0

0

649

106

12

1

1

799

43

7

1

0

133500

16

133600

0

7

1 slow SW

0

0 SW and toilet are not wokirng

650
651

107
108

12
12

1
1

797

1

800

1

801

44
45

9
7

1

0

133100

Pre-Paid

1

0

133400

Pre-Paid

1

1

Pre-Paid

59

12

1

Pre-Paid

647

104

12

57

60

0

101

58

500

0

644

498

501

Pre-Paid

132000

499

497

56

Pre-Paid

0
1

0

0
0

502

61

Pre-Paid

133700

2

0

0

652

109

12

1

1

802

46

9

0

1

503

62

Pre-Paid

133800

9

0

0

653

110

12

1

1

803

47

15

0

1

504

63

Pre-Paid

133820

4

0

0

654

111

12

1

1

804

48

8

1

0

505

64

Pre-Paid

134100

2

0

0 Toilet's not working

655

112

12

1

1

805

49

3

0

0

506

65

Pre-Paid

134400

7

0

0 Toilet's not working

656

113

13

0

0

806

50

5

1

0

507
508
509

134700

12

0

0

67

Pre-Paid

134710

14

0

0

68

66

Pre-Paid

Pre-Paid

134810

5

0 not workn

use to be a store but now being used as a living area (Jikin
Jokwe wot)

657

114

9

1

0

658

115

2

0

0

116

3

1

0

659

7096305045

807

51

6

0

0

808

52

11

0

0

53

16

0

809

0

510

69

Pre-Paid

135200

11

0

0

660

117

3

1

0

810

54

18

1

1

511

70

Pre-Paid

135500

24

0

0 No tanks

661

118

7

1

1

811

55

14

1

0

662

119

10

135700

6

0

0 No salt water (needed)

513

72

Pre-Paid

135830

10

0

0 No FW/SW (needed)

514

73

Pre-Paid

135910

9

0 good?

23

Post-Paid

135920 E

512

515
516

71

74

Pre-Paid

Pre-Paid

136000

5
11

1

1

1

1

517

75

Pre-Paid

136100

7

1 same?

518

76

Pre-Paid

136120

13

0 YES

519

77

Pre-Paid

136200

8

0 good?

520

78

Pre-Paid

136210

6

0 WORKN?

521

79

Pre-Paid

136230

4

0

522

80

Pre-Paid

136300

12

1 Yes?

136310

5

524

82

Pre-Paid

136400

17

525

83

Pre-Paid

136410

4

136420

13

523

526

81

84

Pre-Paid

Pre-Paid

0 yes

??
1 yes?

85

Pre-Paid

136421

5

0 Yes

86

Pre-Paid

136500

5

0 yes

87

Pre-Paid

136807

4

0 no

No B/room

9

1

0 Need water tank

0

813

57

4

1

0

0

814

58

7

0

0

665

3

666

93

12
9

1
0

0

815

59

0

0 sometimes it works but cannot flush

817

61

24

1

1

668

0

0 sometimes it works but cannot flush

818

62

15

0

0

6

19

819

63

8

1

7

9

0

0

820

8

2

0

0

821

65

5

1

0

672

9

9

1

0

822

66

3

1

0

10

18

674

11

16

0

1

824

68

17

0

1

12

3

0

0

825

69

10

1

0

13

14

14

11

0

0

827

71

6

1

0

15

8

0

1

828

72

5

1

0

16

17

0

1

829

73

5

0

5

0 No restroom

680

1

830

10

0

0 No restroom/ FW slow

681

18

4

1

0

831

75

3

1

0

532

7

0

0 No restroom

682

19

6

1

1

832

77

3

1

1

0

2 Need water tank

683

20

5

1

1

833

78

6

1

0

136808
136819
136820

10

6

0

Pre-Paid

136860

74

1

Pre-Paid
Pre-Paid

0

4

89

91

8

826

70

0

677

17

0

1

678
679

0

6

0

675

823

67

1

0

670

0

6

0

671

0

64

0

0

6
15

0

8

0

816

4
5

0

60

7

0 bathroom not working

667

90

533

0

56

1
1

531

530

Pre-Paid

812

6
7

676

2 toilets

0

1
2

673

0 good?
?

527

88

No main pipe direct to????

0

663
664

669

0 No Toilet

528
529

?

1

0

0

534

93

Pre-Paid

137700

12

0

1

684

21

8

1

1

834

79

28

0

0

535

94

Pre-Paid

138220

11

0

0

685

22

1

0

0

835

81

13

1

0

536

95

Pre-Paid

138221

1

0

0

686

23

12

0

1 Bathroom slow SW, unable to flush all toilet

836

82

2

1

0

537

96

Pre-Paid

138222

7

0

0

687

24

13

1

1

837

27

2

0

0

538

97

Pre-Paid

138400

16

0

0

688

25

11

0

1 SW bathroom not working

838

83

3

1

1

539

98

4

1
0

0

689

26

839

84

5

1

85

3

691

28

10

1

1

841

86

11

1

0

542

692

29

11

0

0 SW pipe needs repair

842

87

9

0

0 weak SW

88

13

138840

2

544

104

Pre-Paid

138920

11

1

1

694

31

10

0

1

844

89

1

0

0 Broom not working properly

105

Pre-Paid

139200

6

0

0 FW slow. Needs water tank. Power problem

695

32

13

1

1 "NO FLOATER"

845

90

8

1

0

546

1

Pre-Paid

140110

24

0

0 Joji and Niro are sharing a bathroom and FW

693

696

33

9

0

1

0 SW not working properly

1

843

846

91

6

1

0

545

543

9

1

0

840

0
0

30

0

1
0

0
0

0

4

0

690

9
6

1

27

14

0

138820
138830

Pre-Paid

138600

4

Pre-Paid
Pre-Paid

103

Pre-Paid

138500

101
102

540

99

Pre-Paid

541

1

0

0 No SW

547

2

Pre-Paid

140111

6

0

0 shares with JoJi

697

34

2

1

0 SW not working properly

847

92

2

1

0

548

3

Pre-Paid

140120

13

0

0

698

36

2

1

0 SW not working properly

848

93

11

1

0

549

4

140130

14
24

0

699

38

7

39

11

0

849

94

12

1

850

95

9

0

1

701

40

5

0

0

851

96

12

0

0

552

0

1

702

41

9

1

0

852

97

9

1

0

140220

16

0

1 SW slow

703

42

11

0

0

853

98

6

1

0

0 tank water problem

9
6

Pre-Paid

0

1 SW not working properly for 3 months

700

140141
140210

8

0

0 SW slow
1

Pre-Paid
Pre-Paid

553

Pre-Paid

140140

6
7

550

5

Pre-Paid

551

1

0 SW not working properly

0

554

9

Pre-Paid

140230

4

0

1 sharing one bathroom

704

43

10

0

0

854

99

5

1

0

555

10

Pre-Paid

140240

12

0

0 sharing one bathroom

705

44

10

0

0

855

100

15

1

0

556

11

Pre-Paid

140242

4

0

1 sharing one bathroom

706

45

5

1

0

856

101

9

1

0

557

12

Pre-Paid

140310

7

0

1 sharing one bathroom

707

46

5

1

0

857

102

2

0

0

558

13

Pre-Paid

140312

3

0

1 sharing one bathroom

708

47

2

1

0

858

103

3

1

0 B/room toilet and SW not working properly

559

14

13

0
0

1

709

48

18

0

859

105

0

860

711

50

11

1

0

861

107

8

1

0

562

712

51

4

0

1

862

108

13

0

0

140420

2

564

19

Pre-Paid

140430

20

1

0

714

53

5

0

0

864

110

5

0

1

20

Pre-Paid

140440

3

0

1

715

54

13

1

1

865

112

5

0

0

140510

13

866

113

566

21

Pre-Paid

0

1 SW too slow

713

716

55

8

0

1

1 get's water once a week

0

863

109

9

4

0

0 SW not working properly

565

563

6

1

0 No SW pipe connected

9

1
0 SW too slow

52

3

0

49

0
0

1

106

1

710

10
14

0

0

0

1 FW low pressure

140340
140410

Pre-Paid

140330

6

Pre-Paid
Pre-Paid

18

Pre-Paid

140320

16
17

560

15

Pre-Paid

561

0

1

0

567

22

Pre-Paid

140512

7

0

0 SW comes but not always

717

56

12

1

0

867

3

4

1

0

568

23

Pre-Paid

140513

6

0

1 Johnny Ernest?

718

58

30

1

0

868

4

11

1

0

140520

15

569

24

869

5

18

0

6

4

9

1

0

871

7

14

1

0

572

722

16

1

0

872

8

5

1

0

723

64

6

1

0 uses the same SW/FW as Lalimo, Clotho

873

9

23

1

0

870

62
63

0 sw is slow and fw is slow

1

0
0

721

1

12

0

0
0 Swan Anitak

7

61

14

0
0

140611

1

60

6
5

Pre-Paid

6

719
720

140540
140610

28

140530

0
0

Pre-Paid
Pre-Paid

573

Pre-Paid

1

26
27

570

25

Pre-Paid

571

0

0 share bathroom with neigbhors

0

574

29

Pre-Paid

140620

6

1

1

724

65

4

0

0

874

10

7

1

1

575

30

Pre-Paid

140630

2

1

1

725

66

13

0

0 All in one building, Ebeye Hotel. # 68-72

875

11

13

1

0

140631

14

577

32

Pre-Paid

140640

11

1

0

727

68

13

0

0

877

13

10

1

1

578

33

Pre-Paid

140710

7

1

0 parents worked on KwaJ and mostly showered

728

69

13

0

0

878

14

10

1

0

576

579

31

34

Pre-Paid

140720

6

0

0

729

70

13

0

0

876

879

12

5

15

4

16

18

1

1

0

0

730

0

880

9

1

0 parents worked on KwaJ and mostly showered

731

72

13

0

0

881

17

6

0

0

582

0

0 Ursula Mino???

732

73

10

1

0

882

18

6

1

0

19

8

584

40

Pre-Paid

140810

7

1

0 use fw for flush

734

75

11

1

0

884

20

15

0

0 leaking sw pipe

41

Pre-Paid

140811

3

1

1 SW not running 2 weeks

735

76

10

0

0

885

21

7

1

0

22

19

Pre-Paid

140830

9

0

0 same

737

78

8

1

0

887

23

12

1

0

Pre-Paid

140831

10

1

0 says same ????

738

79

11

1

0

888

24

5

1

0

140840

11

Pre-Paid

0

0 SW not runnning

739

80

12

1

0

886

889

25

10

1

740

0

890

1

1 no main floater

741

82

9

1

0

891

27

21

1

0

592

0

0

742

83

16

1

0

892

28

10

1

1

29

6

594

50

Pre-Paid

140940

16

0

0 SW slow

744

85

12

0

0 uses Rain water.

894

30

10

1

0

51

Pre-Paid

141020

11

0

0 No SW/ working restroom

745

86

12

0

0

895

31

9

1

1

88

12

596

52

Pre-Paid

141030

6

0

0

743

746

0

0

0

893

896

32

9

1

0

595

593

1

1

0

0

5

5

8

0 meter not match

6

84

26

1

140911

0 SW slow

1

0

140920

0

5

1

Pre-Paid

24

81

3

Pre-Paid

140930

0

77

47

Pre-Paid

3

736

48
49

140910

0 same

591

590

Pre-Paid

1

0

43

45

14

0

44

46

140820

883

587

589

Pre-Paid

0

588

586

42

733

1

1

585

583

11

1

0

3

74

0

0

140731

0 Rosina

13

0

140740

0

71

13

Pre-Paid

3

0

67

Pre-Paid

140741

9

726

36

Pre-Paid

140730

0

37
38

Pre-Paid

0

581

580

35

Pre-Paid

1

0

1

597

53

Pre-Paid

141031

7

0

0 meter not found

747

90

6

0

0

897

33

10

1

0

598

54

Pre-Paid

141032

6

0

0 Need water tank

748

91

5

0

0

898

34

10

1

1

599

55

Pre-Paid

141040

6

0

0

749

92

16

0

0 FW pipe weak

899
900

35
36

6
8

1
1

0
0

901

37

4

1

0

902

38

10

1

0

39

11

903

1

0

904

40

2

1

0

905

41

5

0

0

906

42

12

0

1

907

43

4

1

0

908

44

12

1

0

909
910

45

17

47

19

1
1

0
0

911

48

1

0

0

912

49

2

0

0

913

50

20

1

0

914

51

13

0

0

915

52

19

0

0

916

53

13

1

0

917

54

16

1

0

918

55

16

1

0

56

15

919
920

57

7

1
1

0
0

921

58

4

1

0

922

59

8

1

0

923

60

12

1

0

924

61

7

0

0

925

62

10

1

0

63

12

926

1

0

927

64

5

1

0

928

65

4

0

1

929
930

66
67

4
3

0
1

1
0 off island

931

68

5

1

0

932

69

8

0

0

70

18

934

71

28

0

0

935

72

7

1

1

933

936

73

8

0

0

0

0

937

74

4

0

0 no toilets

938

75

12

0

0

939
940

76
77

4
10

1
0

0
0

941

78

13

0

0

942

79

26

0

1

943

80

11

1

1

944

81

14

0

1

945

82

14

0

1 DEMOLISHed

83

3

947

84

11

1

0

948

85

9

1

0

946

949
950

86
87

9
14

1

1
0

0

1
1

951

88

9

0

1

952

89

10

1

0

90

10

954

91

11

0

0

955

92

3

0

0

953

956

93

10

1

1

0

0 2 toilets

957

94

6

1

0

958

95

16

1

1

959

96

13

1

Totals
9.311
68
% of Total Households with Complete Datasets
7%

0

45
5%

Appendix C - Key Messages from Consultations in
Ebeye on Hygiene Practices
Field Notes – Summary of Findings from Consultations
Ebeye School’s WASH Information
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Field Notes
Ms Doris Susau, International Hygiene Awareness Specialist

It is indisputable that there is a need for a hygiene promotion program that engages both schools and
community partnerships to improve and support the water supply and sanitation infrastructure on Ebeye.
A strong schools WASH program will need to be included in the Hygiene Promotion Plan to effectively
strengthen and achieve the objectives of the project for improving water supply and sanitation on Ebeye,
Kwajalein Atoll.
There is the opportunity to provide greater support for water, sanitation and hygiene education and
awareness content to enhance the current Kwajalein Atoll Public School System (KAPSSys). Health
curriculum is a critical stepping stone to establishing the necessary links between children's learning,
practice and behaviour change in schools and at home. Up-skilling of teachers and the inclusion of
participative and interactive activities for children in Grades 1 to 8 will support the teaching and learning
process in the RMI Health Curriculum. It will be equally important to review and support improvements
to current WASH infrastructure in Elementary and Middle schools. It is noted from a field survey
conducted of school's WASH facilities that this will be necessary since availability of functioning school
toilets and hand washing facilities for use by children is not reasonably proportionate to the student
population especially in public schools. The extent of infrastructure improvements will however be a
decision to be made in reference to the overall project requirements and allocation of financial support
available for such improvements.
With improved health outcomes for children living on Kwajalein Atoll being a key objective of the
project, placing equal importance to both the education and awareness component as well as
improvements to schools WASH facilities will be critical. This coupling approach will also enhance the
development of appropriate hygiene practices and behavior by children in schools and supported by their
families and communities.
This summary is based on preliminary findings (July to September 2014) by the International Hygiene
Awareness Specialist. It includes: (1) Schools WASH training in Ebeye Elementary Public and Jabro
Private Schools (2) WASH training with WUTMI (Women United Together Marshall Island's affiliate
representatives (3) School's WASH facilities survey (4) Discussions with Principals from all schools on
Ebeye - both private and public (5) Discussions with key informant for the Ministry of Education on
Ebeye and (6) Discussions with key informants at Ebeye Hospital.
Summary of findings:
Curriculum Inventory-Grade 1 to 8 Health for the Kwajalein Atoll Public School System (KAPSSys)
Hygiene content present throughout the Health curriculum for Grades 1 to 8.
Potential for adding value to the hygiene education content by developing activities using
learning tools such as stories, games, child-led outreach awareness activities etc to reinforce
understanding of WASH and related health impacts throughout the curriculum.

Hygiene focus is on hand washing.
Potential for the adoption of a whole school approach to practice and apply the correct way to
wash hands for eg: "hand washing drills" at a designated time such as immediately before recess
and lunch. Potential for additional support in terms of interactive & participative educational
activities to address (1) Toilets - types or most common toilets in RMI; proper toilet care and use;
(2) Menstrual Hygiene (3) Link between open defecation, water borne diseases and health
impacts.
Health curriculum provides the opportunity for teaching and learning that encourages
participation, inclusivity and interaction between learners.
Potential for support for in-service teacher training to enhance teacher's skills to develop locally
contextualized lessons which employ a variety of teaching strategies that learners will "have fun
doing while learning" and offer a "hands-on" learning experience for students.
Safe storage and handling of drinking water is lacking in the Health Curriculum.
Potential exists to include activities on the importance of safe storage and handling of drinking
water to enhance the current Health Curriculum content. This will provide an opportunity to
develop the understanding of and the importance of the provision and safe handling of drinking
water and links to reduction of water borne diseases for example diarrhea that commonly affects
young children in Ebeye.
Schools Engagement
Hand washing with soap after defection, before food and after visiting the toilet was not a
common practice in schools.
Soap was not made available at hand washing points where the facility was provided.
Hand washing facility not available in schools.
Field survey conducted in all schools on Ebeye showed that although toilet facilities were
provided, these were not always accompanied with the provision of faucets, sinks and soap for
proper hand washing.
Where sufficient toilet facilities are provided for children to use at school, most were not
functional.
There are a high number of toilet facilities in schools that are in a state of disrepair. Toilet
facilities in schools were also affected by the lack of regular water (salt) supply to flush toilets.
The lack of water supply was a result of a variety of factors-the main factor being sufficient water
pressure/lack of a water pump. Schools also indicated that although toilets were available, the
system was not connected to the main sewer system.
The limitation of access to functional toilets for student use resulted in children leaving school to
relieve themselves at their own homes throughout a normal school day.
This practice often resulted in children not returning to school to complete a normal school day this affected school attendance.

The ratio of functional toilets to student population was highest in public schools.
Student populations in the public schools were very high with insufficient number of functional
toilets available for student use. There was indication of toilets being shared by student
population-toilets were not especially designated for use by either boys or girls.
Toilet facilities did not always provide for specific needs of children, for example: needs of
children with disabilities; girl's menstrual hygiene needs such as proper sanitary waste disposal
facilities and shower facilities.
Potential for support to Health Curriculum content for Menstrual Hygiene for Girls and
improved infrastructure provision for children with disabilities and girls menstrual hygiene
needs.

Community Engagement
Hand washing with soap after defecation, before food and after handling child faeces was not a
common practice with many households where caregivers were noted to not have sufficient
formal education. Where caregivers had received formal education, the knowledge of and the
importance of the need to practice hand washing at critical times, was noted to have increased.
Potential to engage and provide all caregivers with the opportunity to build on existing
knowledge and demand for the practice for hand washing at household level at critical times such
as after defecation, before food and after handling child faeces.
Soap is affordable by many households.
Opportunity exists in community training to encourage households to include soap as a necessary
item to purchase for daily household use.
Many households use hand sanitizer.
With the challenge of insufficient water being supplied to households, the use of sanitisers is a
better alternative to using soap for hand washing and disinfecting hands at critical times.
Many families were unaware of safe storage and handling of drinking water.
Potential exists to include training for safe storage and handling of drinking water in community
engagement program. Potential also exists develop understanding of and further support the
important link between the provision of clean water and improved sanitation to the reduction of
water borne diseases such as incidences of diarrhea and gastroenteritis.

Name of School – Ebeye Public School (Kwajalein Atoll Public School System – KAPSSys)
Contact Details - Ms Marcella Jonathan-Sakaio (Principal – Ebeye Elementary School)
Category – K to Grade 8
Total Number of
Students

Total Number of
Teachers

Females

Males

Females

Males

780

520

45

30

Sanitation
Facilities
Available
16 toilets
available
8 toilets
functional

Water Supply

No faucets in
the school
Children bring
all drinking
water to school
on a daily basis

Comments

Total student population (1300); Total teacher population (75)
Ratio of functional toilets to student population is 163 std per
toilet
Ratio of functional toilets to total school population including
teachers is 172 users per toilet
8 toilets are dysfunctional
4 of these are upstairs – salt water pressure is weak and toilets
are not used
4 toilets are broken including toilet bowls and can be repaired
All functional toilets are shared by students and teachers
There are no separate toilets for girls or boys
8 sinks are available in functional toilets
Children often go home to relieve themselves. Often times
children do not return to school – absenteeism/non-attendance
of children to a full day of school is often affected by this
movement
Only faucets available to children during the day are located in
the gym or in homes in community
Rainwater is stored in tanks/catchment but water supply is
hindered by low pressure and affects water supply to faucets at
sinks

Name of School – Queen of Peace School
Contact Details – Mr Noland deBrum (Principal)
Category – K to Grade 8
Total Number of
Students

Total Number of
Teachers

Females

Males

Females

Males

120

80

9

8

Sanitation
Facilities
Available
8 toilets
available
7 toilets
functional

Water Supply

7 faucets in the
school
Students are all
encouraged to
bring drinking
water from
home

Comments

Total student population (200); Total teacher population (17)
Ratio of functional toilets to student population is 30 female
std per toilet; 40 male std per toilet
6 of functional toilets are for students ( 4 for females and 2 for
males); teachers (both males & females) use same facility
1 toilets is dysfunctional – no salt water connection to this
particular toilet
To ensure that students’ facility is functional throughout the
school day, the school has purchased its own pump to increase
salt water pressure. Additional strategy used by school is to
have barrels filled with well water by school
support/maintenance staff to allow for “pour/flush” when
necessary. Younger children are assisted by teachers and parent
helpers to do this.
Church community has been supportive to ensure that school
toilet facilities are in working condition
School has also entered into a partnership with College of
Marshall Islands who uses part of the school premises as a
Distant Learning Centre and have contributed financially to
upgrading school toilet facilities.

Name of School – Ebeye Seventhday Adventist School
Contact Details – Mr Raian Villacruel (Principal)
Category – K to Grade 8
Total Number of
Students

Total Number of
Teachers

Females

Males

Females

Males

184

122

11

4

Sanitation
Facilities
Available
6 toilets
available
6 toilets
functional

Water Supply

5 faucets &
sinks in the
school
3 faucets and
sinks are located
in toilet cubicles
for hand
washing only

Comments

Total student population (306); Total teacher population (15)
Ratio of functional toilets to student population is 60 female
std per toilet; 60 male std per toilet
6 functional toilets in the school.
For students ( 3 for females and 2 for males);
For teachers (both males & females) use same facility
2 additional faucets available in the school (one supplies fresh
rainwater from tank; the other supplies processed water for
drinking purposes)
Additional drinking water for children is through a water
dispenser located at the Elementary School but is available to
whole school population
Children are also encouraged to bring their own drinking water
from home

Name of School – Ebeye Christian Elementary School
Contact Details – Reverend Lawson (Principal)
Category – Grade 1 to Grade 8
Total Number of
Students

Total Number of
Teachers

Females

Males

Females

Males

45

40

6

2

Sanitation
Facilities
Available
10 toilets
available
3 toilets
functional

Water Supply

2 faucets in the
school

Comments

Total student population (85); Total teacher population (8)
Ratio of functional toilets to student population is 30 female
std per toilet; 30 male std per toilet
Out of the 10 toilets in the school only 3 are functional
Of these 3 functional toilets, two are only used by Grade 1 and
2 students. The toilets are designated for separate use by boys
and girls
All other students go home to use the toilet during a normal
school day.
The other functional toilet is for teachers/adult use during the
school day.
Main source of drinking water for children is water brought
from home.
The school has a catchment but rainwater is used for other
purposes by the residents in the school compound
Water in the faucet is provided to children as drinking water
only when certified by EPA for drinking
Water is at times purchased from KAJUR to supplement water
supply in the school

Name of School – Ebeye Calvary School
Contact Details – Mr Onten Jibas (Principal)
Category – Grade 1 to Grade 8
Total Number of
Students

Total Number of
Teachers

Females

Males

Females

Males

85

115

8

5

Sanitation
Facilities
Available
6 toilets
available and 4
shower rooms
6 toilets
functional

Water Supply

No faucets in
the school for
drinking water

Comments

Total student population (200); Total teacher population (13)
Ratio of functional toilets to student population is 42 female
std per toilet; 58 male std per toilet
The school has a well built and maintained toilet facility for
students and teachers.
There are separate facilities for the female and male school
population.
Each facility has 2 separate toilet cubicles for students and one
for teachers. Each facility also has 2 shower rooms. Each
facility is fitted with one sink and faucet for hand washing.
A rainwater catchment is available and this provides water to
the toilet facilities (but when necessary at times of low
pressure, children and teachers use the “pour/flush method by
filling containers using the available faucets)
No faucets for drinking water are available in the school.
Children are encouraged to bring their own drinking water
(which may be sourced from Kwajalein base, purchased or
KAJUR)

Name of School – Kwajalein Atoll High School
Contact Details – Ms Donna Lanej (Principal)
Category – Grade 9 to Grade 12
Total Number of
Students

Total Number of
Teachers

Females

Males

Females

Males

175

175

7

9

Sanitation
Facilities
Available
3 toilets
available
2 toilets
functional

Water Supply

No faucets in
the school for
drinking water

Comments

Total student population (350); Total teacher population (16)
Ratio of functional toilets to student population is 175 female
std per toilet; 175 male std per toilet
Two toilets are functional-one is being used by girls and the
other is being used by both female & male teachers.
Boys toilet is dysfunctional and students resort to using the
beach and bushes around the school to relieve themselves
during a normal school day
Of the 3 toilets that are available in the school, one is wider/has
more space and was built to cater for children with disabilities
(the school has not enrolled any child with disabilities this
academic year)
For drinking water, main source for students during the school
day is rainwater from neighbouring teacher’s residences and if
rain water is not available, the school purchases water from
KAJUR to fill the school’s rainwater catchments – hence
catchments/tanks contain both rainwater and desalinated water
from Kajur
The school has 4 rainwater catchments but not properly
maintained (there is a need for proper operations &
maintenance training for school maintenance and faculty staff).

Brief summary:

Total number of schools on Ebeye and Gugeegue:
K to grade 8 :

5 (One Public School and 4 Private Schools)

Grade 9 to 12: 2 (One public; One Private)
K to Grade 12: 2 Private

Schools surveyed to date:
1
2
3
4
5
6

9 schools

Ebeye Public School

Queen of Peace School
Ebeye Seventhday Adventist School
Ebeye Christian Elementary School
Ebeye Calvary School
Kwajalein Atoll High School

Appendix D - Live and Learn Environmental
Education Hygiene Education Resources
Pacific Handwashing Posters
Pacific Hands Up for Hygiene, Teaching Hygiene Behaviour in Pacific Schools, Teacher’s Guide (Live
and Learn Environmental Education, 2011)
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Five simple steps to clean your hands
1. Wet hands

2. Soap

3. Scrub

4. Rinse

5. Dry well
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Teaching hygiene behaviour in Pacific schools
This resource is designed to help teachers highlight
and teach hygiene behaviour in schools in the Pacific.
It presents 6 key modules, 17 topics and 20 activities.
The modules can be taught in succession, or not,
depending on the school’s curriculum.
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Introduction

Strong schools, strong islands
The Pacific is a unique place on Earth, rich in diverse natural heritage, culture and
tradition. The customs developed over the centuries have kept the Pacific islands
and its people strong. However, this strength is now challenged by an ‘invisible
killer’ – inadequate sanitation, unhygienic practices and the lack of access to fresh
water.
There are close to 7 million cases of diarrhoeal disease in the Pacific each year,
contributing to the deaths of almost 4,000 Pacific islanders – most of which are
children (WHO 2008). This is largely due to the lack of basic sanitation, and
unhygienic practices. Diarrhoea is both preventable and treatable – meaning that
not one child, man or woman should die from this condition.
Access to basic sanitation should not be a luxury – it is a fundamental right that
can be afforded to all Pacific islanders through simple and low-cost technology
options. This resource provides the basic facts about water, sanitation and
hygiene, and presents the simple behaviours that can be taught within a school
environment to ensure the health and strength of Pacific children, families and
communities.
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What’s in this resource kit?
This resource kit contains this Teacher’s guide, the ‘Germ-buster’ Student
workbook, posters, stickers and a board game.
All resources are designed to complement each other, but can also be used
individually. The Student workbook is written to support the topics introduced in
this manual. The resources are referred to throughout the modules, however, can
be used at any time you feel is appropriate and will support the learning process.
The board game can be used to reinforce the key topics in this handbook.

Teacher’s guide

Student workbook

Posters (these can be pinned up in classrooms or toilet areas)

Stickers (these stickers can be placed at handwashing
points to remind students to wash hands with soap)

Board game

6

Reward stickers

Stickers for student’s books

Using this resource
Who is this resource for?
This resource is for educators to support the adoption of hygiene behaviour in
schools in the Pacific. This resource is primarily developed for a younger audience
(upper primary school students), but can be tailored to suit secondary school
students and the wider community.

How to use this resource
Teaching hygiene in schools can be a tricky subject. When teaching about personal
hygiene, it is recommended that educators use the ‘life-skills’ approach. This
approach focuses on teaching knowledge, attitudes and skills that help people
develop new behaviours and take responsibility for their own lives.
This resource is designed to help educators highlight and teach hygiene behaviours
in schools in the Pacific. It presents 6 key modules, 17 topics and 20 activities. The
modules can be taught in succession, or not, depending on the school’s curriculum.
The Subject guide on the next page can help you link the modules and activities to
your school curriculum.
As an educator, you will know the best way to approach these topics to maximise
the learning outcomes for your students. For example, Modules 1 (Germs) and
2 (Hands) may be best linked to Health/Personal hygiene subjects/syllabus in
the national curriculum, whereas Module 5 (Girls’ sanitation needs) may be best
taught in a separate ‘girls-only’ session.
The Subject guide is an indicative guide given the differences between curricula
across the Pacific region. If possible, it is recommended that you establish the
links between the national curriculum and this resource to ensure that hygiene
behaviour becomes a key learning outcome in your school. It is recommended that
you work closely with the Ministry of Education and the Ministry of Health to
establish a hygiene program for your school.
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Subject guide
Module
1.

Germs

Topic

Activity

Recommended
curriculum links

1.1 Germs are everywhere

1

Germ alert!

2

‘Germs and ladders’
board game

Health (Personal Hygiene,
Handwashing); Life skills;
English; Science

3

Taking the ‘Euew!’
out of poo

1.3 Breaking the
faecal-oral cycle: the
‘poo cycle’

4

Discussing diarrhoea

5

Making an oral
rehydration solution

2.1 Learn about
handwashing habits in
your school

6

Behaviour do’s and
don’ts

7

Handwashing habits

2.2 Handwashing
high-five!

8

Handwashing demonstration and song

9

Handwashing hip-hop!

English; Social Science;
Music/Culture; Health
(Personal Hygiene,
Handwashing); Life skills

2.3 Simple and low-cost
handwashing options

10

Build a Tippy-Tap

Science; Social Science

11

Handwashing safety
zone

Physical Education

3.1 Sanitation in schools

12

Circle of strength!

All

13

WASH map

Social Science; English;
Environment

14

Testing your drinking
water – the H2S test

Science; Environment

15

Where’s all the water?

Social science; English

16

Who’s responsible?

Social science; English

5.2 Addressing menstrual
hygiene in your school

17

Discussing menstruation
in schools

Health; separate session
for girls and boys

6.1 Become a ‘Strong
School’

18

Developing a ‘Strong
school’ program in your
school

All

6.2 Raising support within
the community

19

Spread the word – not
the germs!

Social science; English

20

Dramatic connections

English/Drama

1.2 The faecal-oral cycle

2.

3.

Hands

Toilets

Social Science ; Health
(Personal Hygiene,
Handwashing); Life skills;
Drama/Music; English

3.2 Types of toilets
3.3 Toilet considerations
4.

Water

4.1 The importance of
conserving water
4.2 Water and health
4.3 Water use and storage
4.4 Threats to water

5.

6.

Girls’
sanitation
needs

Developing
a ‘Strong
schools’
program
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5.1 Menstruation: the facts

Part A:

Changing hygiene
behaviour in
Pacific schools

The importance of teaching hygiene in schools
In the Pacific, some communities may not feel comfortable openly discussing
human waste. This is understandable – it’s a tricky topic to discuss. However,
germs or pathogens found in human waste can cause sickness such as diarrhoea.
Most diarrhoea is caused when we swallow infectious pathogens found in faecal
matter. This can cost communities in many ways – sick children miss out on school,
which may affect their level of education. Parents and other family members may
have to take time off from their daily activities to care for the sick children, which
may affect the household’s income. People can also die as a result of diarrhoeal
disease. Communities and countries as a whole are affected by the costs of ill
health caused by unhygienic practices and the lack of access to basic sanitation.
Schools are one of the best environments to raise awareness of the importance
of good sanitation and hygiene in order to ward off sickness. It is critical that
schools attempt to raise awareness amongst their students about the importance
of hygiene behaviours such as handwashing with soap. As a teacher, you will have
a strong understanding of the best way to approach this topic.
One way of addressing this issue is to gain the support of the school, parents and
the community. This might involve assessing the current situation and working
together to come up with a realistic plan to address the sanitation issues in your
school. The last module in this resource can help you develop a plan for your
school.
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What is ‘hygiene’?
Hygiene refers to those actions we take to ensure the cleanliness of ourselves,
our homes, schools, communities and other people. Hygiene is primarily about
health. Good hygiene is a barrier to infectious diseases such as diarrhoea. Within
a school setting, the strength of a child’s health determines the strength of their
education. It is critical that young people, and their communities, are educated
about the importance of practising good hygiene behaviours, at home and at
school.
Many of our personal habits, including how we look after ourselves and the world
around us, are learnt when we are young children. Life skills are either taught
to us or learnt through direct experience. Personal hygiene is one of the most
important life skills that we can teach children in schools. Hygiene is not only
about health – it also about pride, appearance, affiliation and status. Schools are
the perfect location to teach young children the skills they need to help themselves
stay healthy and to not spread disease.
What is ‘hygiene behaviour’?
Hygiene behaviour simply means the way we act to ward off disease and stay
healthy. This includes handwashing with soap, cleaning ourselves after using the
toilet, and brushing our teeth and hair. It also refers to those actions we take that
keep others strong (such as how we store, prepare and cook food).
We learn many of our hygiene behaviours at home, in schools and in our
communities. Schools are one of the best places to teach young children about the
key hygiene behaviours they need in life, such as handwashing with soap.
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Some key points about behaviour
What people say is often very different to what
they do. It is often the case that what people say
they do is very different to their actual actions. We all
know that exercising is good for us, but how many of
us regularly make time to ensure we exercise enough?
Although people understand a certain topic (through
education), there may be barriers (real or perceived) to
undertaking that behaviour.
Changing behaviour is a challenging process.
There is no quick way to change behaviour, however,
your school can support key behaviours through a
number of small steps, including: understanding
existing behaviours, being clear about preferred
behaviour, understanding and reducing the barriers to
adopting a certain behaviour, and offering incentives
to encourage adoption and sustained behaviour.
Focus on small steps. When teaching hygiene behaviour, it is important to
focus on small, easy steps that you want the students to adopt in the schools.
There is a need to target key behaviours. Too many messages may exhaust the
attention of the students. Throughout their time at school, children are exposed
to information on a range of topics. By highlighting the key behaviours that you
want the children to adopt, such as handwashing with soap, it is important to
not only provide information about handwashing, but to also try to build good
attitudes and to encourage the practice at critical times, such as after using the
toilet and before food.
Behaviour together is easier to encourage. A number of studies have shown
that it is easier to promote several interventions at a time than one alone. For
example, encouraging toilet use and handwashing with soap at the same time.
Don’t assume what people value. Health has long been promoted as the reason
to wash hands. But it may not be the strongest driver to encourage people to
partake in regular handwashing with soap at critical times. Consider other drivers
- income, disgust, affiliation, status, comfort. (You can use the table on page 60 to
identify the key drivers in your school.)
Whilst perhaps not applicable to the students in your school, it is important to
consider the differences between individual and community values. For example,
the wants or desires in your personal household, may not be valued collectively at
the community level, or considered what’s best for the community as a whole.
Remind people of behaviour. In order to sustain a behaviour ensure there are
prompts at critical points to encourage ongoing behaviour. For example, researchers
have found that most cues fall into four broad categories: a specific location or time
of day, a certain series of actions, particular moods, or the company of specific
people. Habits are formed when the memory associates specific actions with
11

specific places or moods. For example, positive messages near toilets (through
posters and other prompts) encourage people to wash their hands when they
finish, remind the toilet user of the importance of washing hands, and reinforce
the action.
Reward good behaviour. Highlight and promote the ‘champions’ in your
school who have adopted the new behaviour. You may decide to acknowledge
‘Handwashing Hotshots’ as a way of acknowledging the students who have
adopted positive actions.

How to teach ‘hygiene behaviour’ in schools
Good hygiene in schools is dependent on two key things:
1. The physical environment
2. The behaviour of students and teachers
1. The physical environment
Sanitation and hygiene within a school is dependent on the facilities available
to support preferred behaviours. Stopping open defecation is dependent on the
provision of toilets or latrines. The use of the toilets and latrines is also dependent
on the state of the facilities – students are more likely to use facilities that are
clean and smell nice. Similarly, students are more likely to increase the incidence
of handwashing when water points are placed close to toilets and soap is provided.
Good hygiene is also linked to the prevalence of clean water – schools require a
steady and convenient water supply to promote positive hygiene behaviours such
as handwashing with soap at critical times. It is not expensive to provide simple
and low-cost handwashing facilities such as Tippy-Taps (see page 35).
2. The behaviour of students and teachers
The key focus for teaching behaviour is to focus on the key values and motivations
that will encourage the children to adopt certain hygiene behaviours (such as
handwashing with soap at critical times). Schools are a fantastic environment to
focus on long-term behaviour change. Schools provide the structure for learning
and promote the important role that teachers play in teaching children key skills
for life. The success of behaviour change relies on the ability to tap into the key
interests and motivations that drive a certain audience. This means finding out
what will engage, and sustain, the children in hygiene behaviours.
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Learning and teaching methods for children aged 8–11
years
The development patterns of children of most ages can be divided into three key
areas: Cognitive, Physical and Social-emotional.

Cognitive
Children aged 8 to 11 years develop the capacity to see other points of view. This
development helps the child analyse, understand and see logical relationships.
For example, when discussing hygiene behaviours, the children can be asked to
organise and have a discussion that analyses a hygiene-related problem in the
community and develops a number of solutions.

Physical
Children aged 8 to 11 can perform movements involving better body control.
Children can be asked to play games, for example, to depict different hygiene
behaviours.

Social-emotional
Children aged 8 to 11 get embarrassed by physical displays of feelings and are
sensitive to gender differences. In hygiene education, the teacher has to take these
feelings into account. For example, when working in groups, being careful not to
reinforce unhelpful or antisocial gender differences and stereotypes, but instead
promoting cooperation. It may be useful to have a separate class for females in
order to raise awareness about the importance of menstruation hygiene.

Lead by example
One of the best ways to teach good
hygiene is to lead by example. Teachers
can be important advocates for teaching
hygiene behaviours. Teachers throughout
your school should also be taught about the
importance of critical hygiene behaviours,
and encouraged to adopt these actions.
Wash your hands with your students, and
supervise their handwashing. If possible,
encourage hygiene behaviour to be part of
any teacher training opportunities at your
school, and encourage the teachers to also
discuss personal hygiene in their classrooms. A
whole of school approach to hygiene will improve a school’s overall
education standards by reducing student absenteeism due to
sickness. Improved education levels benefits the whole community!
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How to change behaviour in your school using the FOAMS
model
What is the ‘FOAMS’ model?
The FOAMS model is a tool to help you design a hygiene behaviour program in
your school. It focuses on introducing and sustaining certain behaviours, such as
handwashing with soap, that will reduce the incidence of disease.
FOAMS is comprised of five key components:
Component

Description

Example

Actions at your
school

F: FOCUS

WHAT behaviours
are you promoting?
WHO are you
promoting to?

•

WHAT are the
barriers to adopting a certain
behaviour? Ensure
the opportunities
exist to support the
adoption of the
behaviour.

•

Go to Activity 18
on page 60
to develop an
action plan for
your school

A: ABILITY

Knowledge/skills
to undertake a
certain behaviour.

•

School children
understand the
importance of
washing hands,
and understand
the best way to
wash their hands.

M: MOTIVATION

Why would the
target audience
adopt a certain
behaviour? What
are the drivers/
motives?

•

Present affirming and positive
messages about
the behaviour eg:
‘Handwashing is
cool! Everybody is
doing it!’

S: SUSTAINED

How to turn the
adopted behaviour
into a habit.

•

Provide incentives
to encourage and
sustain the behaviour (ie prompts
in toilets, reward
system,
acknowledge
handwashing
champions within
the school)

O: OPPORTUNITIES

Source: Coombes & Devine 2009
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•

•

Handwashing with
soap at critical
times
School children
Barriers may include: no running
water or soap; no
education about
the importance of
washing hands.
Water points and
soap near the
toilet

Part B:

Key learning
modules

This section presents 6 key learning modules, 17 topics and 20 activities. Most of
the activities can be undertaken individually, however, each topic will highlight if
activities need to be undertaken together to strengthen the learning outcomes.

Module 1: Germs – The invisible killer

16

Module 2: Hands – Clean hands, strong start

26

Module 3: Toilets – Poo in one place

38

Module 4: Water and hygiene

48

Module 5: Girls’ sanitation needs

57

Module 6: Developing a ‘Strong schools’ program

59
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Module

1
Germs are
so small they
can only be
seen under
a powerful
microscope.

GERMS – The invisible killer
Background information
Germs are tiny organisms, or living things, that can cause disease. They are so
small they can only be seen under a microscope. Germs are everywhere – even in
our bodies – where they survive by using our nutrients and energy. The toxins
they produce can cause infections and their symptoms such as fevers, running
nose, rashes, coughing, vomiting and diarrhoea.

Topic 1.1: Germs are everywhere!
One of the biggest killers of children under five in the Pacific and the world is
diarrhoea. Diarrhoea is defined as the passage of three or more loose or liquid
stools per day, or more frequently than is normal for the individual (WHO 2008).
Diarrhoea is usually a symptom of an infection in the intestinal tract, which can
be caused by bacterial, viral and parasitic organisms. The infection can be passed
on through contaminated food or drinking water, or from person to person
through poor hygiene. Diarrhoea can last several days, and can deplete the body
of the water and salts that are necessary for survival. Most people who die from
diarrhoea actually die from severe dehydration and fluid loss. A mixture of water,
salt and sugar can help replace lost fluids due to chronic diarrhoea.
Most people get sick when they touch something with germs, then touch their
eyes, nose or mouth. Germs are transferred through the fluids in the nose and
mouth from one person to another.
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Most intestinal, stomach and cold viruses are spread by our hands. The easiest way
to reduce your chance of getting sick is to regularly wash your hands with soap and
water and avoid touching your face.

GERMS: the good, the bad, the ugly
There are generally four types of germs:
bacteria, viruses, fungi, and protozoa.
Bacteria make up 60% of the living matter on Earth. Bacteria in our
mouths and intestines help us digest the food we eat. Bacteria on our
skin protect us from invading viruses and bad bacteria. Of the billions
of types of bacteria, only 50 are known to cause infection.
Viruses only survive for a short time without a living host. For example,
germs in infected body fluids left on surfaces like a kitchen bench
or toilet seat can only live for a short time. Even so, once they find a
host, viruses spread very easily and make a person sick.
Fungi are plant-like organisms that survive on plants, food and
animals in damp, warm environments. Common fungal infections are
athlete’s foot and yeast infections. These are usually not dangerous
to a healthy person, but can cause discomfort.
Protozoa are tiny parasites that are often spread through
contaminated water. Common protozoa that cause diseases are
malaria, dysentery and sleeping sickness.

Washing hands with soap is the best
protection against germs.
The biggest killer of children under five in the world is
pneumonia. Diarrhoea is the second biggest killer of
children under five. It is estimated that handwashing
with soap can reduce the incidence of pneumoniarelated infections in children under the age of five by
more than 50%. Handwashing with soap can reduce
the incidence of diarrhoeal disease by more than
40% (Fewtrell et al 2005). This simple act can have
an immense impact on the number of young children
dying unnecessarily around the world. Handwashing
with soap after using the toilet and before handling
food is one of the best ways to reduce the incidence of
diarrhoea.
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kk Activity 1: Germ alert!
Timing of activity:

10–15 minutes

Materials:

Ball
Glitter/Chalk dust/Coloured powder/Clay or red mud

Activity summary:

An introductory activity to highlight that germs are everywhere
and easily spread through contact with hands. Good
introduction into demonstrating handwashing.

Age group:

This activity can be facilitated with students of all ages,
however, is best suited to students in lower levels.

Outcomes:

Students will be able to: visualise that germs are everywhere,
understand how easily germs are spread.

Activity plan:
1. Before the game begins, ensure the ball is dampened and glitter or other
material is spread all over it.
2. Ask participants to stand in a circle.
3. Throw the ball around and ensure that everybody has a turn to catch the
ball.
4. Ask the participants to look at their hands. See if there is glitter on their
hands. Ask them what they think it represents. Explain to the participants
that in this game, the glitter represents ‘germs’.
5. Explain to participants that each day we come in contact with germs, some
of which can cause serious illnesses.

Follow-up:
1. Ensure that all students have the glitter or other material on their hands.
Provide each student with a piece of paper and instruct the students to make
a handprint on their pieces of paper (both or only one hand, depending on
the size of the paper).
2. Now is a good time to demonstrate the ‘Handwashing high-five!’ on page 33.
3. Revisit the handprints at a later stage and encourage the students to list the
key reasons for handwashing on the paper next to their handprints. You can
display the handprints in the classroom (with or without the reasons listed)
as a reminder to the students about the germs on their hands.
This activity is based on educational exercises developed by Live & Learn Environmental Education
and UNICEF Pacific
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kk Activity 2: ‘Germs and ladders’
board game
Timing of activity:

20 minutes

Materials:

‘Germs and ladders’ board game (included in the ‘Hands up
for hygiene!’ resource kit)

Activity summary:

Based on the popular ‘Snakes and Ladders’ board game,
‘Germs and ladders’ introduces key water, sanitation and
hygiene facts in a fun and interactive manner.

Age group:

Upper primary/lower secondary

Outcomes:

Students will gain an understanding of key water, sanitation
and hygiene principles. Teachers gain an understanding of the
concept of the Sanitation Ladder.

Activity plan:
Follow the directions on the board game. This board game should be included
with the ‘Hands up for hygiene!’ resource kit.

Before or
after this activity,
refer to page 4
of the Student
workbook

Follow-up activity:
Set up a borrowing scheme
within your classroom for
children to take home the
game to play with their
families/communities.
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kk Activity 3: Taking the ‘Euew!’ out
of poo
Timing of activity:

15 minutes

Materials:

Pens
Paper

Activity summary:

A quick and fun ‘brainstorming’ game to desensitise the class to
the word ‘poo’ by encouraging the students to come up with
their own word.

Age group:

Upper primary

Outcomes:

Students feel more comfortable discussing poo in the classroom; and will perhaps share this learning with family and
friends outside of the classroom.

Activity plan:
1. Using a blackboard or piece of paper, draw a person having a poo, or show
the children any relevant pictures in this resource.
2. Encourage a discussion about what the person is doing.
3. Ask the children to come up with as many names as they can for the word
poo.
4. Encourage the children to come up with their own words (perhaps based
on sounds).
5. Write all the words on the board or piece of paper and encourage the
children to vote on which one they think should be used or to suggest other
words.
6. In your future teaching, encourage children to use this word, and ensure
that you use this word in your teaching.

Euew!

Talking about poo may result in many reactions. Let children come up with their
own words to take the ‘Euew’ out of poo.
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Topic 1.2: The faecal-oral cycle:
the ‘poo cycle’
The faecal-oral cycle simply refers to how faecal matter (poo) can be transmitted
from our environment into our mouths. The pathogens are most likely to reach us
through what is referred to as the ‘Six Fs’:

The Six Fs
PIctures

F

Description

Example

Fluids

Dirty drinking water

Drinking water can be
contaminated if open
defecation occurs
too close to the water
source.

Fields

Soil and crops that have been
contaminated with human
faecal matter

Open defecation
takes place where
crops or food are
grown.

Fingers

Unwashed hands preparing
food or going into the mouth

Hands are not washed
with soap prior to food
preparation.

Feet

Walking barefoot through
contaminated fields can
spread faecal matter

Children walk
barefoot through
fields and then into
the classroom.

Food

Eating contaminated food

Food that is contaminated by unwashed
fingers, or food that is
not washed properly
prior to preparation, or
washed in water that
is contaminated.

Flies

Spreading disease from faeces
to food and water or directly
to people – particularly
problematic where open
defecation is the norm.

Flies carry poo
particles into homes
and schools and
can affect food and
water.
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Topic 1.3: Breaking the faecal-oral cycle
There are a number of ways that we can break the faecal-oral cycle to stop the
spread of the disease-causing pathogens. They are organised into Primary and
Secondary barriers. Primary barriers are the practices that stop the transmission
of the pathogens found in human waste – this includes: using toilets and latrines,
handwashing with soap after going to the toilet, and ensuring that a water source
is not contaminated. The secondary barriers are those actions that can further stop
the transmission of pathogens. These include: handwashing before preparing
and eating food, reheating food, proper collection, storage and use of safe water,
access to safe water for hygiene, ensuring the human environment is clean, and
controlling flies.
Flies carry faecal matter or poo on their legs and can add germs to the food
that we eat!
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kk Activity 4: Discussing diarrhoea
Timing of activity:

20 minutes

Materials:

A clear plastic bag or balloon filled with water (preferably
yellow or light brown in colour)
Small basin/bucket

Activity summary:

This activity aims to highlight the effects of diarrhoeal disease
to our bodies.

Age group:

Upper primary/secondary schools (although can be tailored
to suit a younger audience)

Outcomes:

Students can describe transmission routes for diarrhoeal disease
and how the transmission can be prevented.

Activity plan
1. Read out the story below. Facilitate a discussion about diarrhoea:
What happened to the child? Is diarrhoea a common condition
in the community?
2. Show the children the plastic bag filled with the water.

WARNING!
This activity
might be
messy

Little Meri’s sister is sick
Little Meri’s sister is a happy bouncing baby. Although she is only
little she likes to tell lots of stories. Every day after school, Little Meri
carries her sister around the village, listening to her gurgle and
burble about everything that
has happened during the
day. One day, Little Meri’s
sister is very quiet. She does
not tell any stories. She seems
tired and her body feels
floppy. Little Meri’s mother
tells her that her little sister is
sick and has had watery poo
in her nappy all night and
day. Her parents are very
worried as the baby seems
to be losing weight and looks
pale. They wonder what they
can do to help her. What
would you do?

(continued over page)
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3. Explain that the bag represents a baby like Little Meri’s sister who has
diarrhoea.
4. Hold up the plastic bag filled with liquid. Tell the class that the bag
represents Little Meri’s sister. Tell the class that the baby is about to poo and
ask them to watch carefully what happens.
5. Slowly open the balloon to allow the water to drip out. Ask the class to
describe what happens (the bag empties and becomes wrinkled and limp).
6. Facilitate a discussion about what will happen to the baby. (Together with
the excreta, the child loses all the fluids in its body and starts to dry out and
become limp.)
7. Ask what the mother, father, brother or sister can do when this happens
(replenish the fluids).

Follow-up activity:
Now would be a good time to try Activity 5.
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kk Activity 5: Making an oral
rehydration solution
Timing of activity:

30 minutes

Materials:

Glass with clean water (boiled or bottled)
Some sugar and salt
Teaspoon

Activity summary:

This activity provides a simple solution to rehydrate following
a bout of diarrhoeal disease. This can follow on from Activity 4:
Discussing diarrhoea.

Age group:

All ages

Outcomes:

Students can make an oral rehydration solution.

Activity plan:
1. Fill a glass with clean water. Put in one heaped spoonful of sugar and a pinch
of salt and vigorously stir the mixture. Ask children what this mixture will do.
2. Facilitate a discussion about the need for clean water.
3. Invite one or more children to come and taste the oral rehydration solution
and describe its taste. (They should taste both sugar and salt; the salty taste
can be described ‘as salty as tears’). Explain that sugar and salt are added as
they help rehydrate.
4. Facilitate a discussion about the
importance of using clean water.
5. Invite one or more children
to come and taste the oral
rehydration solution and
describe its taste (ensure a clean
glass is used for each student).
6. Help the class draw conclusions
on what they can do to help
somebody who has diarrhoea.
Discuss the words ‘dehydration’
and ‘rehydration’.

Sugar

Salt

Did you know:
you can also
drink fresh
coconut water to
rehydrate.

Clean drinking water
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Module

2
HANDS – Clean hands, strong start
It is critical to wash hands with soap after using the toilet
and before eating food.
Background information
Hands spread an estimated 80% of common infectious diseases like cold and flu.
Handwashing with soap at critical times is considered the single most effective
intervention for reducing diarrhoeal disease. Handwashing is easy to learn,
cheap and very effective at stopping the spread of germs. It is estimated that
handwashing with soap can reduce the incidence of diarrhoea by more than 40%.
Handwashing with soap should be encouraged at critical times – after using the
toilet, and before eating food. If the children do not wash their hands, they could
swallow small amounts of faeces when they next eat.
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Topic 2.1: Learn about handwashing habits in
your school
Before teaching the reasons why students should
wash their hands regularly with soap, it is important
to understand the handwashing habits in your school.
The reasons why children might not regularly wash
their hands with soap might vary – it could be due
to a lack of knowledge or understanding about the
importance of washing hands, or that hands don’t
‘look’ dirty and therefore must be clean. It could
be that there is not a general awareness among the
students about the importance of washing hands. Or
it could be that there is simply no water, no soap or no
dedicated handwashing point to regularly clean hands.
The lack of knowledge, attitudes and current practices
could be considered barriers stopping the students
from adopting good hygiene practices. These barriers
will have to be identified and addressed as part of the
teaching about handwashing practice in the school.
Reviewing the barriers to hygiene practices such as
Just because they don’t look dirty
handwashing with soap can be done at the same time
doesn’t mean they are germ free.
as reviewing the motives or the reasons why students
might undertake a certain behaviour. As discussed in
the first part of this resource, what people say they do is
not necessarily what they do in practice. The best way to learn about handwashing
habits in your school is to observe or watch the students undertaking this action.
This information can help in your efforts to encourage handwashing with soap
throughout the school. (This information might also help if you develop a ‘Strong
schools’ program in Activity 18.)
Reasons why school children may not
wash their hands regularly (Barriers)

Reasons why school children might
want to wash their hands (Motivations)

Hands don’t ‘look’ dirty
No water points
No knowledge
Nobody else doing it
No soap
No water
No role models at school

Soap smells nice
Health
Everybody else is doing it
Peer pressure
Status
Dirty is disgusting
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kk Activity 6: Behaviour do’s and don’ts
Timing of activity:

40 minutes

Materials:

Picture cards (see examples for photocopying or re-drawing on
next page), scissors.

Activity summary:

Students use picture cards to identify ‘good’ and ‘bad’
behaviours.

Age group:

Lower secondary

Outcomes:

Students are able to differentiate between ‘good’ and ‘bad’
behaviours and to gain an appreciation of the benefits of
adopting ‘good’ behaviours.

Activity plan:
1. Look at the pictures on the opposite page. Each picture shows a common
sanitation behaviour (e.g. open defecation, using a pit toilet, covering faeces
with dirt). You may decide to photocopy this page and give each group a set
of pictures which they can cut up. Or each group can draw each practice as
an additional activity. Some of the practices may need to be explained to the
students to ensure that they are clear.
2. Divide students into four groups. Ask
each group to sort the behaviours into
three piles:
• Good: pictures showing activities
that are good for health.
• Bad: pictures showing activities
that are bad for health.
• In-between: pictures that show
activities that are neither good
nor bad, or which you are not sure
about.
3. After sorting has occurred, groups are
given the opportunity to discuss their
choices.
4. Ask the groups to discuss common
community sanitation behaviours and
whether any of these behaviours are
similar to any of the ‘good’ or ‘bad’
practices they identified.
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Key to illustrations on page 29
No.

Description

1

Handwashing with soap at tap

2

Person defecating into stream

3

Person eating food covered in
flies

4

Burying rubbish

5

Dirty toilet

6

Keeping toilets and surrounds
clean and attractive

7

Person burying faeces

8

Discussing sanitation issues in
community

9

Animal enclosures in village
ensure that animal waste does
not spread to living areas that
could affect humans

10

Composting toilet/VIP toilet

11

Handwashing with soap and
running water

12

Animals roaming free in village

13

Covering food

14

Using a toilet

15

Throwing rubbish on the ground

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

kk Activity 7: Handwashing habits
Timing of activity:

10–15 minutes

Materials:

None

Activity summary:

A fun and engaging way to encourage participants to reflect on
their daily hygiene practices and assess their habits in an honest
and non-confrontational manner.

Age group:

All

Outcomes:

Students will be able to identify their habits. Also helps to develop
interpersonal skills. This is a good lead into reflecting on and
discussing good handwashing habits.

Activity plan:
1. The participants all stand in a line on one side of a field.
2. Tell the participants that you will read out a set of questions and that they
can only move a number of steps depending on their answer. At times,
participants may not move at all.
3. The questions are all based on sanitation and hygiene habits. Possible
questions are listed below. These are just some of the questions that could be
asked, others could be added depending on the surroundings and different
scenarios.
• ‘Before I had my breakfast this morning I washed my hands with…’
Soap and water (two steps); only water (one step); I didn’t wash my hands
(no steps)
• ‘After I finish playing in the playground during lunch break before I rush to the
taps to drink water I first wash hands with…’
Soap and water (two steps); only water (one step); I don’t wash my hands
(no steps)
• ‘After I use the toilet, the I always wash my hands with…’
Soap and water (two steps); only water (one step); I don’t wash my hands
(no steps)
• ‘After playing/working with the dogs and animals at home I always wash my
hands.’
Soap and water (two steps); only water (one step); I don’t wash my hands
(no steps).

This activity is based on educational exercises developed by Live & Learn Environmental Education, Fiji
and UNICEF Pacific
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Topic 2.2: Handwashing high-five!
Handwashing with soap is a simple, yet highly effective way to ward
off infectious germs. Here are five very simple steps to take to keep
your hands clean of germs.

START

1.

Wet hands

2.
Soap

5.

Handwashing
steps

DRY on a
clean cloth

3.
4.

Rinse hands clean

Scrub backs of
hands, wrists,
between fingers,
under fingernails
(15 seconds)

It is very important to wash hands with soap after
using the toilet and before eating food.
Other times you should wash your hands include: before preparing food, after
touching animals, after sneezing/coughing, after outdoor work, after picking up
rubbish, before feeding children.
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kk Activity 8: Handwashing
demonstration and song
Timing of activity:

20 – 30 minutes

Materials:

Clean water
Soap

Activity summary:

This is a basic demonstration of handwashing. Use this at any
stage to reinforce the Handwashing high-five!

Age group:

Primary

Outcomes:

Students are taught effective handwashing technique.

Activity plan:
1. Write the song below on the board.
2. Demonstrate how to properly wash your hands using the Handwashing
High-Five steps (Topic 2.2).
3. Whilst washing their hands, encourage the students to sing the lyrics below.
(These lyrics can be tailored to suit the students in your school.)

The Handwashing Song
(to the tune of Row, Row, Row your Boat or to a tune you know)

Wet, wet, wet your hands, wet with water clean
Wash them, wash them, wash your hands, to keep them always clean.
Put, put, put some soap, rub it in your palm
Use the soap, use the soap, to make your hands all clean.
Rub, rub, rub your hands with soap and water too
Scrub them, scrub them, scrub between, your fingers all the ten.
Rinse, rinse, rinse your hands, well with water again
Clean them, clean them, clean them well, germs go down the drain.
Dry, dry, dry your hands, dry them really well
On a fresh and clean cloth, now you’re really swell!
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kk Activity 9: Handwashing hip-hop!
Timing of activity:

20–30 minutes

Materials:

None

Activity summary:

Students create a rap about handwashing and perform to the
rest of the class. The winning rap is then taught to the other
students and classes.

Age group:

Upper primary/lower secondary

Outcomes:

Students use music and dance to establish age-appropriate,
fun and creative handwashing songs.

Activity plan:
1. Divide the group into pairs or small groups.
2. Instruct the students to come up with a handwashing hip-hop song using the
Handwashing high-five! (see page 31) that they will perform to the rest of
the class and perhaps other classes in their school. (You may need to provide
a few rhymes for younger students to incorporate into their raps.)
3. Encourage the students to be as creative as possible.
4. Reward the students who are ‘Handwashing hot shots’ with stickers, to
promote and encourage good behaviour.
5. You can teach the younger children to wash their hands for as long as it takes
them to sing the handwashing rap.

How to encourage students to wash their hands
• Lead by example
• Place hand-washing reminders at eye level, such as the posters
(part of the ‘Hands up for hygiene’ resource
kit) by the bathroom sink/water points to
remind students to wash their hands.
• Make sure the sink is at the right height for
the students to use, or that it has a stool
underneath so that younger children can
reach it.

Reward stickers for students
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Topic 2.3: Simple and low-cost handwashing
options
Not all schools have access to running water. Here are some simple, low-cost ways
that you can establish a handwashing point in your school. These activities can be
undertaken with your students as part of your teaching about WASH.
1.

Dipper with a hole and soap

2.

A pitcher and basin (one person pours the water for the other person to
wash their hands).

3.

A ‘Tippy-Tap’: a small bottle hung on a rope that pours water when tipped.

4.

Soap on a rope

5.

Plastic bottle as a handwashing facility

Dipper with a hole and soap

Pitcher and basin

Soap on a rope
A plastic or fabric net
around the soap not
only holds it, but also is
abrasive which helps
scrub the hands more
effectively.

Tippy-Tap

Plastic bottle as a
handwashing facility

Two holes at the top
of the bottle

Tight-fitting lid
Support of wood
or bricks
1. Horizontal position

2. Vertical position
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kk Activity 10: Build a Tippy-Tap
Timing of activity:

10-15 minutes to construct Tippy-Tap

Materials:

Plastic container (approximately 5 litres) with a handle that has
not previously contained any toxic chemicals such as bleach. Will
also need candle, pliers, a nail, plastic net, string, bar of soap and
plastic or metal cover (such as a tin can).

Activity summary:

Students and teachers construct a simple, low-cost water dispenser
to encourage handwashing at critical times.

Age group:

Teachers in primary schools and secondary students

Outcomes:

Students will examine the technology and benefits of the Tippy-Tap

This activity can be facilitated in the form of a drama, with the students acting out
each part of the Tippy-Tap.

Activity plan:
Select a plastic container of approximately 5 litres with a handle.
Ensure the bottle has not previously contained any toxic chemicals
such as bleach.

Warm the base of the handle with a candle/flame until the plastic is
soft.

When the base of the handle is soft, pinch it closed with a pair of
pliers and then let it cool. Make sure that no water can flow through
the pinch-closed base.

With a hot nail make a 2 mm hole just above the pinch-closed base
of the handle.

With a plastic net, suspend the bottle from a support. Tie the string
straight to the net.*

Make a hole in the centre of a bar of soap. Use the string to suspend
the soap and a plastic or metal cover (such as a tin can) to protect
it from sun and rain.

* If a net is not available, two holes can be made in the back of the bottle, and the
Tippy-Tap can be suspended by connecting a string through those holes to the
support.
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To install and use a Tippy-Tap
• Hang the Tippy-Tap near a latrine/toilet, kitchen, or school.
• Tie some string to the handle and use it to tip the container. Allow water to
flow out of the hole onto your hands.
• Use soap every time you wash your hands!

Recommendations for Tippy-Tap maintenance
• If there is a water tap present, a hose can be used to fill the Tippy-Tap
• Clean the outside of the Tippy-Tap
Source: Centers for Disease Control and Prevention
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kk Activity 11: Handwashing safety
zone
Timing of activity:

10–15 minutes

Materials:

Cardboard cutouts with a handwashing tip written on each, for
participants to stand on.

Activity summary:

A fun and active way to highlight the importance of schools,
homes and communities working together to reduce the spread
of dangerous germs; highlight the importance of undertaking all
the key handwashing steps.

Age group:

Upper primary/lower secondary

Outcomes:

Students will be able to: work in teams to promote the importance of handwashing in their homes and communities;
understand the handwashing steps.

Activity plan:
1. Present participants with a scenario that dangerous pathogens are
threatening the lives of people in their village.
2. Ask participants to line up at one end of the field. Mark off a ‘Safety Zone’
at the other end of the field. Participants are given ‘Safety Pads’ which each
contain a handwashing tip.
3. This will encourage the participants to think strategically about how to use
the limited number of pads to get everyone across safely. There should be
four less pads given than there are participants in the group.
4. Advise the participants that their aim is to reach the ‘Safety Zone’ and that
the only way they can reach the Zone is by using the pads they were given to
step on.
5. Each time a participant stands on a pad, they are to demonstrate the
handwashing step represented by the pad. If the participants are not
demonstrating the step whilst on the pad or if the pad is unattended,
it is removed from the game.

Questions to generate discussion:
1. How were all members of the village (participants) able to reach the
Safety Zone?
2. How did the removal of the pads impact the team?
3. What does the Safety Zone represent in reality?
4. What simple actions can we take to reduce the chances of diarrhoeal disease?
5. What key messages can we learn from the game?
This activity is based on educational exercises developed by Live & Learn Environmental Education
and UNICEF Pacific
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Module

3
TOILETS – Poo in one place
Background information
Sanitation refers to the management of human waste. Infectious pathogens
that cause conditions like diarrhoeal disease can be spread through contact with
human waste. The safe and effective disposal of human waste, through sanitation
facilities such as latrines and toilets, can reduce the number of incidents of disease
in your school, home and community.

Topic 3.1: Sanitation in schools
One of the most important hygiene considerations in schools is the safe disposal of
human waste. Schools with clean toilets can increase attendance and productivity
at school. They also send a strong message to the community about the need to
improve the access to and use of toilets.
Whilst a fundamental human right, many people in the Pacific still do not have
adequate access to basic sanitation. Access to basic sanitation is vital for human
health. A safe, clean and private space to go to the toilet is essential for human
dignity.
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Children love to share many things
Children at school often share many things – stationery, books, balls and other
playing equipment, their time, secrets and dreams. They can also share and spread
germs which can lead to diseases. Here’s how easily germs and diseases can spread:

One gram of excreta may contain:
• 10,000,000 viruses
• 1,000,000 bacteria
• 1,000 parasite cysts
• 100 parasite eggs
Source: UNICEF 2008
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kk Activity 12: Circle of strength!
Timing of activity:

5–10 minutes

Materials:

None

Activity summary:

A fun and active ice-breaker to highlight the importance of
blocking germs through the use of toilets and handwashing.

Age group:

All

Outcomes:

Students gain an understanding of the power of poo and the
importance of barriers (such as proper latrines/toilets, and
handwashing) to reduce contact.

Activity plan:
1. Divide the class into three equal groups.
2. This activity can take place outside
or inside – either way, make sure that
you have enough space. Place the
first group in the middle of the room.
They represent the kids in the village/
community.

Rules of the game
Ensure there is a large
enough group to
facilitate this activity.
Encourage the ‘Poo’
group to try and get into
the circle in a fun, not
rough, way.

3. Place the second group of children
(representing clean hands/toilets) in a
Encourage the students
ring around this group, facing out and
to be as loud and active
holding hands. This group represents the
as possible.
strength of the community with clean
hands and access to toilets. Tell this
group that their job is to protect the children inside the circle.
4. Place the third group of children in a ring around the outside of both the
groups. Tell this group that they represent the poo. Their job is to try and get
past the middle ring (the ring of clean hands/toilets) to the children in the
centre.
5. Give each group a sound to make. For example, the Clean Hands group can
say, ‘Clean, clean, clean!’. The group that is acting as the poo, can say, ‘Dirty,
dirty, dirty!’.

Follow-up:
6. After discussing the activity, discuss how important it was for the middle
group (the clean hands/toilets) to stay strong to protect the children from
the poo.
7. Discuss the importance of clean hands/toilets as a barrier to stopping
disease that can be spread by poo from reaching the children.
8. Generate a discussion amongst the group about the key ways to keep hands
clean (handwashing with soap at critical times).
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Topic 3.2: Types of toilets
There are many different types of sanitation facilities. The type of latrine or
toilet available in a school, home or community is largely dependent on funds,
community attitudes and knowledge about what’s available. It also depends on
the needs of the boys and girls attending the school. In some Pacific countries,
flush toilets with water are preferred, however, the lack of fresh water available
has often meant that building these types of toilets is not sustainable.
Do you know of any toilet blocks that have been built in your school, community
or village that are misused, or not used due to the lack of water supplies or other
reasons?
There are many examples of low-cost, easy to construct latrines and toilets
available for construction in your school, home or community to fit your budget.
Here are a few examples of some latrines/toilets that have been built throughout
the Pacific.

The Ventilated Improved Pit (VIP) toilet is an easy option for schools to provide
sanitation facilities (Live & Learn 2011).
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Type of toilet and description

Advantages

Disadvantages

Pit toilet

• Cheap
• Easy to build

• Odour
• Attracts flies
• Must be moved
or emptied regularly

• Cheap
• Easy to maintain

• Dependent on
wind
• Needs to be dark
to minimise flies

• No water required
• No smell if properly
maintained
• Groundwater and
soil pollution
prevented
• Can be located
anywhere as
chambers sit
above ground.
• Produces a
valuable fertiliser

• Users need a
certain level of
understanding
about organic
matter to ensure
balance to generate fertiliser
• Expensive

• Low-cost
• Stops flies and
odours
• Contents of pit not
visible
• Can be upgraded
to sewer

• Requires a water
source
• Potential groundwater pollution if
seasonal water
tables close to
surface

This is the simplest latrine to build.
Using this facility generally means
squatting over a slab (usually of
concrete), placed over a hole in
the ground to stop humans and
insects coming into contact
with human waste. There is
usually a shelter for privacy.
The hole may be lined to prevent
it from collapsing.

Ventilated Improved Pit (VIP) toilet
This design uses a vent pipe
higher than the shelter to reduce
any smell and flies.

Compost toilet
The toilet seat sits above a dry chamber. After each use, a
handful of organic material is added,
producing fertiliser
after six months.

Pour flush toilet
Uses a pan with a water-seal
connected to a pit by a pipe.
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Topic 3.3: Toilet considerations
Students are more likely to access and use the provided latrines/toilets if they are
clean, safe and suitable for their use. Some considerations for the school latrines/
toilets may include:
• Access. Consider the access to the toilets, both inside and outside and
whether the students can sit on the latrine/toilet easily and comfortably.
Also consider any special needs that exist in the school, i.e. students with
disabilities, illness etc.
• Privacy. Ensure that the latrines/toilets are private so the students feel
comfortable using them.
• Different toilets for boys and girls. It is critically important to ensure
that boys and girls have separate, secure and clearly marked toilet blocks. It is
recommended that there should be one toilet for every 25 girls and one toilet
for every 35 boys.
• Safety and security. Ensure the toilets are in a safe and secure location,
close to the school. This is particularly important for girls and women.
• Cleanliness. Students are more likely to use a latrine/toilet if it is a pleasant
experience. This can be coordinated through the school teachers and
students to ensure that the toilets are kept at a reasonable standard. This will

Girls need a safe and private place to go to the toilet.
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encourage continued and regular use. Your school might choose to establish a
cleaning system with a roster of ‘Champions’ to monitor the cleanliness of the
toilets. This could be part of a school-wide program – see page 60.
• Handwashing points with soap. It is critical to also ensure that there is a
handwashing point with soap close to the toilet. Simple handwashing options
are on page 36.
• Location. It is important that sanitation systems stay separate from water
supplies. Houses and toilets should be built at least 30 metres from the
shoreline/water’s edge. The horizontal distance to drinking water bores or
wells should be at least 15 metres. It is also critical to keep animals away from
your community’s water source.

Water source
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No latrines or toilets in your school?
There are simple and low-cost ways to build a latrine/toilet in your school.
However, if your school does not have functioning toilets, then encourage the
students to defecate in areas which are far away from water supplies and to bury
their waste. And don’t forget to provide water with soap for the students to wash
their hands!

Stop children from going to
the toilet in the open.

Encourage children to bury
their waste.

A ‘Tippy-Tap’ is a cheap way to
make handwashing facilities.
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kk Activity 13 : WASH map
Timing of activity:

1 hour

Materials:

Paper (large paper like butcher’s paper is ideal)
Pens or pencils
Outline map of the school site or paper for students to create their
own

Activity summary:

Encourage students to think and talk about water, hygiene and
sanitation issues in their own school environment. Enable students to
explore their school compound.

Age group:

Upper primary/secondary

Outcomes:

Students improve skills in observation and recording information.

Activity plan:
Before the lesson
1. Draw a large outline map of the school compound. Be sure to include major
features such as buildings, play areas, paths, fences etc. You can either draw
the map on blackboard/whiteboard or on paper.
2. You may like to include a map key. Use symbols to represent the features
mentioned above as well as trees, grass, dirt, rocks etc. Do not include water/
toilet features as this is what the students will fill in as part of the exercise.
During the lesson
3. Show the students the outline map of the school. Ask students what it is and
how people use maps. Remind them that maps are views from above – like
what you would see from flying in an airplane.
4. Tell them they are going to make a map of their school compound.
5. Divide the group into teams of three – four students (or larger if necessary).
6. Instruct the students to copy down the map in their notebooks/on pieces of
paper.
7. Familiarise the students with the study area by having them identify features
on the map.
8. Explain to the students that they are going to survey the school grounds for
water, sanitation and hygiene features and mark them on the map.
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Ask the students to mark the following items on the maps:
• Location of water supplies, i.e.
taps, well, water tank, hand pumps
• Whether latrines/toilets exist and
their locations
• Areas where open defecation
occurs (if relevant)
• Location of rubbish bins
• Hand/body washing facilities
• Waste disposal areas, i.e. bins,
rubbish pits, waste water drainage

9. Allow 30 minutes for students to finish their maps. Periodically check with
each team and lend assistance as required.
10. When all the groups have finished, bring the teams together. Lay out all of the
maps. Spend some time comparing and discussing the features.
11. Back in the classroom, combine all group maps into one comprehensive class
map of the school compound showing all of the features listed above.
Next day or new session
1. As a class, discuss the school compound map to identify possible problems
(through questions) e.g. play near defecation sites etc.
2. How close are the toilets to the clean water source? What is the chance of the
water source being contaminated with faecal matter?
3. Are there any problems with the school compound that would increase the
rate of waste affecting the health of the students?
4. Ask the students to create a new improved map of their school showing
changes that would solve these problems.
Follow-up activity
Students identify key issues of concern in their school and list the various actions
that need to be taken to address these issues. You can use the template below to
support this activity. This activity can support the development of a school plan on
page 60.

WASH Action Plan
Feature

Issue

Solution
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Module

4
Water and hygiene
Background information
Water is linked to our health, general well-being and livelihood. Good hygiene is
dependent on safe water. Without water, there is no hygiene. Access to clean and
safe water is a key determinant for handwashing and other hygiene behaviours in
schools. Access to water (and soap) encourages regular handwashing.
It is important that schools provide enough safe water for students. It is
recommended that each student needs at least 2 litres each day for drinking.
Schools also need water to ensure that their toilets and classrooms are kept clean.

Topic 4.1: The importance of conserving water
Water is essential for life. Without it, we wouldn’t survive. Water is one of the most
basic needs in life. Humans need water for a range of daily activities – drinking,
breathing, for washing and cooking, for keeping ourselves and our homes clean,
for growing food to eat or to sell for our livelihoods. Water is one of the necessities
of life – without it, we would simply not exist.
The Earth has a limited amount of water – there will never be more fresh water
than there is on Earth right now. While the Pacific region is covered in water –
98% in fact – only a tiny percentage of this water is available for drinking and
other daily uses. The Pacific’s amount of available safe water is affected by two
key factors – limited land size and proximity to coastlines (WHO & SOPAC 2008).
While Pacific islanders have a long history of protecting their natural resources,
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the region is rapidly becoming at risk of exceeding the natural capacity of the
islands to sustain their lifestyles. Rapid urbanisation, population growth and
the growth of industry are placing increased pressure on fresh water sources and
natural resources.

Topic 4.2: Water and
health
The human body is about 65%–70% water
(Guyton 1976). Our bodies need a constant
supply of clean water to function properly. Of
the water in our bodies, 67% is located within
cells; 25% located between cells, and the rest,
about 8%, is located in the blood.
By drinking contaminated water or eating
food that has been irrigated by this untreated
water, the pathogens will infect people who in
turn will contaminate the environment, via
their waste. Faecal coliform bacteria is a type
of bacteria that lives in the gut of humans
and animals. The gas that coliform bacteria
produces is called H2S (the gas that smells like
rotten eggs). You can use this test to check
if the water is contaminated with H2S (see
Activity 14).

The human body is made up of
65%–70% water.

What is ‘safe water’?
The World Health Organization (WHO) defines ‘safe water’ as
water that:
•

does not pose any significant health risk to the consumer over
a lifetime of consumption.

•

is suitable for human consumption and all domestic purposes.

•

has no objectionable flavours or smells.

•

is available in sufficient quantities for hygiene purposes.

Source: WHO 1997
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kk Activity 14: Testing your drinking
water – the Hydrogen Sulphide
(H2S) test
Timing of activity:

1 hour

Materials:

Three sample bottles
Labels/stickers (to attach to the sample bottles)
Paper strip (reagent)
Pens and paper

Activity summary:

The Hydrogen Sulphide (H2S) test is a very easy and low-cost
way to tell you if the drinking water is polluted. In order to check
for the presence of coliform bacteria in water, a water sample
is collected into a test bottle with a paper strip placed inside
it. The paper strip contains chemicals that will turn black if they
come into contact with H2S.

Age group:

Secondary

Outcomes:

Students gain an understanding that clear water doesn’t
necessarily mean ‘clean’.

Method:
Step 1: Fill in the details
(a) Write the sample number and date on a label and attach
to a sample bottle.
(b) Record your sample number, date, time, location and
description of the water sampled on the Result Record
Sheet (see Table 1 on page 52).
(c) Record any other information e.g. turbidity (how cloudy
the water is), smell, source of pollution, faulty pump etc.
Step 2: Collecting the Control
(a) A control is used to compare the colour change in the
test samples, and to ensure that the sample bottles are
not contaminated before use. A control is a sample that
you know for sure should not be contaminated. You
need to collect the control only once for each monitoring
programme.
(b) Collect a sample of uncontaminated water (e.g. distilled
water, boiled water, bottled water, water treated with
chlorine). This is to be used as the control. Insert the
paper strip (reagent) and record whether any colour
change occurs. There may be a slight change in the colour
of the sample to a pale yellow or light brown due to the
colour change of the reagent. This is normal.
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Step 3: Collecting the water samples
Water from the roof
(a) Collect water from the roof in the rainy season in a very clean container;
make sure you don’t collect rainwater from the first week of the rainy season
as this water is dirtier and is not normally collected for drinking.
(b) Fill the test bottle carefully. This is because the test bottle will fill very
quickly to the marked line and may overflow. If you overfill the bottle, do
not spill the water out and do not worry. Your test will still work.
(c) Immediately close the sample bottle.
(d) You need to store the bottle in a dark place. Do not expose the bottles to the
direct sunlight. The sun’s rays can kill bacteria.
Water from your town’s drinking water supply
(a) Use a clean bucket to collect a sample of drinking
water from a well or river. You may need to rinse the
container several times to make sure it is clean.
(b) Pour some of this water into your sample bottle,
filling up to the mark.
(c) Close the sample bottle.
(d) Place all the test samples in a dark place at room
temperature.
(e) Wash your hands with soap!
Step 4: Check your results
(a) Check your test sample at the same time each day
for three days for changes in colour.
(b) Record the date and time for each observation on
your recording sheet and your result for each day.
(c) Compare the colour change with that of the control.
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Step 5: What do your results mean?
Use the H2S colour code below to indicate the degree of contamination.
Result Card: H2S Colour Code
(-)

If there is no colour change this indicates that there is no hydrogen
sulphide producing bacteria present.

(+)

If the water has turned grey, there is a possibility that bacteria, is
present in the water. Wait for a few days and check again.

(++)

If the colour change is partially black then there is some amount of
bacterial contamination in the drinking water. You may want to set
up a regular monitoring programme and boil your drinking water!

(+++) If the paper strip and the water sample are noticeably black then
there is a very high risk of bacterial contamination in the drinking
water, therefore, it is not safe for drinking. Take action!
(+++) If there is a fast reaction—that is, the water solution and paper strip
turns black overnight—that means that there is a high probability of
bacteria present!

Table 1: Result Record Sheet
Sample no.
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Date/time

Location

Result/description

Topic 4.3: Water use and storage
The amount of water and the way we use it are determined by our families,
communities and country’s culture. However, there are a set of standard uses of
water across the Pacific as highlighted in the table below.
BASIC HUMAN NEED

REDUCE DISEASE

COOKING

GROWING FOOD

• Humans are made
up of 70% water
• Humans need
water to be able to
breathe.

• Humans need clean
and safe water to
keep their bodies
strong.
• Water is critical to
good hygiene. We
need water to keep
clean.

• Humans use water
to wash fruit and
vegetables before
cooking; use water
for boiling etc.

We need water to grow
food for ourselves, but
also for our livelihoods.

Coconuts are
a trusted and
healthy source
of water.

Where does the water come from?
Most of the water used by Pacific communities comes from three key places:
surface water (water found above ground, i.e. streams, rivers etc), groundwater
(water found in the ground and accessed through wells etc), and rainwater (water
that is captured and stored in tanks etc after rainfall).

Surface water

Groundwater

Rainwater
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Topic 4.4: Threats to water
Through their strong connection to the environment around them, Pacific islanders
have a strong understanding of the connection between the natural environment
and their livelihoods. For centuries, Pacific islanders have managed their natural
resources, including fresh water, in a sustainable manner. However, urbanisation,
population growth and the increase in industry are all placing demands on how
fresh water is used, and how the waste water is managed.
Population

Pollution

Practices

Industry

Urbanisation

Bigger population
places pressure
on limited water
supplies

Pollution from
households and
businesses

How we use the
water is affecting
supply

Mining
Logging
Agriculture

The growth of
towns and cities is
placing demands
on water supplies
and resulting
increased pollution

Water storage
Studies show that the use of containers with
narrow openings for filling and dispensing
devices such as spouts or taps/spigots
protect the collected water during storage
and household use. Containers with narrow
openings reduce the risk of the introduction
of microbial contaminants via contact with
hands, dippers, other faecally contaminated
vehicles or the intrusion of vectors.
Other factors contributing to greater risks
of contamination of stored water are higher
temperatures, increased storage times,
higher levels of airborne particulates (dust
storms) and inadequate handwashing.
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Water and climate
change
The Pacific is extremely
vulnerable to the
effects of climate
change and climate
variability. The small
supplies of fresh water
are susceptible to
changes in the climate
– be it periods of
drought, or wet periods
and rapid flooding.
The close proximity of
the groundwater lens
to the ocean means
that the fresh water
can become salty and
unsuitable for drinking.

kk Activity 15: Where’s all the water?
Timing of activity:

10–15 minutes

Materials:

Six measuring cylinders (or you can make your own by using
plastic bottles by pouring in 1 mL and marking it up to 1,000 mL).
Food colouring
Dropper

Activity summary:

A fun and active way to highlight the importance of schools,
homes and communities working together to reduce the spread
of dangerous germs; highlight the importance of undertaking all
the key handwashing steps.

Age group:

Upper primary and secondary

Outcomes:

This activity will help you understand the amount of water
available on Earth.

Activity plan:
1. Fill one 1,000 mL marked cyclinder with coloured water to the 1,000 mL
line. Think of this as all of the Earth’s supply of water. Pour 28 mL of
the total water into another cyclinder. This represents the Earth’s total
freshwater supply. The remaining 972 mL of water is salt water that is
mainly found in oceans.
2. Divide the 28 mL of fresh water into smaller containers as follows:
•
•
•
•

23 mL for icecaps and glaciers (frozen fresh water)
4 mL for groundwater (fresh water deep underground)
2 drops for surface water (lakes, rivers, streams)
1 drop for water in the atmosphere and in the soil

Some questions to think about:
1. Which of the four fresh water cylinders represents the most fresh water on
Earth?
2. Is this a source of fresh water commonly used by humans for drinking,
watering gardens etc? Why or why not?
3. What percentage of Earth’s fresh water is groundwater?
4. Where is most of Earth’s water found?
5. Why is it not possible to use water from the ocean directly for cleansing,
washing and drinking?
Source: SPREP 2004

55

kk Activity 16: Who’s responsible?
Timing of activity:

40 minutes

Materials:

‘Opinion Cards’: three large pieces of paper with one of the
following statements written on each – Agree, Disagree,
Undecided.

Activity summary:

This activity allows students to share their opinion on water
governance issues in a fun and interactive way. This is a good
activity that can be applied across a range of topics.

Age group:

Upper primary/secondary

Outcomes:

Students understand that maintaining a clean water supply
is everybody’s responsibility. Encourage students to take
responsibility for their water.

Activity plan:
1. Place the opinion cards at eye level
in a different area of the classroom
or outside location (depending on
where this activity takes place).
2. Come up with three key
statements. Some suggested
statements are in the box to the
right.
3. Before reading out each statement,
instruct the students that there is
no ‘right’ answer.
4. Ask the students to think about the
statement and then move to the
location of the opinion card that
best matches their own point of
view in relation to the statement.
Once students have made their
selection, facilitate a group
discussion – why do they agree,
disagree or feel undecided about
the statement?

Statement 1:
‘Keeping our school
water supply clean is the
responsibility of the teachers.’

Statement 2:
‘The government is
responsible for ensuring that
each school has clean toilets
for use by the students.’

Statement 3:
‘Students should not be
expected to practice clean
hygiene if there aren’t
clean facilities such as
handwashing facilities and
toilets.’

5. Indicate that as water is a shared resource, it is also a shared responsibility
and that there are things we can all do to conserve water and keep it clean
for drinking and hygiene purposes.

Follow-up activity:
Students can highlight the ways they can conserve water in their school, homes
and communities.
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Module

5
Girls’ sanitation needs
Background information
It is critical to ensure that girls continually attend school to obtain a good education.
Research highlights that menstruation is one of the biggest contributing factors to
school absenteeism and poor academic performance among schoolgirls (Wateraid
2009).
Girls who are menstruating may not attend school due to the lack of appropriate
facilities such as: a place to wash and dry cloth pads, a place to dispose of sanitary
pads and other protection, water inside toilet cubicles for cleaning, and a lack of
general awareness and support within the school environment for girls’ sanitation.
Menstrual hygiene promotion is a neglected subject in the area of hygiene
education due to the social taboos that surround it. It can also be uncomfortable
for teachers to discuss. However, it is essential that menstrual hygiene is a critical
part of hygiene and sanitation programs within schools.

Topic 5.1: Menstruation: the facts
• Girls begin to menstruate anywhere between the ages of nine and 14.
• An average menstruation period lasts between 3 to 5 days, but anywhere from
2 to 7 days is considered normal.
• Most menstrual cycles (the time between the first day of one period and the
first day of the next) are between 28 and 30 days long.
• During her lifetime, a woman will manage menstruation of an average of
3,000 days.
• For a girl’s basic schooling period from grades 4–10, she will have to manage
about 450 days of menstruation.
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Topic 5.2: Addressing menstrual hygiene in your
school
There are three key areas to consider when addressing menstrual hygiene:
1. Education: Provide information in schools about personal and menstrual
hygiene within a broader hygiene program, to both boys and girls, and also to
male and female teachers. This material will need to be taught in a sensitive
manner. You may wish to hold a separate session just for girls, taught by female
teachers. Boys will also require a separate session taught by male teachers.
2. Provide sufficient sanitation facilities: It is important to have sufficient
clean, separate, safe and private sanitation facilities with accessible running
water and effective waste management. Girls need to change their sanitation
protection at least four times each day. For the girls that wear cloth pads, the
pads need to be washed with soap and dried directly under the sun (to kill germs).
3. Waste management: Sanitary pads or other protection alternatives need to be
disposed of in a hygienic and ecologically friendly way.
Disposable sanitary napkins or tampons require the presence of closed waste
bins or containers, which are emptied and cleaned on a regular basis and
preferably located in a place that offers privacy.

kk Activity 17: Discussing menstruation
in schools
Activities for girls
Hold a separate session (preferably with a female teacher) to discuss the following:
•
•
•
•

Menstruation: the facts
The importance of menstruation hygiene
What are the barriers to girls practising menstruation hygiene in schools?
What are the key changes that need to take place in the school to support girls’
sanitation practices around menstruation?

Develop a school plan based on the three areas identified in Topic 5.2.

Activities for boys
It is important that boys also learn about menstruation hygiene to increase their
understanding of this topic. In a separate class, with a male teacher, the boys could
participate in a discussion of the myths around menstruation. This could involve
the boys writing down all they know or believe about menstruation and then being
provided with the facts. It might be a consideration to hold a separate session for
the male teachers in the school to build their awareness and understanding, and
support of, girls’ sanitation needs.
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Module

6
Developing a ‘Strong schools’ program
Topic 6.1: Become a ‘Strong school’
Is your school a ‘Strong school’? The health of your students will determine the
health of their education – and future. A ‘Strong school’ is built on three key
components:
1. Students have access to safe drinking water
2. Separate toilets for girls and boys
3. Handwashing facilities with soap.
The key focus of this program is changing behaviour – your school is an important
learning ground to help the students develop good hygiene practices that they
will carry through life. A key place to start is to recognise the existing barriers to
adopting a hygiene behaviour (i.e. why students don’t undertake a certain desired
behaviour such as washing their hands with soap) and putting in place actions
that will encourage them to undertake this behaviour (i.e. making a Tippy-Tap and
putting a Soap on a Rope next to it).
Use the table in Activity 18 to list the existing behaviours in your school, and the
actions that can be taken to help the students develop good hygiene habits. Refer
to the table on page 14 to help you.
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Using toilets

Refer to the table on page 14

Sustained

Motivation

Ability

Opportunities

Focus

component

FOAMS
Handwashing
with soap after
toilet

Handwashing
with soap
before food

Using safe water

Actions

kk Activity 18: Developing a ‘Strong
school’ program in your school
Use this table to develop a program in your school that will encourage children
to partake in key hygiene behaviours

Topic 6.2: Raising support within the
community
Putting resources (financial and otherwise) behind changing your school’s health
and hygiene habits is a good investment. Encourage parents and the community
to support the development and implementation of a ‘Strong schools’ program
in your school to maximise the outcome of the children’s education. Promote the
benefits of good hygiene habits within the school environment, in the home and
in the wider community. Building latrines and handwashing facilities does not
have to be costly – there are low-cost, simple alternatives to reduce unhygienic
practices. Once these facilities are in place, it is much easier to encourage hygiene
behaviours such as handwashing with soap, and defecating in latrines/toilets.
Investment in these ‘life skills’ now will not only support the development of
hygienic habits at school, but will have multiple flow-on effects throughout the
students’ homes and communities.
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kk Activity 19: Spread the word – not
the germs
Develop an awareness campaign
Timing of activity:

40 minutes

Materials:

Poster paper, markers, pens

Activity summary:

This activity allows students to use visual aids to promote good
hygiene behaviour.

Age group:

Upper primary

Outcomes:

Students use a creative and fun way to demonstrate their
knowledge of WASH issues in their school.

Activity plan:
1. Divide the class into groups to create an information poster on one of the
following topics:
• Good hygiene habits
• The importance of handwashing with soap
• When to wash your hands
2. Once the theme is decided, encourage the students to be as creative as possible.
They can draw pictures as well as write text on their posters.
3. Give the students the opportunity to explain their posters to their classmates
or school.
4. Display the posters in the classroom or throughout the school and use the
pictures as visual aids to remind students of good hygiene behaviour.
5. Organise other classes to visit your classroom to view the posters. Use this
opportunity to give a small talk about good hygiene behaviour in the school.

Follow-up activities:
1. Invite the local media to feature
your students’ posters in the
local newspaper.
2. Distribute the posters and
stickers (provided in the
resource pack) and ask students
to place these around their
school or community (e.g.
community market or church
toilets etc.).
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kk Activity 20: Dramatic connections
Timing of activity:

40–60 minutes

Materials:

Costumes and scripts

Activity summary:

Participatory game which encourages creative thinking and
teamwork.

Age group:

Upper primary

Outcomes:

Students understand the links between waste and the social/
environmental impacts.

Before the activity:
Copy the lists below and make enough copies to distribute to groups of six within
the class.
List 1

List 2

List 3

A baby

A student not using the
toilet (open defecation)

A student using the school
toilet

A well

A sick man

A student using soap to
wash her hands after using
the toilet

A student drinking

An animal

A student closing the toilet
door after using it

Several dirty nappies

A woman cooking for her
family

A girl helping to prepare
vegetables for her family

A student with diarrhoea

An empty pocket/wallet

A family eating together

A student failing her exams

A sick baby

A happy family

Activity plan:
1. Divide the students into groups of six.
2. Provide each group with one of the three lists. Ask each group to devise a short
drama performance that must include each of the six objects or people on their
list. Explain that the list can be arranged to tell a story that shows relationships
between the actions and people’s lives. There is no right or wrong order to
use the objects or people in the drama. Alternatively, you may encourage each
group to come up with their own sentences and develop the story from there.
3. Allow 35 minutes for the group to prepare a drama performance, and five
minutes for each performance.
4. Discussion: After each performance ask the audience:
• What was the message in the performance?
• Do you agree with the links that were made between people and the
actions?
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5. Ask the performers,
• Did you get your message across?
• What were the relationships that you were trying to show?
• Is this a realistic scenario in your community?

Follow-up activity:
Students can write their own lists about water, sanitation and hygiene to turn into
plays and perform for the school or the wider community.
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Glossary
Bacteria: very small living organisms,
some of which cause illness or disease.
Coliform bacteria: very small living
organisms found in the environment
and in the faeces of humans and other
animals. They do not usually cause
serious illness; however, their presence
often indicates that other, more
dangerous, bacteria are present.
Composting: the process of
converting/breaking down plant and
animal waste into useful soil additives.
Contamination/contaminant:
food, water, soil or air etc that is
contaminated has come into contact
with a substance that may be harmful
or potentially poisonous.
Defecation/defecate: to pass faeces
from the body.
Dehydration: losing more fluid from
the body than is replaced by drinking.
Diarrhoea: frequent and watery
bowel movements; can be a symptom
of things such as infection, food
poisoning, illness.
Excreta: the solid or liquid waste
material that people and animals
produce and get rid of from their
bodies.
Faecal/faeces: solid waste products
from the body.
Faecal coliform bacteria: bacteria
found in the intestinal tracts of
humans and animals. Their presence
in water is an indicator of pollution.

Faecal-oral: transmission from faeces
to the human digestive system via the
mouth.
Gender: the roles and responsibilities
of men and women and how they
are expected to behave. Gender roles
are changeable between and within
cultures.
Germ: a very small living thing that
can make you ill.
Groundwater: water that is found
below the ground.
Groundwater lens: a layer of fresh
water derived from rainfall, overlying
saline (salty) groundwater.
Hygiene: clean and healthy practices
that maintain good health.
Health: the general condition of your
body and how healthy you are.
Infection: a disease that affects a
particular part of your body and is
caused by bacteria or a virus.
Latrine: a small building or structure,
usually separate from a house, where
people go to get rid of faeces and
urine.
Malaria: a serious disease, resulting
from the bite of an infected mosquito,
which causes repeated high fever and
headaches and may cause death.
Map key: a diagram which explains
the different symbols on a map.
Menstruation: the regular monthly
loss of blood and womb lining from a
woman of child-bearing age.
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Menstrual pad: an absorbent
item worn by a woman while she is
menstruating (see menstruation).
Microbes: a general term to
describe the many different kinds
of microorganisms which can cause
diarrhoea and disease.

Participatory: a way of organising or
doing something, or making decisions
etc that involves everyone who will be
affected.
Pathogen: a disease-causing
organism such as bacteria, virus or
fungi.

Nutrients: chemicals or foods that
provide what is needed for plants or
animals to live and grow.

Sanitation: safe methods to dispose
of human faeces, urine and other
household waste.

Open defecation: defecating in the
open and leaving faeces exposed.

Reagent: a strip of paper with a
chemical on it used to detect bacteria.

Oral: relating to or involving the
mouth.

Transmission: the process of sending
or passing something from one
person, place, or thing to another.

Organic: living, or produced by or
from living things.
Organism: an animal, plant, human,
or any other life form.
Parasite: a plant or animal that lives,
grows and feeds on or within another
living organism.
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Waste water: water that has been
used in homes, industries, and
businesses that is not suitable for
reuse as a drinking source unless
it is treated.
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I.

Introduction

1.
This report contains a financial performance and management assessment of
KAJUR, based on data obtained by observation and questionnaire in November 2013
and subsequent analyses completed as the Project Preparatory Technical Assistance
(PPTA) was carried out throughout 2014. The Project has been developed and costed,
and implementation arrangements have been specified. The current Financial
Management Assessment (FMA) is informed by (i) an interview process with KAJUR
senior officers (primarily the General Manager [GM], Division heads, and especially
KAJUR’s Finance Division staff) using the ADB’s standard questionnaire for financial
management assessments, and (ii) a financial model developed in order to explore key
financial issues, especially in relation to the specific performance of KAJUR’s three cost
centres (power production, water supply, and sewer services). It should be read in
conjunction with Financial Management Strategy and Plan prepared by the TA1, which
proposes a plan for tariff, institutional, maintenance, and HR reforms within KAJUR
designed to improve financial performance and reduce risks to the utility in the years
ahead.
2.
The completed financial management assessment questionnaire is attached
together with requisite supporting documents including:
KAJUR’s Corporate Charter (September 1990);
KAJUR ByLaws;
KAJUR Articles of Incorporation;
Grant and Cooperative Agreement, KAJUR – USDOI, to replenish the Kwajalein
Development Fund to support KAJUR fuel purchases, FY 2013;
KAJUR Corporate Organisation Charts;
KAJUR Statement of Revenues & Expenditures (budgets) for FY 2012 and FY
2013;
KAJUR Chart of Accounts;
KAJUR Final Trial Balance, 30 September 2012;
Independent Auditor’s Report on Internal Control and on Compliance, Year
Ended 30 September 2011;
Financial Statements and Independent Auditor’s Report, Years Ended 30
September 2011 and 2012 (external auditor’s report);
Letter from USDOI dated 30 September 2013 re: Questioned Costs of Fiscal
Years 2004, 2005, and 2006;
Job Descriptions and CVs of Finance Division staff;
Personnel Policies & Procedures Manual, September 2010, covering the
combined utilities of MEC, KAJUR, and MWSC;
MEC’s (and KAJUR’s) Financial Accounting Policies and Procedures Manual,
November 2011.
1

Financial Management Strategy and Plan: Achieving Full Cost Recovery (updated March 2015)
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3.
Section III below contains a brief summary of the key findings of the financial
management assessment interviews, as documented in the attached questionnaire. In
Section IV, key issues are summarised relating to KAJUR’s financial performance, as
highlighted in the financial model developed for this purpose.

II.

Public Financial Management (PFM): Capacity Constraints

4.
As highlighted in the Financial Management Strategy and Plan (reference
footnote 1), KAJUR faces a severe shortage of skills, particularly in senior management
and technical areas. In a regional PFM study conducted by the World Bank in 20122, it is
noted that capacity shortages in PFM are endemic to the Pacific Islands Countries
(PICs), due to their small population sizes and generally low national income levels. The
study notes that external PFM assistance and the appointment of skilled local labour in
the PICs has traditionally been to central national agencies such as the Ministry of
Finance. The study suggests, however, that available local expertise, though scarce,
should be concentrated in areas and in institutions where they will do the most good,
and these include line agencies of Government and SOEs, with perhaps less emphasis
being placed on the central agencies. As discussed further below and in the Financial
Management Strategy and Plan, this constraint is of particular importance to KAJUR,
which is not competitive with other RMI employment sectors, line agencies, and utilities
in terms of attracting skilled labour. Capacity constraints within KAJUR are severe in the
area of financial management (and a host of other areas), but these could be
ameliorated to a significant extent by improving the wage-competitive and professional
opportunity profile of KAJUR nationally. The Financial Management Strategy and Plan
contains detailed recruitment and training recommendations designed to help achieve
this, in particular by building capacity within Management to enable competent budget
preparation, performance monitoring, and full financial reporting to be undertaken by
KAJUR management without external assistance. These recommendations are planned
to be implemented by the institutional strengthening and capacity building components
of the consultant services included in the project.

III.

Key Findings: Preliminary Financial Management Assessment

5.
Key findings are highlighted below, and addressed in detail in the attached
completed questionnaire.

Implementing Agency
6.
KAJUR is a government-owned for-profit Corporation, established in 1990 at the
end of a power and water sector management contract with the Guam-based
International Bridge Construction Co. In 2006, it was combined with a national utility
comprising KAJUR, MEC, and the MWSC, the latter two operating in Majuro. KAJUR is
under the RMI Ministry of Public Works and reports to the Minister, who also chairs the
Combined Utilities Board (CUB).

2

Capacity Constraints and Public Financial Management in Small Pacific Island Countries, World Bank Policy Research
Working Paper 6297, December 2012. The study included the Marshall Islands.
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7.
Reporting at the national level on KAJUR’s operational results and budgetary
requirements occurs at an annual budget briefing in the Nitijela, in concert with the other
two members of the Combined Utilities. The utility is under the direction of the CUB,
which meets once a month in Majuro3. Logistical difficulties prevent adequate KAJUR
representation at the Board level; a Board member reports that CUB deliberations are
commonly dominated by discussions of the Majuro utilities with KAJUR’s issues
relatively neglected. KAJUR management does not attend every meeting. As discussed
in the Financial Management Strategy and Plan, a KAJUR Board-level subcommittee
should be formed which would meet at least once a month in Ebeye, which the GM and
other key officers as needed would always attend. The sub-Committee would have
Board-level decision authority.
8.
Official reporting by KAJUR on its financial performance or operating results is
not adequate for planning purposes, either internally or externally. No Annual Report is
available; documentation so far available on KAJUR’s financial performance is limited to
the financial statements prepared by the external Auditor and KAJUR’s annual budgets.
Budgetary performance is routinely monitored only once a year, in a highly reactive
process that captures overspending only after the fact. The effect of these constraints is
compounded by short institutional memory: senior management comprises relatively
recent hires, while internal record-keeping is poor. There is no central filing system to
keep records of capital projects, or historical financial data. In January 2013, KAJUR’s
main computers for financial accounting and record-keeping crashed and both the
computers and the accounting software (MAS90) they were running had to be replaced.
All financial data were lost. The current accounting software (MIP) was procured and
installed in May 2013; payroll and other functions between January and May were
conducted manually. Teething problems with the new software (and reconciling the
manually-done accounts) remain, but are expected to be ironed out by the middle of
2014.
9.
Boosting KAJUR’s capacity to prepare and manage its budgets on a multi-year
basis, provide full financial disclosure to its management, Board, and the outside world
with its own staff resources, conduct adequate asset management and plan future
investments will require considerable human resource (HR) development, in terms of
recruitment, training, and compensation reforms, as outlined in the Financial
Management Strategy and Plan. Further, preparation of an Annual Report, independent
of the external Audit Report and covering financial performance in standard format and
highlighting key operational data4, and prepared within 3 months of the close of every
financial year is recommended. Quarterly reports, briefer but in a similar format, should
also be prepared as they would greatly facilitate monitoring of current activities and the
end-of-year preparation of the Annual Report. Installing an automatic computer backup
system with support from NTA and establishing a comprehensive and well-organised
central corporate filing system are highly recommended short term improvements.

3

The current membership of the CUB is indicated in the attached financial management assessment questionnaire,
response 1.4.
4
e.g., volumes of electricity and fresh and salt water produced, fuel consumed, customers served, major capital
developments, tariff changes (if any), customer awareness initiatives initiated and on-going, technical challenges faced,
etc.
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Funds Flow Management
10.
As mentioned, there is little of a paper trail documenting KAJUR’s experience
with past projects (of which there have been many) or past funds-handling issues. The
current Finance Division staff do not have direct project implementation experience,
including any experience with ADB.
11.
The chief external source of financial support to KAJUR has been payments from
the US-RMI Compact Agreement5, which has supported both capital improvements and
ongoing operating costs. Though Compact authorities appear to be generally satisfied
with the way the funds have been used, previous-year external Audit reports have
identified Questioned Costs (QCs) in FYs 2004, 2005, and 2006 averaging about
$458,000 in each year (totalling $1.4 million) apparently due to poor record keeping at
KAJUR. However, the US DOI Office of Insular Affairs conducted an investigation of the
QCs in 2013 and concluded that they are fully resolved.
12.
KAJUR’s internal auditing function is filled by a member of MEC’s Finance
department, who has visited KAJUR quarterly since 2007. The internal auditor identifies
and resolves ongoing financial procedural issues during each visit, but does not prepare
internal audit reports as such. However, since her visits began, the external audits that
have been performed since 2007 have been unqualified (‘clean’).
13.
As discussed in the Financial Management Strategy and Plan, permanent
recruitment of additional staff with formal qualifications in the KAJUR Finance Division
will be required to handle the greater cash flows that will follow implementation.
Throughout KAJUR’s organisation there are very few staff with any tertiary qualifications,
recruitment is generally at the high school graduate level, and training is primarily done
on the job. Finding recruits with formal qualifications is difficult, an RMI-wide problem,
but is particularly difficult for KAJUR in Ebeye, because KAJUR does not compete well
with other agencies of Government, SOEs, or utilities in terms of staff compensation and
career advancement opportunities. Recommendations to address these constraints are
provided in the Financial Management Strategy and Plan.
14.
Finance Division on the job training is augmented by mentoring provided by the
US software company that provided the recently-installed (May 2013) MIP accounting
package (MEC uses the same accounting package). Training in use of MIP was
provided to Finance Division staff in three, 1-week courses. Also, the Association of
Pacific Island Public Auditors (APIPA) sponsored by the USDA Graduate School
provides 1-week courses annually in different Pacific locations to Finance Division staff
in accounting and auditing procedures. In addition to providing KAJUR’s internal auditing
function, the MEC in Majuro also provide accounting system troubleshooting and staff
mentoring to KAJUR.
15.
The US Job Corps program, active in RMI, maintains a data base of prospective
Marshallese high school graduates, which KAJUR and other organisations recruit from.
Technical training is available in the form of twinning arrangements with other Pacific
utilities under the auspices of the Pacific Power Association and the Pacific Water and
5

The KDF (Kwajalein Development Fund) is the chief subsidy account that pays for fuel. It is paid from the US-RMI
Compact fund, via the RMI Min of Finance. The longevity of the KDF may or may not coincide with the life of the Compact
Agreement, as support to Ebeye is also linked to the military lease for the Kwajalein airbase (reportedly extended to
~2060).
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Wastewater Association. KAJUR allocated approximately $76,000 to enable KAJUR
personnel to travel and participate in these arrangements in FY 2013.

Safeguarding Assets and Related Accounting Issues
16.
Safeguards of assets are inadequate, as inventory inspections are carried out
only once per year. Under such a system, waste and abuse may be detectable, but are
unlikely to be traceable. While there is no current evidence of fraud in relation to
KAJUR’s assets (including fuel inventories 6 ), inventory monitoring procedures are
inadequate to protect KAJUR from abuse occurring in the future. A physical inventory
count is supposed to be carried out once a month, but in practice this is done usually
only at year end, carried out by Technical Operations Division inventory personnel and
verified by the Chief Accountant and her deputy.
17.
A detailed Asset Register exists, but there is no automatic link between
inventories or other accounts and the Asset Register, which must be updated manually.
The MIP software has this capability, but Finance Division staff are not familiar with how
to use it. One outcome of this deficiency is that KAJUR’s charge in operating costs to
depreciation appears to be too high (when checked against the detailed data in the
Assets Register), leading to the conclusion that some assets are continuing to be
depreciated beyond the end of their useful life. This is discussed further in the next
section.
18.
Insurance at KAJUR currently exists only for KAJUR’s vehicles and workmen’s
compensation (accident insurance). However, the MEC insures its plant and equipment
in Majuro, and KAJUR recognises the need to do the same. KAJUR has requested the
MEC’s insurer to visit Ebeye to assess KAJUR’s plant. In the FY 2013 KAJUR budget,
there is a $150,000 allowance for insurance of plant and equipment. The allowance is
intended to be used to buy a policy covering the electricity, water supply, and sewer
assets after the insurer’s assessment is done. It is noted, however, that any insurer of
KAJUR’s plant and equipment will probably require plant upgrades to lower the risk. The
cost of such upgrades is presently unknown, but could be financed by the KDF.

IV.

Key Findings: Current KAJUR Financial Performance

19.
A financial model of KAJUR has been prepared, capable of segregating and
projecting profits and losses in each of KAJUR’s costs centres (electricity, water supply,
and sewer), under with-project and without-project scenarios. The model also contains
an analysis of production and consumption, billing data, fixed assets, net assets,
depreciation, and personnel costs. The model was developed firstly to throw light on the
values observed in KAJUR’s annual budgets and in the annual financial statements
prepared by the external auditor. The model has been developed also to enable detailed
6

The Energy Planning Division of the RMI Ministry of Resources and Development prepared a report in 2012, “KAJUR
Fuel Supply & Facility Integrity Survey” (R Leo), that identified lack of maintenance in KAJUR’s fuel tanks, pipelines, and
delivery trucks, lack of fuel filtration, and old and probably inaccurate fuel metering, as none of this equipment has been
maintained or replaced since it was installed. The report concludes that the quantities of fuel used as recorded in the
power station are very likely to be inaccurate.
Buttressing this finding, the external Auditor’s report for FY 2012 states that “An investigation done by plant technicians
and auditors confirmed that the fuel metering systems used by the power plant are not properly calibrated and that
complex fuel piping layout as well as lack of fuel transfer procedures are all contributing factors to possible misstatement
in plant fuel usage.” These issues have yet to be addressed.
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analysis of tariffs, external subsidy and cross subsidy issues, project financial and
economic analysis, and benefits distribution in anticipation of the requirements of Phase
II.
20.
For present purposes, the financial model was used to analyse current
operations, financial performance and arrears and, by segregating the three cost centres
as much as possible, identifying where the chief costs are originating from and how well
they are being covered by the cost centre responsible for them. An analysis of a range of
tariff scenarios has been carried out and the results presented in a report “KAJUR Tariff
Assessment in Support of Phase II Social Surveys”.

Electricity
21.
Basic data for the electricity sector (number of connections, usage by individuals
and by customer categories, etc.) are more reliable than for the other two sectors
because electricity consumers are all metered. In FY 2013, total sales by customer class
(from billing records), station use and total generation (from power station records),
technical losses (engineering estimate), and non-technical losses (a quantity of evident
electricity consumption but not accountable in the billing data) are summarised below.
22.
Of total sales (from the billing records) totalling 10.5 GWh, about 42.5% is
residential, 29.4% is commercial, 9.5% is KAJUR’s own use for water production,
pumping of fresh and salt water, supply to KAJUR buildings and workshops, etc., and
18.6% is government. Technical losses, comprising heat losses in the distribution
system, transformers, and customer connections, cannot be observed directly. The TA
electrical engineer has inspected the components of the small and well-protected 13.8
kV power distribution system and transformers on Ebeye and has noted no serious
cases of overloading or equipment mis-specification, and has determined that technical
losses are not likely to exceed 7% of energy sent out (gross generation less station use).
Station use in the power house is metered and in FY 2013 was recorded at about 0.71
GWh. Gross generation by the 4 operating Cummins engines in FY 2013 was recorded
at 15.3 GWh. The gap between gross generation on the one hand and sales plus station
use plus technical losses on the other is 3.1 GWh, and represents non-technical losses.
Non-technical electricity losses are defined as electricity that is consumed but not
recorded in sales, and which does not provide revenue to KAJUR. Such losses usually
result from theft (meters which have been tampered with or bypassed) and, more
importantly, from old meters that run ‘slow’ and do not accurately record the amount of
electricity consumed.
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23.
Residential electricity consumers are nearly all metered with ‘Cashpower’ singlephase prepayment meters (costing $300/unit), which eliminate late payments, customers’
arrears and (eventually) bad debts. However, KAJUR reports a history of customers
bypassing such meters, and there appears to be no routine programme in place to
inspect or monitor them. In addition, many of the prepayment meters have greatly
exceeded their estimated 5-year useful life (or shorter, in Ebeye’s corrosive
environment), and therefore may not be operating properly even when they are not
tampered with. It is estimated that up to a quarter of the currently installed prepayment
meters may need to be replaced. It is recommended that all prepayment meter
connections be inspected at random times at least twice yearly, with cases of bypassing
prosecuted when found, and defective meters immediately replaced.
24.
As shown in the table below, the bulk of large commercial (including KAJUR) and
government consumption is 3-phase, metered by conventional (post-pay) meters.
Customers connected by these meters account for the majority of electricity
consumption in Ebeye. Billing records indicate there are 32 commercial and 18
government 3-phase conventional meters, and a further 14 in use by KAJUR for its own
consumption. Total conventionally-metered consumption was approximately 5.6 million
kWh in FY 2013, of which about 5.3 million kWh was in the commercial and government
sectors (including about 1.0 million kWh of KAJUR’s own consumption). The non-KAJUR
commercial sector consumed approximately 1.9 million kWh in FY 2013, for which at
present it is in arrears for approximately 0.98 million kWh. Cashpower 3-phase meters
are available, but have not yet been installed in Ebeye.
25.
The conventional 3-phase meters in use are old (up to 30 years) and have never
been checked for accuracy. It is very likely that all such meters are inaccurate. Though
some non-technical loss is undoubtedly attributable to bypassed residential prepayment
meters, the bulk of the loss is almost certainly due to large commercial consumption on
conventional 3-phase metering giving faulty readings. It is recommended that all nonKAJUR existing conventional meters be replaced by prepayment meters (eliminating
faulty readings and also arrears, see below) and monitored regularly. Prepayment
meters for all commercial customers would pay for themselves quickly given the scale of
the losses involved.
7

26.
KAJUR’s own-use of electricity (all under conventional meters) is as subject to
inaccuracy as any of its customers’ meters. This is especially problematic because it
implies that accounting for the very significant part of production costs that is electricity is
inaccurate and probably significantly below its real value. Apart from the physical
inaccuracy of conventional meters, reading of meters is prone to error or erroneous
recording. In this regard, it has been found that some meters are being consistently
under-read because the ‘multiplier’, the factor by which the reading should be multiplied
to give the actual kWh consumption, was being overlooked7. A review of all conventional
meter readings in Ebeye taken in FY 2013 found 23 instances of the ‘current reading’ in
one month not matching the ‘previous reading’ of the next month. (A further 16 instances
could be explained by a meter ‘rolling over’, i.e., exceeding 999,999 kWh and returning
to zero -- an indication in itself of how aged these meters are).
27.
All of KAJUR’s conventional meters should be recalibrated or replaced with new
meters.
28.
In addition to being inaccurate, conventional ‘post-pay’ meters are subject to
payment arrears and on Ebeye these have been chronic. Over the years, KAJUR has
amassed a volume of bills unpaid by customers running into the millions of dollars; much
of this debt is quite old and should be written off. Of chief interest to the financial
management assessment, current arrears from customers on conventional meters are
also high. An analysis of conventional-meter bills in FY 2013 shows that, at the end of
the year, about 26% of the billed consumption was in arrears, largely in the non-KAJUR
commercial sector (with 55% of bills remaining unpaid), as summarised below:
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The billing data suggest that nine 3-phase conventional bulk meters in Ebeye (including 2 of KAJUR’s) have multipliers,
ranging from 40 to 400.
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29.
At year’s end, some $530,000 was owing to KAJUR on the part of
conventionally-metered customers for consumption during the year, for approximately
1.1 million kWh. (Surprisingly, according to the billing data, the government is the best
payer among KAJUR’s large customers, and slightly overpaid their bills in FY 2013.)
30.
Conventional meters in KAJUR’s system are also in arrears, but to a relatively
minor extent compared to the commercial sector. Total ‘unpaid’ electricity on the part of
KAJUR’s own-consumption in FY 2013 totalled approximately 0.6 GWh. In the costing
analysis (below) and in KAJUR’s billing practice, KAJUR’s own-consumption is charged
to the relevant cost centre and is credited as revenues to the electricity sector, both at
the commercial rate. In FY 2013 and presumably in previous years, the electricity cost of
water and sewer service, and revenues to electricity, have both been under-recorded.
31.
Eliminating the conventional-meter reading problems and the associated chronic
arrears would result in approximately $0.8 million per annum being added to electricity
revenues, partly offset by higher costs recorded in the water production and sewer
sectors (but nevertheless increasing net revenues to KAJUR by nearly $0.55 million per
year on account of eliminating non-payments in the private sector). Replacing all
conventional meters in the private sector, and recalibrating or replacing KAJUR’s own
conventional meters to ensure their accuracy would fully address the non-technical loss
and arrears issues and is highly recommended.

Water Supply
32.
Water supply customers are not metered and not much information is known
about the sector apart from the total volume of water produced and the total number of
current connections. Consumption levels (and losses) can only be guesstimated. What is
certain is that the fresh water supply in Ebeye is quite severely constrained. In FY 2013,
the RO plant (RO1) produced about 44.7 million gallons of fresh water. Assuming that
pipeline losses are 50% of gross production, approximately 22.3 million gallons were
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delivered to residential, commercial, and government consumers8. Assuming an average
availability of water to households of 35 litres per capita per day (l/c/d), including
average stored rainwater availability of 15 l/c/d, total delivery of RO produced water
would be approximately 18.5 million gallons to households annually. The balance of
water delivered would be consumed by the commercial and government sectors,
estimated at 2.9 and 4.5 million gallons annually respectively based on demand and flow
rate analysis conducted by the PPTA and reported elsewhere9. These volume estimates
are summarised below beside the numbers of current connections.

33.
A small quantity of RO water is delivered by truck rather than pipeline (about 1.6
million gallons in FY 2013), for which $0.05 per gallon and $0.10 per gallon is charged to
the residential and commercial/government sectors respectively. Revenues for truck
delivery totalled about $160,000 in FY 2013. No other charges are made or collected for
the water supply which, together with the sewer service, is virtually 100% crosssubsidised by KAJUR’s electricity production and external subsidy support.
34.
An estimated 348 households, in the North Camp and Shelter areas, are not
connected to the piped water supply and are assumed to be connected under the
Project. The PPTA will propose that all connected water consumers be metered, and
also provided with a sewer connection.
35.
Electricity consumption for freshwater production currently totals approximately
0.7 GWh annually (including the RO unit itself, the salt water feed and fresh water
distribution pumps, and a small amount of additional consumption within the RO
building), or about 13.4 kWh per 1,000 gallons produced. This quantity of electricity is
somewhat higher than might be expected from best practice, attributable to high
pumping requirements due to leaky pipelines; it is estimated that the post-project
electricity requirements for RO water production in Ebeye would consume about 12.6
kWh per 1,000 gallons produced, because of reduced pipeline losses in fresh water
distribution and elimination of pipeline losses in the salt water feed system10.

Sewer Service and Salt Water Production
36.
A large quantity of salt water has to be pumped in Ebeye, for two reasons: (i) as
input into the RO unit for fresh water production, and (ii) to supply residential,
commercial, and government consumers, by a separate pipe network, with salt water for
toilet flushing. Salt water consumption for toilet flushing has been estimated for 1,086
toilet bowls reportedly in Ebeye, based on measured salt water flow rates for the flushing
8

RO plant 2 began producing water in February 2014, at the rate of 20,000 gallons per day. If operated for a full year,
present RO capacity in Ebeye would produce about 52 million gallons per annum and, with pipeline losses at 50%, would
deliver about 26 million gallons to consumers.
9
Mid Term Report, April 2014
10
It is assumed that the project will include new salt water feed wells at the RO plant site, thus eliminating the need to
pump salt water from the existing wells at each end of the island.
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system of about 33 litres/sec. An estimated 21 flushes/day per bowl, 650% overflow per
bowl (toilets constantly running), and 32% salt water pipeline losses result in a salt water
supply flow for flushing that is consistent with the measured flow rates. The total salt
water required for toilet flushing, the volume required for fresh water production (based
on a factor of approximately 3 gallons salt water per gallon fresh water produced), and
the volume of sewage effluent (assuming 100% salt water flushing to sewer, and 60%
RO water to sewer) are summarised below.

37.
Under the project, sewer and salt water connections are assumed to increase to
equal the number of fresh water connections, i.e., increase by about 380 connections,
mainly residential.

Profit and Loss Performance by Cost Centre
38.
As mentioned, KAJUR collects virtually no revenue from its water supply and
sewer operations, relying on electricity revenues and a large subsidy from the Compact
(mainly for power plant fuel) to cover the deficit. In FY 2013, KAJUR ran an operating
loss, before external subsidy, of approximately $2.2 million. An attempt has been made
to segregate costs from the KAJUR budget by cost centre, including headquarters
(HQ)/administration overhead costs distributed to electricity, water supply, and sewer
service based on their respective portions of personnel costs. From this, an approximate
estimate of average unit costs, for comparison with current and future average unit
revenues can be made.
39.
In FY 2013, KAJUR earned $4.5 million in electricity revenues, $0.16 million in
fees for water delivered by truck, and received $2.4 million in external grants (subsidy).
An allowance of $0.25 million was made for doubtful debts (though it is unclear how the
budget figure for doubtful debts was determined, it does partly address the chronic
arrears issue discussed above). Total income was thus approximately $6.8 million,
covering expenses of $1.7 million (HQ/administration), $4.5 million (electricity production
and distribution), $0.5 million (water supply and distribution costs), and $0.2 million
(sewer service costs).
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40.
As mentioned, KAJUR does not charge a tariff for water supply (apart from a fee
per gallon for the small volume of water delivered by truck) or sewer service. Electricity
tariffs, and the recent history of tariff changes, are shown in the table below. The
electricity tariff at KAJUR is the same as that of MEC in Majuro, except there is no
lifeline rate in Ebeye.

41.
The tariffs charged by KAJUR do not recover costs under current conditions in
any of the three cost centres.

Issues with the Current Budget
42.
With respect to KAJUR’s FY 2013 budget, two major gaps between the budgeted
amounts and actual amounts as measured in this analysis relate to (i) the costs of
KAJUR’s own-consumption of electricity and (ii) depreciation. The amount budgeted for
own-consumption of electricity was $173,219, against the measured own-consumption
cost of $486,899 for use of 993,672 kWh (in HQ and all three cost centres combined)
charged at the commercial rate of $0.49/kWh. The discrepancy is due chiefly to the
under-recording of electricity consumption in all of KAJUR’s Divisions, as previously
discussed. Adjusting for this in the budget won’t affect KAJUR’s bottom line, as
increased revenues to electricity are offset by an equal increase in costs to
administration, water production and distribution, and sewer service, but it does make
the true cost picture in each cost centre more transparent.
43.
As shown below (and indicated in the external Audit report of FY 2012), the value
of KAJUR’s net fixed assets is approximately $2.69 million. The depreciation expense
indicated in the KAJUR FY 2013 budget is $754,639, which a detailed analysis of the
Asset Register’s data on asset acquisition costs, date of acquisition, and useful life does
not support. In the present analysis, depreciation has been recalculated at $413,831.
The discrepancy with the budget figure is likely due to the depreciation, in the budget
figure, of some assets which have exceeded their useful lives and are therefore fully
depreciated.
44.
It is recommended that a closer linkage between budgeting processes and Asset
Register management, which will affect the depreciation schedules, be implemented.
Such a link is not presently automated by the current accounting software (MIP), but
could be within the capability of the software and so should be, with the assistance of
MEC mentors and the MIP online consultant.
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V.

Summary of Recommendations

45.
The following summarises the recommendations made in this report; they
anticipate but do not refer to developments associated with the Project to be proposed
by the PPTA. A full set of recommendations related to financial management, HR issues
including recruitment and training, asset management and investment planning are set
out in the Financial Management Strategy and Plan.

Financial Management
a. A KAJUR Board-level subcommittee should be formed, which would meet at
least once a month in Ebeye, which the GM (and other key officers as needed)
would always attend. The sub-Committee would have Board-level decision
authority.
b. Preparation of an Annual Report, independent of the external Audit Report and
covering financial performance in standard format and highlighting key
operational data, and prepared within 3 months of the close of every financial
year is recommended. Quarterly reports, briefer but in a similar format, should
also be prepared as they would greatly facilitate monitoring of current activities
and the end-of-year preparation of the Annual Report.
c. Installing an automatic computer backup system with support from NTA and
establishing a comprehensive and well-organised central corporate filing system
are highly recommended short term improvements.
d. Closer linkages between budgeting processes and Asset Register management,
which will affect the depreciation schedules, should be implemented. Such a link
is not presently automated by the current accounting software (MIP), but should
be, with the assistance of MEC mentors and the MIP online consultant.

Current Financial Performance
a. All prepayment meter connections should be inspected at random times at least
twice yearly, with bypassing prosecuted when found and defective meters
immediately replaced.
b. All non-KAJUR existing conventional meters should be replaced by prepayment
meters (eliminating faulty readings and arrears, see below) and monitored
regularly. Despite their high cost at 3-phase, prepayment meters for all
commercial customers would pay for themselves quickly given the scale of the
losses involved. Further, all of KAJUR’s conventional meters should be
recalibrated or replaced with new meters.
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Introduction
1.
In collaboration with Kwajalein Atoll Joint Utilities and Resources (KAJUR)
management and the Republic of the Marshall Islands (RMI) Government, a project
has been developed to rehabilitate and upgrade KAJUR’s water supply and
wastewater systems and critical parts of the electricity supply system, in conjunction
with continuing institutional reforms (already begun by KAJUR management) and
tariff adjustments. The key change in respect of the latter is to introduce
comprehensive water supply metering and sewage connections and to charge all
consumers for these services. The financial objective of the project, agreed by
management, is for KAJUR to achieve full cost recovery incrementally on its
operations over a 7-year period from when the water supply component of the project
becomes fully operational (expected 2017), or by 2023.
2.
The purpose of this paper is to lay out a strategy and plan to reach this
objective. The paper draws on updates to papers previously prepared by the
technical assistance (TA), in particular,
(i)

Reference 1: KAJUR Tariff Assessment in Support of Phase II Social
Surveys (April 2014),

(ii)

Reference 2: Draft Economic and Financial Evaluation Paper: Long
Version (September 2014)1,

(iii)

Reference 3: KAJUR Financial Management Assessment Summary
Report (March 2015),

(iv)

Reference 4: KAJUR Institutional and Human Resource Assessment
(Draft) (May 2014). Fuller detail of topics discussed in this paper may be
found in these references, and

(v)

Reference 5: In addition, a spreadsheet financial and economic model
has been prepared for the analysis of KAJUR’s financial performance
under various with-project and without-project scenarios, with the filename
“KAJUR Financial Model v6 March 2014”.

3.
In the discussion below, these documents are cited as Reference 1, 2, 3, 4,
and 5 respectively.

Overview of the Project, with Cost Estimate
4.
The project is estimated to cost US$19.21 million, to be provided to KAJUR
as a grant shared among ADB ($3.0 million), the Australian Government ($4.0
million), and the RMI Government ($12.21 million). The RMI’s share will be funded
from available Compact funds. The cost estimate of the project is shown in Table 1.
Table 1. Project Cost Estimate (USD m)
Total Cost

1

Water Supply
Production and Storage
Distribution

5.45
1.19

Wastewater
Sewer Pipe Network
Sewer Pumping Stations
Ocean Outfall

1.25
0.37
0.57

This document has now been finalised as the Economic and Financial Due Diligence Paper, March 2015.

1

O&M Equipment
Salt Water Flushing System
Sewage Treatment

Total Cost
0.02
1.13
0.17

Electricity Supply
Rehabilitation and Upgrade

1.07

Hygiene Awareness and Education Program

0.25

Project Implementation Assistance
Contingencies
Taxes and Duties

2.87
3.01
1.86

Total Project Cost

19.21

5.
The project is designed to address the high incidence of waterborne disease
on Ebeye by improving access to safe water and sanitation, and promoting
behavioural changes to improve hygiene standards. The high incidence of
waterborne disease, primarily gastroenteritis, is attributed to: (i) limited access to
safe water; (ii) ineffective hygiene practices, particularly among children; and (iii) a
dilapidated sanitation system. In the recent past, Ebeye has suffered outbreaks of
potentially lethal water-borne diseases such as cholera (early 2000s), and under
present conditions is highly vulnerable to further such outbreaks.
6.
The primary sources of potable water for households on Ebeye are the public
fresh water supply provided by KAJUR through a Salt Water Reverse Osmosis
(SWRO) plant, household rainwater tanks, bottled water sold commercially in Ebeye
and water sourced from the US military base on Kwajalein (largely carried in small
containers by Ebeye residents working at the air base). Groundwater reserves of
freshwater are minimal, fluctuate significantly depending on rainfall, and do not
contribute to the freshwater supplies on Ebeye. Currently, the SWRO plant produces
about 130,000 gallons daily, potentially providing 15.8 gallons or 60 liters per day
(lcd) to every person, but due to leakage from the fresh water supply network and
uncontrolled overflows from water reservoirs, actual delivery is about 30-35 lcd or
less.
7.
Rainwater harvesting is being utilized by households to increase access to
potable water, but is not secure due to seasonal rainfall patterns and droughts. In
drought years water stored in rainwater tanks is fully consumed and rainwater tanks
may remain unreplenished for long periods. In an average rainfall year, it is
estimated that rainwater harvesting could supply 21% of the freshwater requirements
of Ebeye. Climate projections for the Marshall Islands indicate higher air and sea
temperatures and higher rainfall, so rainwater harvesting could become an
increasingly important supplement to household freshwater. There are, however,
serious health risks associated with rainwater, as businesses and especially
households are not vigilant in treating stored rainwater before use (e.g., boiling,
filtering, and/or bleaching).
8.
Public awareness and education on water related issues is low and
awareness and education activities and outreach are limited. A long-duration hygiene
and water awareness campaign is provided in the proposed project to foster the
sustained behavioural change required for improved hygiene and reduced incidence
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of waterborne diseases. The campaign will focus on children, who comprise 45% of
Ebeye’s population, through programs delivered in schools and to women’s groups.
9.
The Ebeye saltwater sewerage system has progressively failed due to lack of
maintenance since its commissioning in 1967. Salt water for the operation of the
sewer system is sourced from two deep wells and is pumped through a dedicated
saltwater reticulation network to most areas of Ebeye. Pressure in the saltwater
reticulation mains is very low and is insufficient for operation of fire hydrants. The
sewage treatment plant has not operated since 2001 and untreated sewage is
discharged into the lagoon. As a result of leaking toilet cisterns and possible leakage
in the saltwater reticulation network, many times more saltwater is being pumped into
the network than is necessary for toilet flushing. The sewage pump stations have
limited pumping capacity and frequently fail. The large quantity of saltwater being
pumped into the systems and frequent pump failures often result in sewage
overflows from manholes and pump stations into the streets. Overflows from the
sewerage network, and discharge of raw sewage to the lagoon present serious
health hazards and risks to fishing and recreational activities in the lagoon. Water
quality testing by the RMI Environmental Protection Agency (EPA) indicates that the
marine water quality at several locations on Ebeye’s lagoon foreshore is below EPA
standards, due to sewage contamination.
10.
Over the past six fiscal years, KAJUR has recorded annual operating losses
of $2 million or more. Electricity services account for about 88% of KAJUR’s
operating revenue. Water supply and sewerage services are provided by KAJUR free
of charge to most consumers. KAJUR has financed the gap between expenditure
and operating revenues through grants from the United States. Non-technical losses
in the electricity subsector are high, largely due to faulty metering of large
commercial and government loads, and to meter tampering. The project includes a
component that addresses electricity metering, which will strengthen KAJUR’s
revenue collection, improve its financial viability, and reduce the level of tariffs
otherwise required for cost recovery.
11.
KAJUR has developed a reform strategy to improve its financial sustainability
through improved operational efficiency and increased revenues. The reform strategy
includes plans to install consumer water meters and the introduction of volumetricbased charges for water supply and flat monthly rates for sewerage services.
However, water and sewerage tariff policies have yet to be developed; tariff
requirements to meet the full cost recovery objective by 2023 have been analysed
and are presented in this paper.
The project will:
a. By the beginning of 2017, provide potable piped water up to 105 litres per
capita per day on a reliable 24/7 basis to all residents and commercial
establishments that desire a connection in Ebeye, including to 1,500-2,000
residents in the North Camp and Fire Victims settlements at the north end of
the island, which are presently not connected to piped household supplies;
b. Connect all residents and commercial establishments to a reliable and safe
sewage collection, treatment, and disposal system that will greatly reduce onshore and lagoon-side marine contamination, reducing the water-borne threat
to public health and the incidence of disease and improving the on-shore and
marine environments for livelihoods and recreation;
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c. Mount a sustained campaign of public awareness promoting hygiene, aimed
at children and adults, that will reduce disease-spreading practices;
d. Undertake institutional reforms within KAJUR improving management and
asset maintenance practices; undertake universal and accurate metering of
all electricity and water supply consumers to ensure the integrity of KAJUR’s
revenue collection; and implement charges for all services in order to achieve
full cost recovery of operations by 2023; and
e. Strengthen the reliability of KAJUR’s electricity operations with the
replacement of aging HV switchgear and transmission/distribution
components and other works to ensure that KAJUR’s services (electricity for
lighting, air-conditioning, refrigeration, etc.; the water supply; and sewerage
collection, treatment, and disposal services), all of which depend on the
continuous supply of electricity, are similarly reliable.
KAJUR Business-As-Usual (BAU) Case
12.
To set the context for the discussion that follows, KAJUR’s financial
performance without an investment project to upgrade assets, and without any tariff
adjustment is considered in this section as a ‘baseline’ for comparison with the
subsequent scenario in which water and sewer charges and other with-project
impacts are introduced. A key feature of the BAU case is that consumption,
especially of potable water, is supply-constrained and thus does not grow. The
constrained water production also limits growth in electricity consumption (both by
consumers and by KAJUR, the producer).
13.
Under this case, the electricity tariff remains as it is currently, there are no
charges for pipe-delivered RO water, no fees for sewer service, and there are no
lifeline rates, as summarised in Table 2.
Table 2. Without Project, No Tariff Adjustment

14.
As discussed in Reference 3, the electricity sector does not recover costs
under this scenario because of the financial losses associated with accumulating
arrears on conventional-meter accounts (primarily commercial, but with some under-
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recording of KAJUR’s own consumption) and with non-technical losses. There are no
revenues collected for piped water supply or sewer services, thus no costs are
recovered in those sectors apart from a small amount for truck-delivered water.
15.
Typical monthly bills for low-income and average households, commercial
consumers, and government consumers are estimated as shown in Table 3. Low
income households spend approximately $22 per month for all three services (when
they are connected at all); average households spend approximately $129 per month.
Table 3. Typical Monthly Bills

BAU: KAJUR Expenditures
16.
Expenditures, at around $6.8 million per annum across all sectors, are
dominated by electricity production (primarily fuel). Total expenditures decline slightly
over the period as accumulated depreciation grows and annual depreciation declines
as assets reach the end of their useful lives. When headquarters (HQ) and central
administration expenditures are distributed to the three sectors (based on the relative
value of personnel committed to each sector), each sector’s individual responsibility
for expenditures is determined, as shown in Figure 1. Further expenditure (and
revenue) details in each of KAJUR’s service sectors can be found in Reference 1.
Figure 1. Projected Expenditures Without Project, No Tariff Adjustment

5

BAU: KAJUR Revenues
17.
Revenues, almost entirely from electricity sales, are flat at approximately $4.7
million per annum, as shown in Figure 2. Water supply revenues are limited to
charges levied on the small volume of deliveries by truck. No revenues at all are
collected for sewer services.
Figure 2. Projected Revenues Without Project, No Tariff Adjustment

BAU: KAJUR Net Income
18.
Under BAU, KAJUR continues to make substantial losses in all of its
operations, as it has in the past. Losses appear to “reduce” somewhat over the
planning period, because depreciation expense declines as assets reach the end of
their useful lives. It is acknowledged that this cannot be the path that losses would
take if BAU actually eventuated: the non-renewal of assets coupled with inadequate
asset management as presently practiced virtually ensures that assets will fail
unexpectedly, and will need to be replaced on an emergency basis. Thus assets will
certainly be renewed over the planning period, but not on a schedule that can be
predicted.
19.
Non-technical losses are mainly responsible for the financial losses in the
electricity sector in FY 2013 averaging $1.0 million per year. Sewer service
operations are a dead financial loss (to the tune of nearly $0.4 million per year)
because no revenues are collected. In the RO water supply, production costs are
high due to electricity input requirements for desalination and pumping, and virtually
no revenues are collected. On average, losses in the water supply sector
substantially exceed $0.7 million per year over the planning period. Overall, losses
exceed $2.1 million. The projected loss results for BAU are shown in Figure 3. The
BAU case offers no path to full cost recovery.
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Figure 3. Projected Net Income Without Project, No Tariff Adjustment

Proposed Path to Full Cost Recovery, With-Project
20.
On a path to full cost recovery, the project is implemented with all of its
efficiency and capacity improvements, and the tariff is adjusted. As discussed in
Reference 12, implementing the project by itself has a reducing effect on the financial
deficit and the scale of tariff increases necessary for full cost recovery, because of
the efficiency improvements, including reduction in non-technical losses in the
electricity sector and reduction of pipeline losses in RO water production and pipeline
and point-of-use losses in salt water distribution for flushing. However, cost savings
are partly offset by much higher production in water supply volume per connection to
an increased number of connections.
21.
With the project, the number of (primarily residential) water supply and sewer
connections increases by 348 and 381 respectively, both increases occurring in one
step in 2017. More tellingly, the total volume of RO water sold annually increases
from about 26 million gallons per year to about 115 million gallons per year by 2017.
Water deliveries by truck cease completely in 2017. Also, in 2016, all of the existing
conventional (post-pay) electricity meters now in use are converted to Cashpower
prepay meters, with the exception of 14 of KAJUR’s own-consumption meters (which
remain conventional, but are recalibrated for accuracy).
22.
The impact of the project alone, before considering tariff adjustments, are (i)
KAJUR’s overall financial losses decrease modestly in comparison to what they were
under the BAU case, even while absorbing increased unrecovered costs associated
with vastly increased RO water production; and (ii) electricity sector operations
become profitable without adjusting the electricity tariff. Thus the improvements
inherent in the project itself raise the potential for cross-subsidisation of KAJUR’s
other services by electricity operations, and blunt the tariff adjustments necessary in
those other services, to achieve full cost recovery in the utility as a whole. To
illustrate this, two with-project ‘full cost recovery’ scenarios are presented below, the
first showing tariff adjustments necessary to make each of KAJUR’s services
profitable, and the second showing the effects of cross-subsidisation to limit the
2

Scenario 3
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tariffs necessary in water supply and sewer operations, while recovering costs across
the utility as a whole. The first scenario is shown only for comparative purposes; the
second scenario outlines the recommended tariff adjustment path for KAJUR. In both
scenarios, the external subsidy that is currently applied to KAJUR’s operations
(mainly to pay for fuel, and provided from Compact funds) is eliminated.
23.
Under the cross-subsidy scenario, an additional approach to limiting the
impact of water and sewer tariffs in Ebeye would be to allow modest increases in the
electricity tariff. This approach is not further considered in the analysis below, as it is
assumed that the electricity tariff in Ebeye is not fully under KAJUR’s control and
changing it would require a decision at the national level. However, in the future, the
electricity tariff and associated electricity revenues are perhaps an additional tool for
controlling the financial impact of water and sewer charges on residents of Ebeye.
24.
With the project, KAJUR expenditures increase by approximately $2.4 million
per year in comparison with the BAU case, largely on account of increased RO water
production expenses despite the project’s pipeline efficiency improvements, which
are overwhelmed by the increased volume produced, higher O&M requirements,
some increase in electricity sector expenditures due to higher generation to support
water production, and an increase in depreciation expense. KAJUR’s with-project
projected profile of Total Expenditures is shown in Figure 4.
Figure 4. Total Expenditures

25.
Before discussing the two full cost recovery scenarios, the following
subsection briefly summarises the methodology of introducing new tariffs for water
supply and sewer services, and of protecting low-income households from the full
brunt of the new tariffs.
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Methodology of Determining the Tariff Under Each Scenario

Current Tariffs and Historical Adjustments
26.
The history of tariff adjustments in the RMI in the electricity sector is well
documented. Since 2005, electricity tariff adjustments in RMI have been approved 19
times. The tariff increased steeply in 2008 in reaction to the record high world fuel
prices at that time, but then fell again at the end of 2008 and the start of 2009. Since
2009, the electricity tariff has increased by an average annual rate of 17.9%.
Between 2005 and 2008 (incorporating the steep increases in 2008) the electricity
tariff increased at an average annual rate of 34.1%. Overall, between 2005 and 2012
(incorporating the period of tariff decreases in 2009), the electricity tariff increased at
an average annual rate of 15.2%. The adjustments are shown in Figure 5. The dates
of the adjustments are indicated by the droplines.
27.
The electricity tariffs in Majuro and Ebeye are the same except that the
“lifeline” rate, in use in Majuro, does not apply in Ebeye. The current electricity tariffs
are Residential: $0.43/kWh; Commercial: $0.49/kWh; and Government: $0.50/kWh.
These are at or below the tariffs in other Pacific island countries with diesel power
systems (e.g., Vanuatu: approximately US$0.57/ kWh; Tonga: US$0.50/ kWh; Cook
Islands: US$0.68/ kWh).
28.
There is presently no tariff for piped water or for sewer service in Ebeye, but
there are such tariffs in Majuro, administered by the Majuro Water & Sewer Co.
(MWSC). Though the water supply in Majuro is based on centralised collection of
rainwater rather than RO, these provide a useful ‘baseline’ for potential water and
sewer tariffs in Ebeye. The history of tariff adjustments for the water supply and
sewer services in Majuro is not known. The current MWSC tariffs are shown in Table
4.
Figure 5. Historical Electricity Tariff Adjustments in the RMI
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Table 4. MWSC Tariffs: Water Supply and Sewer Service

Government
Commercial
Residential

Water Supply
$0.015/gallon
($15/1,000 gallons)
$0.015/gallon
($15/1,000 gallons)
$0.006/gallon
($6/1,000 gallons)

Sewer Service
$9/toilet/month
$9/toilet/month
$12/bathroom/month

Calculation of the Introductory and Full Cost Recovery Tariffs
29.
The problem in specifying a tariff for a service where no tariff has previously
existed, as with water supply and sewer services in Ebeye, is that there is no
baseline to start from, nor any certainty about the rate of increase in tariffs that could
be absorbed by KAJUR consumers. The approach taken in the present analysis is
broadly based on the above RMI experience. First, a tariff for each service to be in
effect in 2023 for full cost recovery in that year is determined, which may be
compared with the Majuro tariffs. Then, under the assumption that the long term
historical rate of electricity tariff increases can be sustained also for other services in
Ebeye, a base or introductory tariff for 2017 is determined by ‘backcasting’ from 2023
to 2017 at the long term rate (taken to be the historical rate of electricity tariff
adjustments of about 15% per annum3). The introductory rate for water supply and
sewer services in Ebeye is of prime importance to the social acceptability of the
envisaged infrastructure improvements and utility reforms. From 2023 onwards,
tariffs are held constant.

Sewer Service: Special Considerations
30.
In this analysis, the tariff for sewer services is expressed as a flat monthly fee
per connection. The policy goal that underpins installation of the sewer system is to
ensure that all Ebeye residents use the system; ideally all effluent should enter, be
treated, and be disposed of through the system. A flat fee would help to defray the
costs of the system while encouraging its use, in contrast to, say, metering and
charging for salt water for flushing on a volume basis, which would provide incentive
to avoid using the system. As is done in Majuro, it would be desirable to set a flat
monthly fee per toilet, as the number of toilets in a premise has some correlation with
the degree of use of the system. For present purposes, however, a flat fee per
connection is assumed.
31.
For all with-project scenarios, the depreciation expense of sewer service
operations has been removed from the calculations, in recognition that the sewer
service is mainly of public (as opposed to private) benefit, its operating costs will
inevitably be cross-subsidised by electricity and water supply operations, and that the
public sector is justified in remaining involved in the sewer service’s periodic capital
renewal. (In the without-project scenarios, depreciation is absent from the sewer
service in any case because sewer’s assets are fully depreciated.)

Protection of Low-Income Households
32.
In both of the full cost recovery scenarios presented below, which are
designed to represent feasible tariff paths for KAJUR, lifeline tariffs are introduced in
order to limit unreasonably adverse financial impacts of the project on low income
3

The effect of using a lower rate of increase would be to raise the introductory (2017) rate.
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households. For this purpose, low income households are defined as those of low
electricity and water consumption (50 kWh and 2,000 gallons per month,
respectively) compared with average household consumption (300 kWh and 9,000
gallons per month). Lifeline tariffs are presently not used for any of KAJUR’s services
in Ebeye4. The lifeline tariffs set in both scenarios are $0.20/kWh for the first 50 kWh
used by a household per month, and $0.005 per gallon (half a cent per gallon, or $5
per 1,000 gallons) for the first 2,000 gallons used by a household per month. No
lifeline discount is proposed for sewer services. The lifeline tariffs are restricted to
residential consumers and apply to all households.
Scenario 1: With Project, With Tariff Adjustment Achieving Full Cost
Recovery by 2023 in Each Sector
33.
In this scenario, the project is implemented and tariffs are adjusted so that
each sector achieves full cost recovery. KAJUR achieves a substantial overall profit
because, as discussed, the electricity sector is profitable with the project without a
tariff adjustment. Thus, there is no adjustment to the electricity tariff, except that the
residential lifeline rate is introduced at $0.20/kWh for the first 50 kWh consumed per
month as discussed above, which saves each household about $11 per month
compared to what they would pay without lifeline.
34.
The non-lifeline introductory (2017) residential tariff for water supply is $0.008
per gallon ($8 per 1,000 gallons), rising at 15% per year to $0.020 per gallon ($20.00
per 1,000 gallons) in 2023. The commercial water supply tariff rises from $0.015 per
gallon in 2017 to $0.037 per gallon in 2023. The government tariff rises from $0.035
per gallon in 2017 to $0.086 per gallon in 2023. The flat monthly fee for sewer
services rises from $15 in 2017 to about $27 in 2023 for households, and from $70
per month in 2017 to about $128 per month in 2023 for commercial connections and
from $90 per month in 2017 to $164 per month in 2023 for government connections.
35.

The path of water supply tariffs under this scenario is shown in Figure 6.

4

There is a lifeline electricity tariff in effect in Majuro, but it is only $0.02 per kWh (less than 5%) lower than the
normal residential electricity tariff. There is no water supply lifeline tariff in Majuro.
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Figure 6. With Project, Tariff Adjustment for Full Cost Recovery in Each Sector

36.
For low-income households, typical monthly bills are $10/month for electricity;
for water supply and sewer service, bills start at $10/month (2017) and rise to
$52/month by 2023, totalling $62/month for all three services. Average-household
typical bills are $118/month for electricity; for water supply and sewer service, bills
start at $66/month (2017) and rise to $217/month by 2023, totalling $334/month for
all three services. These bills and those for commercial and government consumers
are summarised in Table 5.
Table 5. Typical Monthly Bills, With Project, Tariff Adjustment for Full Cost Recovery in
Each Sector

KAJUR Revenues
37.
Under this scenario, KAJUR revenues increase from electricity sales (due to
elimination of non-technical losses and increased usage for water production) and,
most dramatically, from increased RO water sales at high rates. The revenue profile
is summarised in Figure 7.
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Figure 7. With Project, Tariff Adjustment for Full Cost Recovery in Each Sector

KAJUR Net Income
38.
As mentioned, KAJUR earns substantial profits under this scenario because,
with the project, the electricity sector is profitable without tariff adjustment and the
other services incur no financial losses. Overall utility profitability in excess of $0.6
million per annum occurs from 2023 onwards, as shown in Figures 8 and 9.
Figure 8. With Project, Tariff Adjustment for Full Cost Recovery in Each Sector
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Figure 9. With Project, Tariff Adjustment for Full Cost Recovery in Each Sector

Scenario 2: With Project, With Tariff Adjustment Achieving Full Cost
Recovery by 2023 in Utility as a Whole
39.
This scenario repeats the with-project conditions of the previous scenario,
except that tariffs are adjusted so that the utility as a whole achieves full cost
recovery. Thus, KAJUR will achieve cost recovery, but will forgo an overall profit. In
this scenario, the water supply and sewer service sectors are allowed to sustain
financial deficits which are covered by surpluses in the electricity sector. A
comparison of this with the previous scenario shows the potential impact of crosssubsidisation in limiting the level of water supply and sewer tariffs needed for full cost
recovery.
40.
As under the previous scenario, there is no adjustment to the electricity tariff
except that the residential lifeline rate is introduced at $0.20/kWh for the first 50 kWh
consumed per month. The electricity tariff and monthly bills for electricity consumers
in Ebeye are the same in both scenarios.
41.
The non-lifeline introductory (2017) residential tariff for water supply is $0.006
per gallon ($6 per 1,000 gallons), rising at 15% per year to $0.015 per gallon ($15.00
per 1,000 gallons) by 2023. The commercial water supply tariff rises from $0.015 per
gallon in 2017 to $0.037 per gallon in 2023. The government tariff rises from $0.035
per gallon in 2015 to $0.086 per gallon in 2023. The flat monthly fee for sewer
services remains at $10 from 2017 through 2027 for households, at $70 per month
from 2017 through the period for commercial connections, and at $90 per month from
2017 through the period for government connections.
42.
In comparison with the previous scenario, the water tariff in this scenario is
about 25% less for residential consumers on the non-lifeline tariff by 2023 and is
about 58% less for lifeline residential consumers. Commercial and government
consumers pay about the same water tariff under both scenarios. The sewer service
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flat rate does not increase over the period under the current scenario, so by 2023 is
about 45% less than the previous scenario’s flat rate for households, commercial
connections, and government connections.
43.
10.

The path of water supply tariffs under the current scenario is shown in Figure

Figure 10. With Project, Tariff Adjustment for Full Cost Recovery in the Utility as a
Whole

Typical Bills
44.
For low-income households, typical monthly bills under this scenario are
$10/month for electricity; for water supply and sewer service, bills start at $10/month
(2017) and rise to $20/month by 2023; totalling $30/month for all three services.
Average-household typical bills are $118/month for electricity; for water supply and
sewer service, bills start at $52/month (2017) and rise to $133/month by 2023;
totalling $251/month for all three services. These bills and those for commercial and
government consumers are summarised in Table 6.
45.
A comparison of typical bills in 2023, this scenario versus the previous one, is
shown in Table 7. For the water supply and sewer service, low-income households
save nearly 62% under the tariffs of this scenario compared to the previous scenario,
and average households save 39%.
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Table 6. Typical Monthly Bills, With Project, Tariff Adjustment for Full Cost Recovery in
the Utility as a Whole

Table 7. Comparison of Typical Bills in 2023: Current Scenario vs Previous Scenario
Current
Scenario
Typical Bills
($/mo)

Previous
Scenario
Typical Bills
($/mo)

Electricity
Lifeline Residential
10
Average Residential
118
Average Commercial
1,127
Average Government
5,150
RO Water Supply and Sewer Service
Lifeline Residential
20
Average Residential
133
Average Commercial
623
Average Government
1,381
Electricity, Water Supply and Sewer Service Combined
Lifeline Residential
30
Average Residential
251
Average Commercial
1,750
Average Government
6,531

Difference

% Reduction

10
118
1,127
5,150

0
0
0
0

0%
0%
0%
0%

52
217
681
1,455

32
84
58
74

62%
39%
9%
5%

62
334
1,808
6,605

32
84
58
74

52%
25%
3%
1%

(KAJUR’s expenditure profile is the same in both scenarios, as discussed in the
beginning of this section.)

KAJUR Revenues
46.
Under the current scenario, revenues increase from electricity sales (due to
elimination of non-technical losses and higher usage from water production) and also
from increased RO water sales at high rates, but to a lesser degree than the previous
scenario. Income from sewer service flat rates is significantly less in the current
scenario compared to the previous one. The revenue profiles of the two scenarios
are summarised and compared in Figure 7 (repeated for convenience from the
previous scenario) and Figure 11.
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Figure 7. Scenario 1: With Project, Tariff Adjustment for Full Cost Recovery in Each
Sector

Figure 11. Scenario 2: With Project, Tariff Adjustment for Full Cost Recovery in the
Utility as a Whole

KAJUR Net Income
47.
As mentioned, KAJUR earns no overall profit under the current scenario
because of cross-subsidisation. Profits in electricity sales exceeding $0.63 million per
year after 2023 are offset by losses of approximately $0.35 million in the water
supply and $0.28 million in the sewer service sectors. KAJUR’s net income profiles,
by service sector, and overall, are shown in Figures 12 and 13.
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Figure 12. With Project, Tariff Adjustment for Full Cost Recovery in Utility as a Whole

Figure 13. With Project, Tariff Adjustment for Full Cost Recovery in Utility as a Whole

Tariff Recommendations
48.
Table 8 overleaf summarises the tariff introductions and changes consistent
with the scenario discussed immediately above, i.e., that relates to full cost recovery
for the utility as a whole. Connection fees are included in Table 8, but are unchanged
from their current levels for all services. Table 9 presents the bottom line revenue,
and expenditure results for KAJUR with-project, after the recommended tariffs are
implemented.
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Table 8. Proposed Tariffs for KAJUR Services
Actual
Electricity
Unit Charge ($/kWh)
Residential
Commercial

2015

Projected ---->
2017
2018

2016

2021

2022

2023

0.430
0.490

0.430
0.490

0.430
0.490

0.430
0.490

0.430
0.490

0.430
0.490

Government
0.500
0.500
0.500
Residential Lifeline
0.200
Connection Fee ($/connection, unchanged from current)
Residential
250
250
250
Commercial
350
350
350

0.500
0.200

0.500
0.200

0.500
0.200

0.500
0.200

0.500
0.200

0.500
0.200

250
350

250
350

250
350

250
350

250
350

250
350

350

350

350

350

350

350

350

0.430
0.490

2020

0.430
0.490

Government

0.430
0.490

2019

350

Water Supply
2015
2016
RO Water delivered by consumer connection
Unit Charge ($/gal)
Residential
Commercial
-

350
2017

2018

2019

2020

2021

2022

2023

0.006
0.015

0.007
0.017

0.008
0.020

0.009
0.024

0.011
0.027

0.013
0.032

0.015
0.037

Government
0.035
Residential Lifeline
0.005
Connection Fee ($/connection, covering both water and sewer)
Residential
250
250
250
Commercial
350
350
350

0.041
0.005

0.047
0.005

0.055
0.005

0.064
0.005

0.074
0.005

0.086
0.005

250
350

250
350

250
350

250
350

250
350

250
350

350

350

350

350

350

350

Government

350

Sewage Service
2015
Flat monthly charge ($/mo/connection)
Residential
Commercial
Government

-

350
2016

350
2017

2018

2019

2020

2021

2022

2023

-

-

-

10.00
70.00

10.00
70.00

10.00
70.00

10.00
70.00

10.00
70.00

-

-

-

90.00

90.00

90.00

90.00

90.00
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Table 9. Bottom-line Financial Results With-Project and after Tariff Implementation (USD m)
2015

2016

2017

2018

2019

2020

2021

2022

2023

Revenues
Electricity

4.74

4.74

6.50

6.48

6.73

6.73

6.73

6.73

6.73

Water Supply

0.16

0.16

1.02

1.14

1.44

1.55

1.78

2.04

2.35

Sewer Service

0.00

0.00

0.00

0.00

0.23

0.23

0.23

0.23

0.23

Total Sales Revenue

4.90

4.90

7.52

7.62

8.39

8.50

8.73

9.00

9.31

Expenditures (incl HQ Expenditures)
Electricity

5.58

5.74

5.95

5.95

6.18

6.14

6.10

6.10

6.10

Water Supply
Sewer Service
(without depreciation)

0.91

0.86

1.33

1.73

1.98

2.64

2.73

2.70

2.70

0.49

0.52

0.51

0.51

0.51

0.51

0.51

0.51

0.51

Total Expenditures

6.98

7.11

7.79

8.19

8.67

9.30

9.34

9.31

9.31

Electricity

-0.84

-1.00

0.55

0.53

0.55

0.58

0.63

0.63

0.63

Water Supply

-0.75

-0.70

-0.31

-0.58

-0.54

-1.10

-0.95

-0.66

-0.35

Sewer Service

-0.49

-0.52

-0.51

-0.51

-0.28

-0.28

-0.28

-0.28

-0.28

Total Net Operating
Income

-2.08

-2.21

-0.27

-0.57

-0.28

-0.79

-0.61

-0.31

0.00

Net Operating Income by Sector
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Financial Management Issues and Recommendations
49.
This section consists of updated highlights from References 3 and 4.
Reference 3 contains further detail of KAJUR’s financial management situation and
recommended actions, including analysis of the results of the Financial Management
Assessment questionnaire.
50.
This section contains an assessment of the capacity constraints facing
KAJUR as it confronts the new demands of managing and maintaining a much
enlarged asset base resulting from the Ebeye Water and Sanitation Project, and as it
prepares to complete implementation of its 2011 Comprehensive Reform Strategy
and meet the requirements of the State-owned Enterprise (SOE) Bill 2012, which is
expected to become law in late 2014 or early 2015. Both of these are discussed in
detail in Reference 4 and briefly summarised below. Both require substantial
increases in the efficiency and effectiveness of KAJUR’s operations and
maintenance of assets and consequent increase in its skills base and (especially) in
its capacity for operational and financial planning and reporting.
51.
The flow of information within KAJUR from the operational levels to senior
management, and from management to the Board and responsible Minister is weak,
with the consequence that KAJUR’s needs and constraints are not systematically
addressed. Also, asset management is, and has traditionally been, a reactive
process and corporate awareness of the need for maintenance scheduling to extend
the life of assets and maximise their performance is low. Section III of the Reference
4 discusses reporting needs, the processes of budget preparation and monitoring,
inventory control, and maintenance scheduling, and are highlighted below.
52.
Reference 4 also addresses human resources in the organisation, especially
the problems of filling the higher-skilled job categories on which efficient and safe
operations depend. KAJUR is not competitive in the Marshall Islands in attracting
many of the higher skills that it needs, and a measure of the degree of its noncompetitiveness is provided, concluding with a recommendation to increase KAJUR’s
wages and salaries scale across the board. Capacity building at KAJUR will require
additional skilled positions to be added to the existing personnel structure.
53.
A new proposed projected budget for KAJUR (2017-2023), reflecting the
personnel, O&M, and the tariff changes discussed in this report (and in greater detail
in Reference 4) is provided below (Table 12), together with an assessment of
procurement processes and recommendations for improvements.
KAJUR Reform Mandates

Comprehensive Reform Strategy FY2011-2015 (CRS)
54.
In 2011, KAJUR adopted a 5-year Comprehensive Reform Strategy (CRS),
endorsed by the Board, to (i) fully understand the utility’s infrastructure investment
needs, (ii) boost its capacity to provide sustainable power, water, and sanitation
services (including through better maintenance), (iii) become more resilient and
adaptable to expected future changes including climate change (but presumably also
including changes such as decreasing subsidies and the growing need to impose
tariffs for water and sanitation services, as well as manage a larger asset base), and
(iv) prepare for institutional changes brought about by the national Comprehensive
Adjustment Program and the State Owned Enterprise (SOE) policy being developed
by the RMI government. The CRS was developed by KAJUR management with the
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assistance of a resident water and sanitation advisor provided by the Australian
Pacific Technical Assistance Mechanism (PACTAM). Key parts of the CRS anticipate
reforms to be implemented under the Ebeye Water and Sanitation Project.
55.
The CRS contains three basic steps to meet the above goals. Step 1 is to
strengthen service provision and performance by (i) improving public relations with
better consultations with the public at large and more information about KAJUR’s
activities flowing to consumers; (ii) increasing revenues chiefly by reducing arrears in
customer payments through better management of accounts receivable and
imposing charges for water and sewer services on all customers; and (iii)
establishing performance monitoring, including development of key performance
indicators, preparing regular reports on performance, and improving staff
performance, evaluations, and incentives.
56.
Step 2 is to increase asset efficiency by (i) carrying out efficiency
assessments in all three service sectors, improving the accuracy of metering, and
minimising losses; (ii) establishing an asset management system and maintenance
schedules, and improving inventory monitoring and stocking; and (iii) developing
proposals and cost estimates for rehabilitating and upgrading assets and providing
for urgent asset replacements where required.
57.
Step 3 is to improve company systems and capacity by (i) improving Board
operations (convening a Combined Utilities Board (CUB) meeting on Ebeye, focused
on KAJUR issues, at least once per quarter) and reporting key performance
indicators regularly to the Board; (ii) increasing staff performance by preparing job
descriptions for each KAJUR position, developing a staff capacity development plan,
conducting more training, and upgrading the staff evaluation process; and (iii)
developing standard operating policies and procedures and training staff in their
application, and preparing a policies and procedures handbook.
58.
The CRS is well structured and addresses KAJUR’s key reform needs.
However, since 2011, many of the tasks have not yet begun to be implemented, and
many have been overtaken by this Project Preparatory TA (PPTA) and will be
implemented as part of the project. Overall, KAJUR appears to lack sufficient
capacity to implement the full CRS at present. Reference 4 contains a summary of
the current status of progress on each of the objectives and tasks contained in the
CRS, and provides comments on the role of the PPTA in relation to each task.

SOE Reform Legislation
59.
With ADB and other donor assistance, the RMI has drafted a Bill, the “State
Owned Enterprises Bill 2012”, which provides for comprehensive reform of the
governance and operation of State-owned enterprises (SOEs) in the Marshall Islands.
The Bill is expected to become law in late 2014 or early 2015. The Bill relates to
Marshall Islands enterprises that are controlled by Government, i.e., those for which
the Government owns 50% or more of the shares, or for which the Government has
the power to appoint members of the Board. At present, the Bill lists 11 such
enterprises in the Marshall Islands, of which KAJUR, the MEC, and the MWSC are
three5. In this section, the Bill is summarised (and quoted from) at some length, since
so much of the Bill’s provisions impinge upon the institutional and management
priorities of KAJUR in the near-term future.

5

There is no reference in the Bill to a ‘Combined Utilities’ entity.

22

60.
Of chief interest to the present discussion of KAJUR governance and
institutional arrangements, the Bill has these features:
Commercial objectives of the SOE: Each SOE has two primary objectives:
(i) to be a successful business and, to this end, to be at least as profitable
and efficient as comparable businesses, and (ii) maximize the net worth of
the public investment in the State-owned enterprise. This means that KAJUR
cannot operate unprofitably, unless it has a ‘CSO agreement’ with the
Government that covers its entire operation. The Minister may, with Cabinet
approval, give a guarantee or other credit support in respect of a liability of a
State-owned enterprise.
An SOE is separate from the State and cannot represent or bind the State, or
incur liabilities in the name of the State.
Board membership and operations: Members of the Board of an SOE
(called ‘Directors’,) are appointed by the Minister6 and approved by Cabinet.
At least 3 and no more than 7 Directors will be appointed to a Board. The
Minister may remove any Director from a Board for any reason. The Minister
determines remuneration and other terms and conditions of the appointment
of Directors.
Within 3 years of enactment of the Bill, a maximum of 1 public official may be
appointed to the Board (with a term that expires before 3 years are up); after
3 years, no public official may be appointed to an SOE Board. No employee
of the Public Service can be appointed if the employee is employed in the
department or ministry of the Public Service with policy or operational
responsibility for the principal business of the State-owned enterprise. The
Minister appoints the Board Chairman (must not be a public official); other
officers of the Board are elected by the members7. Board meetings must be
held at least once every 2 months (six times per year).
The Bill says that the SOE may employ staff, but is silent on how the SOE or
its Board should set salaries, wages, and contract conditions. It appears that
these are set by the Board. (The salary of the CEO must include performance
incentives, e.g., a specified percentage of a CEO’s salary is not paid unless
specified performance criteria are met.)
Also, the Bill is silent on how the SOE sets tariffs for its services and,
likewise, it appears that these also are set by the Board.
Statement of corporate intent: The Board of each State-owned enterprise
must develop and adopt a statement of corporate intent (SCI) by the start of
each financial year. The statement of corporate intent must cover the financial
year and provide indicative financial and operational information in respect of
the next 2 financial years. The Board’s draft SCI must be given to the Minister
at least 2 months before the start of the financial year and must subsequently
‘take into account’ any comments from the Minister on the draft. The SCI will
include (quoting from the Bill):
(a) a description of the principal business of the State-owned enterprise;
6

The Bill doesn’t specify which Minister, but in KAJUR’s case is presumed to be the Minister of Public W orks.
Interestingly, the Bill seems to provide for personal liability of a Director for bad debts incurred by the SOE that
were approved by the Director.
7
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(b) a statement of the commercial objectives of the State-owned enterprise,
demonstrating how those objectives are consistent with the primary
objectives;
(c) a description of the nature and scope of the activities that the Stateowned enterprise intends to undertake;
(d) a summary of the strategies that the State-owned enterprise will adopt
to achieve its commercial objectives and the primary objective; and
(e) a statement or summary of the targets or benchmarks to be used to
measure the State-owned enterprise’s performance (including in
respect of revenue, net profit after tax and return on equity) against its
commercial objectives and the primary objective;
(f) a statement of any current and anticipated borrowing by the Stateowned enterprise or a subsidiary of the State-owned enterprise;
(g) a statement of the accounting policies to be applied by the State-owned
enterprise in its financial records and reports;
(h) a summary indicative balance sheet and profit and loss statement for
the group consisting of the State-owned enterprise and its subsidiaries,
reflecting the directors’ expectations for the financial year;
(i)

a statement of the proposed dividend and distribution policy of the
State-owned enterprise;

(j)

a description of any applicable CSO agreement and the impact of that
agreement on the financial returns expected to be achieved by the
State-owned enterprise during the period to which the statement
relates; and

(k) any other matter that the Minister directs be included in the statement.
The Minister will table in the Nitijela a copy of each statement of corporate
intent, and any amendments to it. Each State-owned enterprise must strive to
give effect to, and act consistently with, its current statement of corporate
intent.
Business Plan: The Board of each State-owned enterprise must develop
and adopt a business plan by the start of each financial year and cover the
full financial year. The Board must give the draft business plan to the Minister
at least 3 months before the start of the financial year and must subsequently
‘take into account’ any comments made by the Minister in relation to the draft
plan. An SOE shall not incur liabilities or make investments that exceed 50%
of the value of the SOE’s net assets without the Minister’s approval.
A draft business plan must contain information on the operations, future
strategic direction and financial projections of the State-owned enterprise
sufficient to enable the Minister to form a view that the business plan
demonstrates that the State-owned enterprise will achieve the primary
objectives.
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Community Service Obligation (CSO) Agreements: The Minister may, with
Cabinet approval, give an SOE a written proposal (a “CSO proposal”) that the
State-owned enterprise provide a specified service, or perform specified
activities. If these activities are not compatible with the SOE’s commercial
objectives, the agreement may include funding or other resources by the
Government to the State-owned enterprise.
A CSO agreement must specify the goods or services, including any
particular quantities; include an estimate of the total cost to the SOE of
providing the goods or services, and an estimate of the revenues to be
received by the SOE for doing so, each on an annual basis; and specify how
the performance of the State-owned enterprise in providing the goods or
services will be monitored and assessed. The funding and other resources to
be provided by the Government under the agreement must be specified.
A CSO agreement is not effective unless it is in writing and has been
approved by the Cabinet. Money payable by the Government under a CSO
agreement is payable out of funds appropriated by the Nitijela for the
purpose.
This is the provision in the Bill that would provide for external subsidies for
any of KAJUR’s operations from external sources to be continued after the
Bill is passed.
Record keeping: An SOE must keep written financial records that correctly
record and explain its transactions and financial position and performance;
and that will enable true and fair financial reports about itself to be prepared
and audited. The SOE must keep these records for at least 7 years after the
date of the transactions to which they relate. Management and the Board
must prepare annual financial statements (balance sheets, profit and loss
accounts and other financial statements for the year, consistent with
applicable accounting standards) suitable for audit. The Auditor-General is
appointed to perform all auditor functions for each State-owned enterprise.
Annual and semi-annual reports: No later than 2 months after the end of
the first half of each financial year, each State-owned enterprise must submit
to the Minister a report of the operations of the State-owned enterprise during
that half-year. The report must show the extent to which the State-owned
enterprise and its subsidiaries have achieved the outcomes specified in the
applicable statement of corporate intent.
No later than 3 months after the end of a financial year, an SOE must submit
to the Minister a report of the operations of the SOE during that financial year.
The report must include audited financial statements for the financial year,
together with an audit report. The report must include (i) a review of
operations during the year of the entity reported on and the results of those
operations; (ii) a report of the extent to which the SOE and its subsidiaries
have achieved the outcomes specified in the applicable statement of
corporate intent; (iii) a statement of the dividend or distribution paid to the
Government in respect of the financial year; (iv) details of any CSO
agreement applicable during the financial year, and the revenue received by
or payable to the SOE in respect of the agreement; (v) details of any
significant changes in the SOE’s affairs during the financial year; (vi) details
of any matter or circumstance that has arisen since the end of the financial
year that has or may significantly affect the SOE’s operations in future
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financial years; and (vii) anything else the Minister may request be put in the
report.
61.
As it stands, KAJUR’s present organization lacks capacity to implement the
changes in methods of operation and in financial management that will be required of
KAJUR after the SOE Bill is enacted. Of particular note, management capacity will
need to be increased to meet the requirements of (i) developing a Statement of
Corporate Intent that addresses KAJUR’s primary objectives under the Bill; (ii)
developing a Business Plan that meets the primary objectives and also ensures
provision of reliable and affordable services; (iii) producing financial statements inhouse for audit and maintaining a compliant system of record-keeping; and (iv)
producing required semi-annual and annual reports on KAJUR’s operations and
finances. Recommendations to augment and strengthen the personnel structure to
address these needs are made below.
Budgeting: Planning and Internal Reporting
62.
In KAJUR there is a pervasive sense of weak and reactive control of events;
decisions are generally made in response to equipment breakdowns, insufficient
supplies, or cash flow crises: a continual process of dealing with emergencies.
Systematic monitoring and routine operational reporting, flowing from the plant floors
and administration offices to senior management, is not generally required of staff
and is not done. Implementing the Comprehensive Reform Strategy and preparing to
comply with the requirements of the SOE Bill as discussed above will require a
reorientation away from fighting emergencies to taking a longer view of priorities and
planning. When the plans—operational and financial—are in place, senior managers
will need a more or less continuous stream of data from day to day operations, with
which they can assess progress of the utility against the plans’ targets, and thereby
identify weaknesses, conflicts, and gaps that they can address proactively.
Budget Preparation and Monitoring
63.
The core of forward planning is the budget. In present practice, the budget is
prepared in a short time once a year—allocations are largely based on the previous
year’s practice, and there is little consultation on emerging needs, lessons learned
from the current year, important changes in operating parameters such as changes
in asset efficiency and reliability, etc. More to the point, monitoring of the budget
generally occurs only when overspending is already apparent, i.e., reactively. Two
recommendations emerge from this: (i) the budget should be prepared on a rolling
multi-year basis (in line with the business planning requirements in the SOE Bill, 3
years comprising the next financial year plus two more years is suggested), which
would require planners to anticipate changes in the intermediate future that may
affect the preparations that planners should be making now, and (ii) budget
performance monitoring should occur at least on a quarterly basis, and be conducted
by Finance Division staff in rigorous consultation with the heads of each of the
operating Divisions. Actual expenditures should be compared with the budgeted
amounts on a month-by-month basis, with any discrepancies investigated, diagnosed,
and met with appropriate corrective action. For example, a deviation from planned
expenditure on fuel in the power station could be related to a change in diesel engine
performance, or it could be related to a problem in fuel metering, fuel quality, or in
fuel inventory control. Each of these causes of deviation calls for a different response
from management, but they need to be informed of the cause in order to make the
right call. The budget monitoring process, when carried out appropriately, pulls out
that information while there is still time to take action to avoid a budget blow-out.
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64.
The budget monitoring process isn’t only about controlling overspending in
certain line items, like fuel. Equally troubling would be a finding that certain line items,
e.g., repairs and maintenance, insurance, etc., were being under-spent, as this may
indicate that not enough attention is being paid to preventative maintenance and
protection of the utility’s assets, as discussed in another section below.
65.
A further point in this regard is that the multi-year budget document should
track both monetary expenditures and real values, i.e., actual volumes of inputs used
(gallons of fuel, lube, drums of chemicals, kWh used by the RO plant, kWh used by
lift station pumps, meters replaced, pipes mended, etc.) and production figures (kWh
sent out from the power station, gallons RO water produced, gallons of salt water
pumped, etc.). Deviations from the planned budget for these real quantities need to
be investigated and explained as rigorously as deviations from monetary
expenditures, because changes in the real quantities will have a direct impact on the
monetary values and will often direct attention to the source of any problem(s). Also,
having the real values in the budget document itself would require the heads of
Divisions explicitly to relate the budget amounts requested to the actual materials
and services they expect to be using, or providing.
66.
To carry out the budget preparation and monitoring process effectively, the
Finance Division staff involved will need more than a passing familiarity with key
technical aspects of KAJUR’s operations (e.g., they should know how much fuel
should be expected to be needed to produce 100 kWh of electricity, how much
electricity should the salt water pumps be expected to use per month or per 1000
gallons pumped, how many electricity and water supply prepayment meters should
be expected to need replacement every month, etc.). In the short run, this familiarity
can be gained sufficiently ‘on the job’, provided that consultations with heads of
Divisions are carried out sufficiently frequently (at least once a quarter) and in
sufficient depth.
67.
A ‘checklist’ can be drawn up of key benchmarks for each of the service
sectors, added to and amended as the Finance Division officer works, and referred to
frequently in the budget monitoring process. The checklist should be simple and fairly
brief, listing the standard operating data, e.g., fuel used per unit of electricity
generation, electricity used per unit of salt water pumping, etc., that are most useful
in monitoring the relationship between cash expenditure and operating performance
in each quarter. Because of their operational significance, such data may be
considered ‘key performance indicators’8 . A listing of suggested key performance
indicators, to be recorded for each of the 3 months of the previous quarter, is
shown in Table 10.
Table 10. Suggested Key Performance Indicators (With Project) for use in Budget
Monitoring

Row
1
2
3

Parameter
Power Supply - Generation
Total generation (kWh)
Power station use (kWh)
Total fuel consumption (gals)

Formula or Source9
KWh reading (logbook)
KWh reading (logbook)
Fuel meter reading

Indicative Benchmark
(where applicable)
Annual Basis
1.3 GWh
0.06 GWh
81,500 gals

8

The Pacific Power Association has published the Pacific Power Utilities Benchmarking Report 2012, (March 2013)
which contains much useful data and methodology for computing benchmarks and is highly recommended as a
reference book for KAJUR management to keep handy, especially during budget monitoring. The report in pdf form is
available for free download from the PPA website.
9
Where a table entry refers to “Row” e.g. (Row1*10^6)/Row3, it is referring to the row numbers in this table.

27

Row
4
5
6
7
8
9
10
11

12

Parameter
Total lube consumption (gals)
Average monthly fuel price
($/gal)
Average monthly lube price
($/gal)
Electricity generated per
gallon fuel (kWh/gal)
Electro-mechanical
maintenance expenditure ($)
Monthly peak load (MW)
Monthly average load (MW)
Power Supply - Distribution
Total Billing, incl KAJUR own
use (kWh)
Non-technical losses (kWh)

Formula or Source9
Station logbook
Station logbook

$3.90/gal

Station logbook

$5.95/gal

(Row1*10^6)/Row3

Station logbook
(Row1 – Row2)/720

1.2 GWh

((Row1 - Row2)*(1.0 7% [= distribution
losses]) - Row11)

0
(assumes all
connections are
metered accurately)
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Total pipeline losses (gals)

Row17-Row19

Total electricity consumed by
RO plant (kWh/1000 gals)
Total water purification
chemicals consumed (lbs)
Total electricity consumed by
pumps for water distribution
(kWh/1000 gals)
RO plant maintenance
expenditure ($)
Water prepayment meters
replaced
Sanitation Services
Total salt water input to
flushing system (m gals)
Total effluent discharged to
outfall (gals)
Total electricity consumed in
salt water pumping (kWh)
Total electricity consumed by
lift station pumps (kWh)
Total electricity consumed by
treatment plant (kWh)

RO plant meter
reading/(Row17/1000)

15
16

17
18

21
22
23
24
25

26
27
28
29
30

1.5 MW
0.9 MW

Sum of metered sales

19

14

16.0 kWh/gal

Station logbook

Transformer/ distribution
maintenance expenditure ($)
Electricity single-phase
prepayment meters replaced
Electricity three-phase
prepayment meters replaced
Total streetlighting electricity
consumed (kWh)
RO Water Supply
Total freshwater produced (m
gals)
Total salt water input to RO
(gals)
Total metered sales (gals)

13

Indicative Benchmark
(where applicable)
Annual Basis
295 gals

Station logbook
Station logbook

100

Station logbook

5

Meter readings

RO plant meter

12.7 m gals

Salt water input meter

37.5 m gals

Metered sales

9.6 m gals
3.1 m gals (about 25%
of RO production)
12.0 kWh/1000 gals
produced

Station logbook
Water pump meter
reading/(Row17/1000)

0.5 kWh/1000 gals
pumped

Station logbook
Station logbook

Salt water pump meter
Treatment plant flow
meter
Electricity meter at salt
water pump
Lift station electricity
meters
Treatment plant
electricity meters

100

3.5 m gals
8.3 m gals
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Row
31
32
33

Parameter
Total chemicals consumed in
treatment processes (lbs)
Lift station maintenance
expenditure ($)
Treatment plant maintenance
expenditure ($)

Formula or Source9

Indicative Benchmark
(where applicable)
Annual Basis

Station logbook
Station logbook
Station logbook

34

Total toilet float valves
replaced or repaired

Logged requests/
reports by maintenance
service providers

35

Total sewer connections
repaired

Station logbook

Inventory Control
68.
Safeguards of assets are inadequate, as inventory inspections are carried out
only once per year. Under such a system, waste and abuse may be detectable, but
are unlikely to be traceable. While there is no current evidence of fraud in relation to
KAJUR’s assets (including fuel inventories10), inventory monitoring procedures are
inadequate to protect KAJUR from abuse occurring in the future. A physical inventory
count is supposed to be carried out once a month, but in practice this is done usually
only at year end, carried out by Technical Operations Division inventory personnel
and verified by the Chief Accountant and her deputy.
69.
A detailed Asset Register exists, but there is no automatic link between
inventories or other accounts and the Asset Register, which must be updated
manually. The MIP accounting software has this capability, but Finance Division staff
are not familiar with how to use it. One outcome of this deficiency is that KAJUR’s
charge in operating costs to depreciation appears to be too high (when checked
against the detailed data in the Assets Register), leading to the conclusion that some
assets are continuing to be depreciated beyond the end of their useful life.
70.
Insurance at KAJUR currently exists only for KAJUR’s vehicles and
workmen’s compensation (accident insurance). However, the MEC insures its plant
and equipment in Majuro, and KAJUR recognises the need to do the same. KAJUR
has requested the MEC’s insurer to visit Ebeye to assess KAJUR’s plant. In the FY
2013 KAJUR budget, there is a $150,000 allowance for insurance of plant and
equipment. The allowance is intended to be used to buy a policy covering the
electricity, water supply, and sewer assets after the insurer’s assessment is done. It
is noted, however, that any insurer of KAJUR’s plant and equipment will probably
require plant upgrades (some of which will be carried out under the project, but not in
all sectors) to lower the risk. The cost of such upgrades is presently unknown, but
could be financed by the Kwajalein Development Fund (KDF).

10

The Energy Planning Division of the RMI Ministry of Resources and Development prepared a report in 2012,
“KAJUR Fuel Supply & Facility Integrity Survey” (R Leo), that identified lack of maintenance in KAJUR’s fuel tanks,
pipelines, and delivery trucks, lack of fuel filtration, and old and probably inaccurate fuel metering, as none of this
equipment has been maintained or replaced since it was installed. The report concludes that the quantities of fuel
used as recorded in the power station are very likely to be inaccurate.
Buttressing this finding, the external Auditor’s report for FY 2012 states that “An investigation done by plant
technicians and auditors confirmed that the fuel metering systems used by the power plant are not properly calibrated
and that complex fuel piping layout as well as lack of fuel transfer procedures are all contributing factors to possible
misstatement in plant fuel usage.” These issues have yet to be addressed.
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71.
Asset inventory audits should be carried out quarterly rather than annually, in
conjunction with budget monitoring. Finance Division officers should at all times be
satisfied that the purchases of assets, spares, and operating inputs that they have
approved are being utilized appropriately and, whenever they find they are not, be
ready to implement stricter control measures and prevent losses from increasing
further.

Scheduling of Preventative Maintenance (Operating Budget)
72.
Generally speaking, asset maintenance at KAJUR is an exercise in
emergency management: reacting to frequent equipment breakdowns and
attempting to keep all critical assets functioning. In the water supply and power
sectors, these attempts have been largely successful to date, but probably result in
higher costs than necessary. The wastewater sector has more or less collapsed,
leaving high and chronic the degradation of the marine environment and the
incidence of contamination on land. Preventative maintenance instead of reactive
maintenance usually results in cost savings because it avoids breakdowns and
extends the life of assets so that the full services that they were designed for can be
realized before they have to be replaced. Equally important, preventive maintenance
greatly increases the probability that, moment to moment, assets are performing as
they should, whether their role is providing a service or mitigating a negative effect
such as pollution. Reactive maintenance generally results in emergency repairs or
replacements of components that, for one reason or another, give out prematurely.
Replacing assets more frequently than necessary incurs a high cost. Further,
replacing assets under emergency conditions does not permit time for proper
planning for optimizing purchases and often forces compromises in specifications
which result in increased expenditure through the entire operating period. It is
therefore, usually cheaper to avoid breakdowns rather than repair them. Also, the
standard of service is improved.
73.
It is encouraging to note that in the power supply system, preventative routine
maintenance of the electrical and mechanical plant appears to be normal practice.
The diesel engines have fluids and filters changed every 250 running hours,
transformer fluid levels are checked daily (though samples are not tested), and
cooling systems are checked. However, maintenance of the fuel system (tanks,
supports, piping, flow meters) appears to be neglected, and advanced deterioration
and increasing risk is apparent 11 . Fuel quality is not regularly tested, but is
(anecdotally) not acceptable. Also, though mechanical overhauls are carried out, and
critical spares to enable this are usually held in inventory, they are reactive, i.e.,
carried out only after an unplanned outage.
74.
The estimated materials cost for routine maintenance of the power supply
(lube and other fluids, filters, etc.) is $60,000 per year. In addition to this, it is
estimated that approximately 100 of the approximately 1,100 installed single-phase
prepayment meters need to be replaced each year, at a cost of $300/meter or a total
of $30,000/year. Manpower costs of maintenance are not included in this estimate as
personnel costs are accounted for separately in total operating cost and are
assumed not to be affected by the level of maintenance activities.
75.
In the water supply sector, cleaning of saltwater wells is carried out regularly.
Cleaning of the screens at the bottom of the wells is currently carried out only if a
problem is noticed (i.e., reactively), but is recommended once a year. There are four
11

Waste oil from the engines is stored in abandoned fuel tanks, which are now all nearly full. Arrangements for the
permanent disposal of waste oil (shipping it to either Kwajalein or Majuro for recycling) do not seem to have been
made.
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pumps in the saltwater wells and two pumps at the RO plant for freshwater, and
these frequently need replacement—reportedly every six months. Pumps are
normally a capital item, replaced reactively, but at a frequency that makes pump
replacement a routine maintenance item for KAJUR12. In the RO plant, chlorine and
other chemicals are used continuously, while filters are replaced twice a year.
76.
In the wastewater sector, routine maintenance consists largely of cleaning the
lift stations twice a month and reactively replacing about 12 pumps at six-monthly
intervals.
77.
In all sectors, the effective practice of preventative maintenance involves
remaining diligent about routine maintenance, covering all of those maintenance and
equipment monitoring activities that are carried out daily (checking fluid levels,
connections, seals, casings, temperatures, etc.) and anything else that is done with a
frequency of yearly or more, such as changing fluids and filters, cleaning equipment,
topping up additives, checking meters, etc.
78.
Further, it is essential to keep up with major maintenance procedures, such
as equipment overhauls, on the schedule recommended by the manufacturer. These
procedures are infrequent, and usually require financial planning. For example, for a
diesel engine, the manufacturer may recommend changing pumps, pistons, rings,
and bearings and perhaps other components every, say, 20,000 running hours. It is
best, and cheaper in the long run, to carry out these operations on the recommended
schedule 13 rather than waiting for equipment to fail, as is the current practice.
Equipment failure is usually a sign of serious internal damage that could have been
prevented at lower cost through proactive, pre-breakdown major maintenance. Once
a schedule of preventative major maintenance is determined, parts can be ordered
well in advance and usually at lower cost compared to ordering parts in panic mode
following an equipment breakdown.
79.
For the power supply, it is assumed that diesel engine overhauls are required
every 20,000 running hours, or approximately every 3 years of operation per engine,
at about $300,000 per overhaul for parts and specialist expertise as required. A
recommended schedule of routine and major maintenance costs to be included in the
operating budget is set out in Reference 4.
80.
For the water supply, major maintenance includes replacement of the RO
plant membranes once a year, and replacement of high-pressure pumps (reactively)
once every two years. Also, a consulting RO technician visits once a year from
overseas to supervise major maintenance operations. The three water reservoirs
need roof and liner replacements every ten years. Water supply routine maintenance
expenditures are expected to average $144,000 per year, comprising items set out in
Reference 4. No major maintenance expenditures apart from periodic asset
replacement expenditures (see below) are expected in the water supply sector.
81.
Wastewater sector routine maintenance expenditures are expected to
average $108,500 per year, comprising items set out in Reference 4. Major
maintenance is not practiced in the existing system, but will be required for the
wastewater project to be installed.
82.
Unlike the water supply sector, periodic expenditures for major maintenance
in the wastewater sector are needed to rehabilitate assets with a periodicity of about
12

Better asset management under the proposed project may result in a need to replace pumps less frequently.
taking due account of local operating conditions which might indicate the need for shorter intervals between such
operations
13
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ten years, as asset wear and tear is comparatively high. Replacement of key assets
is also more frequent than they are in the water supply. A wastewater maintenance
schedule is set out in Reference 4.
Capital Asset Replacement Schedule (Capital Budget)
83.
For financial planning purposes, it is necessary to anticipate an asset
reaching the end of its useful life, and the need to replace it. Because of the harsh
operating environment in Ebeye, a realistic estimate must be made of the effective
useful life of each of KAJUR’s major assets, such as diesel engines and RO plants,
even if these are shorter than the lifetimes usually attained for such assets elsewhere
in the world. For example, the PPTA estimates that a diesel engine operating on
baseload duty in Ebeye will have a useful life of 10 years. The same engine
operating in say, California, might be expected to last 15 or 20 years.
84.
The replacement of capital assets is financed under KAJUR’s capital budget,
funded externally with some percentage of internal contributions from KAJUR
probably required. The PPTA has not identified the financing sources for KAJUR’s
capital asset replacement budget. It is nevertheless important to set out the capital
budget in order to facilitate financial planning and ensure that the requisite finance is
identified before the expenditures become necessary.
85.
The key point in the present discussion is that adequate maintenance and
timely asset replacement or rehabilitation in KAJUR’s three systems will involve
considerable expenditure in every year, and multi-million dollar expenditures every 5
years or so. KAJUR will need to acquire skills in financial planning and fund
management to ensure that funds are available to meet these expenditures when
they are needed.
86.
Maintenance expenditures, including periodic ‘major’ maintenance, are part of
KAJUR’s operating costs and need to be met with internal funds, i.e., revenues
based on approved tariffs. Capital asset replacements and rehabilitation are part of
the capital budget and will be at least in part externally funded, and will need to be
amortised, perhaps through a loan or an arrangement with the US Compact and
other donors. Any project to upgrade KAJUR’s capacity and standards of service
delivery, including the proposed project, necessitates such expenditures. It is not too
early to begin dialogue with the Combined Utilities Board (CUB), the RMI
government, and prospective financial sources to secure viable options for future
funding. Moreover, KAJUR’s Finance Division needs to be mobilised, and skills
upgraded accordingly, to initiate such dialogue and move it forward.
External Reporting

Board Relations
87.
KAJUR is a government-owned for-profit Corporation, established in 1990 at
the end of a power and water sector management contract with a firm based in
Guam. KAJUR was again placed under an overseas management contract from
2000 to 2005, with the power and water utility in Pago Pago, American Samoa, the
American Samoa Power Authority (ASPA). During the ASPA period, the seawater
distillation facility for fresh water production next to the power plant was
decommissioned, and a seawater reverse osmosis desalination plant in the middle of
the island was commissioned, which still runs today. During that period also, ASPA
undoubtedly faced a host of technical and management issues in Ebeye that might
have relevance to KAJUR currently, but unfortunately few records of the period were
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kept and there is little institutional memory at KAJUR from which relevant lessons
might be drawn.
88.
In 2006, KAJUR was combined with a national utility comprising KAJUR,
MEC, and the MWSC, the latter two operating in Majuro. As a member of the
combined utility, KAJUR is under the RMI Ministry of Public Works and reports to the
Minister, who also chairs the CUB.
89.
Reporting at the national level on KAJUR’s operational results and budgetary
requirements occurs at an annual budget briefing in the Nitijela, in concert with the
other two members of the Combined Utilities. The utility is under the direction of the
CUB, which meets once a month in Majuro. Once a year, usually in February to
coincide with Independence Day, the Board meets in Ebeye.
90.
Logistical difficulties prevent adequate KAJUR representation at the Board
level; a member of the Board reports that CUB deliberations are commonly
dominated by discussions of the Majuro utilities, with KAJUR’s issues relatively
neglected. KAJUR management attend few meetings. KAJUR management thus find
themselves in somewhat of a vacuum; the continuing weak relationship between
management and the Board has pervasive effects and is perhaps the most serious
issue facing management presently. Sustained focused attention on KAJUR issues
from the CUB is needed to ensure that the utility’s needs are understood and that it
gets full guidance and support at the national level, particularly in authenticating the
decisions that management need to make in this time of momentous change for
KAJUR. Management now face the daunting prospects of implementing tariffs for
water supply and sewer services, and of growing its personnel and institutional
capacity to manage a greatly enlarged asset base, and they simply cannot do this
without active support at the Board level.
91.
As noted previously, the Comprehensive Reform Strategy, which has been
endorsed by the Board, recommends that the CUB should conduct at least one
meeting per quarter on KAJUR issues, and that these meetings should be held in
Ebeye. The PPTA strongly endorses this recommendation and encourages the
measure to be implemented immediately. Further, and especially important, a flow of
written information from KAJUR management to the Board in advance of each
meeting and kept on file, to inform the Board of the relevant considerations, a
concise expression of management’s recommendations, and the financial
implications of the recommendations needs to become standardized and routine.

Board Information Papers: Annual and Quarterly Reports
92.
Official reporting by KAJUR on its financial performance or operating results
is not adequate for planning purposes, either internally or externally. No Annual
Report is available; documentation so far available on KAJUR’s financial
performance is limited to the financial statements prepared by the external Auditor
and KAJUR’s annual budgets. Budgetary performance is routinely monitored only
once a year, in a highly reactive process that captures overspending only after the
fact. The effect of these constraints is compounded by short institutional memory:
senior management comprises relatively recent hires, while internal record-keeping
is poor. There is no central filing system to keep records of capital projects, or
historical financial data. In January 2013, KAJUR’s main computers for financial
accounting and record-keeping crashed, and both the computers and the accounting
software (MAS90) they were running had to be replaced. All financial data were lost.
The current accounting software (MIP) was procured and installed in May 2013;
payroll and other functions between January and May were conducted manually.
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Teething problems with the new software (and reconciling the manually-done
accounts) remain. Installing an automatic computer backup system with support from
NTA and establishing a comprehensive and well-organised central corporate filing
system are highly recommended short term improvements.
93.
Preparation of an Annual Report, independent of the external Audit Report
and covering financial performance in standard format and highlighting key
operational data14, and prepared within 3 months of the close of every financial year
is recommended and indeed is required under the SOE Bill as previously discussed.
Quarterly reports, briefer but in a similar format, should also be prepared for
presentation at each quarterly Board meeting, as they would greatly facilitate
monitoring of current activities and the end-of-year preparation of the Annual Report.
94.
The structure of the MEC’s Annual Report is recommended for KAJUR’s
Annual Report, as Board members are already familiar with the MEC report and will
be able to navigate through information more quickly if it’s in the same format. The
entire MEC 2013 Annual Report is 15 pages.
95.
Section I of the MEC Annual Report contains an Executive Summary
containing a paragraph highlighting each major development during the year (e.g.,
asset acquisitions and write-offs, tariff changes, new internal and donor-assisted
program initiatives, changes in sales compared to the previous year, changes in
expenses, and operating profits).
96.
Section II summarises operational data for the year in tabular format
(highlighting production and sales by month, inputs consumed by month, efficiency
measures such as average input per unit produced, input prices and costs by month,
etc. – the ‘key performance indicators’ as discussed above should all be included).
Much of this information can and should also be presented with line- and bar-charts.
97.
Section III provides a summary of the utility’s financial statements,
highlighting revenues, expenditures, operating income, subsidies and grants
received and including a Balance Sheet and statements of Profit and Loss and Cash
Flows.

Board Decision Papers
98.
Decision papers differ from information papers (such as Annual Reports) in
that they are closely focused on a particular issue that requires a Board decision.
They should be concise.
99.
Section I of a Decision Paper should be headed “Matters Arising” or
something similar, and contain a few paragraphs describing the situation and
relevant considerations that prompt the need for a decision, e.g., approval of an
investment proposal or a tariff change. This section can refer to more elaborate
studies (and these should be made available to all Board members on request) if
relevant to the matter at hand. But Section I should give a full and fair summary of
the relevant considerations.
100. Section II, headed “Recommendations”, contains a concise statement of the
actions for which Management is requesting approval.

14

e.g., volumes of electricity and fresh and salt water produced, fuel consumed, customers served, major capital
developments, tariff changes (if any), customer awareness initiatives initiated and on-going, technical challenges
faced, etc.
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101. Section III, headed “Financial Implications” would highlight Management’s
analysis of the net financial impact of implementing the recommendation and
comparing this to the financial impact of not implementing the recommendation.
Expected social and even political consequences of the proposed action can be
highlighted here also, if relevant. For example, a request for approval of a tariff
increase would compare revenues with and without the tariff increase, and would
include analysis of the features of the tariff designed to protect low-income
consumers, and how the resulting tariff would compare to those elsewhere in the
Marshall Islands or in the Pacific region.
102. Both Information Papers and Decision Papers should be numbered
sequentially, signed by the GM and/or Chief Financial Officer as relevant, and
conveyed to each Board member at least 1 week prior to the date of the scheduled
Board meeting.
Human Resources: Personnel Structure, Performance Evaluation, and Training
Current personnel structure and vacancies
103. Formally, KAJUR’s personnel structure is appropriately organised to serve
the utility’s production areas. Directly reporting to the General Manager, there are
three Divisions: Administration, which contains security, personnel, and information
technology; Finance Operations, containing payroll & accounting, supply &
procurement, and billing; and Technical Operations, containing facilities and
equipment operations, power generation, transmission & distribution, and water and
sewer operations. The full organisation has 89 positions, of which 73 are presently
filled and nearly a fifth of all positions, 16, are vacant. KAJUR’s Organisation Chart,
prepared in 2013, is available as Appendix 1 to Reference 4.
104. In lieu of a formal ‘salary scale’ classification of KAJUR personnel, for present
purposes employees have been grouped into 5 pay categories, based on their hourly
rates of pay. A summary of personnel numbers by these categories, showing filled
positions and vacancies, is shown in Table 11.
Table 11. KAJUR Personnel and Vacancies, by Approximate Pay Category

105. About a quarter of the supervisory and engineering positions, senior
technicians and operator positions, and mid-level technician and operator positions
are currently vacant, and most appear to have been vacant for a considerable time.
Proportionally, far fewer vacancies are present in the lower-skilled job categories.
The senior-level vacancies have negatively affected KAJUR’s capacity to operate
and maintain assets efficiently, and to carry out planning and monitoring functions.
To cope with the responsibilities of implementing the Comprehensive Reform
Strategy and the upcoming new SOE law, not to mention implementing, operating,
and appropriately maintaining the water and sanitation upgrade project, the
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vacancies in KAJUR’s staff will have to be filled with qualified personnel, and staff will
have to be increased in certain vital areas, as discussed below.
Wages and Salaries and Recruitment Competitiveness
106. The reasons for the senior-level vacancies at KAJUR, and for their longevity,
are not difficult to surmise. KAJUR is not wage-competitive. A short distance from
Ebeye, the US Army Kwajalein Atoll (USAKA) airbase employs over 1,000
Marshallese to operate retail, wholesale, and infrastructure services, including the
water supply, power, and sanitation, in positions similar to those at KAJUR. USAKA
personnel work under 13 pay scales, K01-K13 which have been grouped, based on
job categories, into approximate equivalence to the 5 KAJUR pay categories as
discussed above. The average hourly rate of pay at USAKA in the lower skilled
categories is at least 50% higher than the equivalent at KAJUR, and at the senior
operator and senior management levels, it is 80%-90% higher. Pay scales in Majuro
for equivalent job categories, e.g., at the MEC and MWSC, are reportedly similar to
those at USAKA. There can be little doubt of the reason that KAJUR finds it difficult
to attract and keep qualified personnel, particularly in the vital capacity strengthening
skilled categories.
Figure 14. Comparison of USAKA and KAJUR Hourly rates for Equivalent Job
Categories

107. Another severe constraint in Ebeye that may affect recruitment of
Marshallese from outside of Ebeye is a lack of good housing, and this will be difficult
to address. In the view of the PPTA, however, it is necessary to adjust KAJUR’s
wage scales to be more competitive with those of USAKA and Majuro so as to have
a chance of attracting permanent skilled Marshallese personnel, if corporate
efficiency, stability, and autonomous capacity are to be achieved (as is clearly the
national intent for all SOEs). The alternative to adjusting wage scales is for the
organisation to limp along under severe capacity constraints, punctuated
occasionally by bringing in expensive short term expertise to deal with intermittent
crises, a situation that fairly well characterises the history of KAJUR since it was
founded in 1990.
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108. Recruitment to fill all existing vacancies in KAJUR’s personnel structure
should proceed urgently.
Job Descriptions and Performance Assessment
109. Until recently, it was fair to say that KAJUR had little awareness of the
capacity of its human resources. On the job training as presently practiced is an
important but limited process, conveyed from supervisor to immediate subordinate,
and awareness of the capacities built up or failing to be built up in this way is not
widely diffused. A valuable step forward was taken in December 2013-February 2014,
when job descriptions were prepared for all KAJUR employees. Although the job
descriptions will (and should) evolve with changing circumstances and skill needs,
they provide a sound basis for evaluating the skill levels required throughout the
organisation and greatly help to map out training requirements. The job descriptions
should also specify formal qualifications and certifications required for each skilled
job category, as discussed further below.
110. Equally important, job descriptions provide a means to carry out personnel
evaluations, an activity that has not been practiced systematically at KAJUR to date.
A “Staff Appraisal” form is available to KAJUR personnel managers (the same form is
used by MEC), but no written record of past evaluations could be found and it is
believed that none exist.
111. The existing Staff Appraisal form, filled out once a year by each employee’s
immediate supervisor, gives a performance rating from 0 to 4 (4 being the highest)
against 9 objectives or performance criteria, including: (i) fulfilling all responsibilities
in the job description; (ii) ability to make good decisions independently; (iii) ability to
motivate and supervise subordinates; (iv) being a good team player with good people
skills; (v) being an effective communicator; (vi) complying with policies and
procedures and giving no cause for disciplinary action; (vii) being punctual and
diligent; (viii) observing appropriate dress code and utilizing safety gear (as
applicable); and (ix) actively pursuing staff training opportunities.
112. These performance criteria are appropriate. It is recommended, however, that
the form be customised to each employee by replacing criterion (i), fulfilling all
responsibilities in the job description, with the actual list of functions in the job
description, and that an explicit evaluation be made against each one. It is further
recommended that, as part of the evaluation, each employee meets with the KAJUR
training manager (further discussed below) to review the employee’s training
requirements and opportunities, and that prospects for advancement to higher skill
categories, subject to training and good performance, be explained. It is emphasised
in this regard that retention of skilled employees by KAJUR will require an ethos of
loyalty arising from a career development process that is well understood and
actually delivers training and advancement.
113. A permanent record should be opened on each employee and filed securely,
documenting the employee’s job description, training opportunities offered and taken,
certifications achieved, job changes and wage changes made and, most importantly
the record of annual job evaluations. On this basis, career development becomes a
transparent and measurable process.
Training
114. Finding recruits with formal qualifications is difficult, an Ebeye-wide problem.
Throughout KAJUR’s organisation there are very few staff with any tertiary

37

qualifications, recruitment is generally at the high school graduate level, and training
is primarily done on the job.
115. If the above recommendations concerning raising wages to more competitive
levels are implemented, prospects of recruiting more highly qualified people into
skilled positions at KAJUR should improve. In addition, however, KAJUR’s training
capacity and the resources devoted to training both need to increase. At present,
though the relatively substantial sum of about $125,000 per annum (about 10% of
the expenditure on personnel) is spent on training, formal training activities are
generally carried out on a reactive, ad hoc basis; that is, training commonly responds
to outside opportunities as they arise, rather than being an internally-driven activity
deliberately targeted at identified capacity building needs. It is highly recommended
that the job descriptions that have been recently prepared be strengthened by adding
explicit formal training requirements to each position. For unskilled positions, formal
qualifications beyond a high school education will usually not be necessary. However,
for all skilled positions such as underground cable jointers and other T/D
maintenance personnel, diesel plant operators, mechanics, fuel storage maintenance
personnel, RO plant maintenance engineers, sewage treatment operators, not to
mention finance managers, corporate planners, and HR specialists, certifications of
skills should be specified in the relevant job descriptions. Incumbents in those
positions who lack certifications should be required to attend appropriate training and
testing to become certified. New recruits who lack them can be hired as apprentices
until they earn the certifications required.
116. Current training and recruitment resources often used by KAJUR include the
following:
Finance Division on the job training is augmented by mentoring provided by
the US software company that provided the recently-installed (May 2013) MIP
accounting package (MEC uses the same accounting package). Training in
the use of MIP was provided to Finance Division staff in three, 1-week
courses. Also, the Association of Pacific Island Public Auditors (APIPA),
sponsored by the USDA Graduate School, provides 1-week courses annually
in different Pacific locations to Finance Division staff in accounting and
auditing procedures. In addition to providing KAJUR’s internal auditing
function, the MEC in Majuro also provide accounting system troubleshooting
and staff mentoring to KAJUR.
The US Job Corps program, active in RMI, maintains a data base of
prospective Marshallese high school graduates, from which KAJUR and other
organisations recruit. The Job Corps also provides academic equivalency
assessments and certifications and trade training to prospective recruits.
Technical training is available in the form of twinning arrangements with other
Pacific utilities under the auspices of the Pacific Power Association and the
Pacific Water and Wastewater Association. KAJUR must fund the costs of
participating in these arrangements, and allocated approximately $76,000 for
this purpose in FY 2013.
117. In planning its training program, KAJUR should avail itself of training
resources worldwide. Some of these may be accessible online, some may be
available by bringing instructors or mentors to Ebeye on short-duration contracts, but
others will be available only by sending personnel overseas to attend courses or
mentoring sessions (of greater or lesser duration). Aid programs may be available to
fund some of these, such as the scholarship program at the University of Hawaii
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East-West Center, or the Australian Award Pacific Scholarship program, which funds
trainees’ travel and participation in courses at regional institutions such as the
University of the South Pacific or the Fiji Institute of Technology. Australia has
excellent resident-school training programs (e.g., TAFE). The main point to be
emphasised at present, however, is that KAJUR’s training needs should be identified
internally, and world-wide resources should be assessed for best fit to those needs.
118. A likely issue when implementing the above recommendations, which will
vary in intensity from Division to Division, is that when key staff are sent away for
training, there is often no one to backfill their position, as KAJUR are short of skilled
staff. There would appear to be two possible approaches to addressing this
constraint: (i) short term specialist expertise (perhaps from MEC15) could be recruited
to back-fill positions as required, or (ii) in some instances, it may be possible for a
Division manager to double-up responsibilities during the time when the relevant
trainee is away, compensated with the inducement of a substantial premium attached
to their wages. In either case, the additional costs of such back-filling should come
out of the training budget.
119. The first approach (recruitment of short term expertise from outside) is likely
to be the more expensive as KAJUR will need to support the expert’s travel,
subsistence, and housing costs; therefore for each affected position, approach (ii)
should be explored first.
120. Given the centrality of personnel recruitment and training in KAJUR’s nearand long-term future, it is recommended that a fulltime Training Manager be recruited
to work in the HR Office, tasked with (i) assessing in detail the training and
certification needs for all skilled positions and establishing feasible training targets for
KAJUR as a whole, (ii) researching world-wide resources that best meet these needs,
and (iii) designing a rolling three-year training program that achieves the set targets.
It is recommended that an initial training budget of at least $150,000 per annum be
established to finance training activities, recognising that, after the detailed training
assessment is complete, the annual training budget may well have to be increased,
at least for the first few years. The Training Manager would be responsible for
maintaining permanent employee records.
121. The Training Manager can initially be funded as a position in the PMU
established to implement the project, but a permanent fulltime staff capability in
training management will be required after project implementation is complete. The
detailed training assessment should be carried out during project implementation, to
suit the needs of the new, higher-capacity infrastructure to be installed.
Recommended Augmentation of Personnel
122. In addition to the Training Manager position discussed above, the following
new positions are also recommended.
Chief Financial Officer (who would also work as a Corporate Change
Manager, and could be so called, if desired). The Chief Financial Officer is
responsible for guiding KAJUR in the coming years in implementing the
Comprehensive Reform Strategy and the corporate changes mandated in the
SOE Bill as discussed above, especially in coordinating the inputs and
fulfilling the reporting requirements, including the drafting of the Statement of
15

Qualified overseas volunteers can also be used in these roles, as KAJUR has done in the past with Japanese
volunteers. The Peace Corps, the Australian AVA, or similar European programs could also be used to recruit a
cadre of qualified individuals to serve in back-filling positions during the most intensive training periods.
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Corporate Intent and the Business Plan. For the latter, the CFO will be
required to conduct periodic tariff assessments and to draft papers for the
Board and Minister explaining the case for tariff changes, wage and salary
changes, new recruitment policies, and other matters entailed in business
planning. The CFO will be chiefly responsible for producing the quarterly and
annual operational and financial reports for the Board and Minister and
overseeing the production of financial statements for external audit.
Budget Manager. One additional senior staff member with formal
qualifications in financial management will be required in the KAJUR Finance
Division to assist in handling the greater cash flows that will follow
implementation of the project and the introduction of water and sewer tariffs.
Working closely with the CFO, the additional staff member will also be
responsible for assisting with the preparation of the quarterly and annual
budgets and carrying out quarterly budget monitoring for KAJUR, and
supervising staff to implement a quarterly inventory control system (as
discussed above).
Water Distribution Manager. In the water supply sector, some 1,100 new
prepayment water meters are to be installed under the project. A Water
Distribution Manager will be required to oversee inspections, maintenance,
and replacement (as required) of these meters. The Water Distribution
Manager is also responsible for maintaining salt water meters installed for
monitoring purposes on the salt water feed system for the RO plant and on
the salt water flushing system. In addition, if KAJUR pursues ‘outsourcing’ of
functions such as customer connections and float valve inspections and
repairs, or even pump maintenance, to local companies, the Water
Distribution Manager could also function as a contract supervisor for these
functions.
Proposed FY 2015 Budget
123.

A projected budget for 2015-2023 by Division is provided in Table 12 overleaf.
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Table 12. Projected KAJUR Budget by Division, 2015-2023

FY
HQ/Administration
Personnel, Salaries and
Wages
Personnel, Employee
Benefits
Lease (HQ building)
Fuel Consumed (gals),
KAJUR vehicles
Fuel Price (USD/gal)
Fuel Expense, KAJUR
vehicles
Contractual Services (MEC
assistance)
Audit Fees (Deloitte)
IT Support Services (NTA)
Import Duties and Agents'
Fees
Shipping & Freight
Training (incl Travel)
Vehicle Insurance
Plant and Equipment
Insurance
Utilities/Consumables
Electricity for HQ (kWh)
Electricity Price (USD/kWh)
Electricity Expense
Depreciation
Total HQ Expenses

Actual
2015

Projected ---->
2016
2017

2018

2019

2020

2021

2022

2023

516,152

598,991

598,991

598,991

598,991

598,991

598,991

598,991

598,991

145,208
26,268

168,513
26,268

168,513
26,268

168,513
26,268

168,513
26,268

168,513
26,268

168,513
26,268

168,513
26,268

168,513
26,268

32,820
6.75

32,820
6.75

32,820
6.75

32,820
6.75

32,820
6.75

32,820
6.75

32,820
6.75

32,820
6.75

32,820
6.75

221,537

221,537

221,537

221,537

221,537

221,537

221,537

221,537

221,537

150,000
22,000
14,000

150,000
22,000
14,000

150,000
22,000
14,000

150,000
22,000
14,000

150,000
22,000
14,000

150,000
22,000
14,000

150,000
22,000
14,000

150,000
22,000
14,000

150,000
22,000
14,000

25,000
24,827
124,835
5,000

25,000
24,827
124,835
5,000

25,000
24,827
124,835
5,000

25,000
24,827
124,835
5,000

25,000
24,827
124,835
5,000

25,000
24,827
124,835
5,000

25,000
24,827
124,835
5,000

25,000
24,827
124,835
5,000

25,000
24,827
124,835
5,000

150,000
139,424

150,000
139,424

150,000
139,424

150,000
139,424

150,000
139,424

150,000
139,424

150,000
139,424

150,000
139,424

150,000
139,424

92,878
0.49
45,510
92,075

92,878
0.49
45,510
75,305

92,878
0.49
45,510
18,628

92,878
0.49
45,510
17,677

92,878
0.49
45,510
17,550

92,878
0.49
45,510
17,445

92,878
0.49
45,510
14,077

92,878
0.49
45,510
9,271

92,878
0.49
45,510
7,420

1,701,836

1,791,211

1,734,533

1,733,582

1,733,455

1,733,351

1,729,982

1,725,176

1,723,326
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FY
Electricity Supply
Gross Generation (kWh)
Station Use (kWh)
Station Use (% Gross
Generation)
Energy Sent Out (kWh)
Technical Losses (kWh)
Non-Technical Losses (kWh)
Total Losses (% Energy Sent
Out)
Energy Sales to Consumers
(kWh)
Fuel Consumed (gals/kWh)
Fuel Consumed (gals)
Fuel Price (USD/gal)
Fuel Expense (USD)
Lube Consumed (gals/kWh)
Lube Consumed (gals)
Lube Price (USD/gal)
Lube Expense (USD)
Personnel
Repairs and Maintenance
Electricity Use (kWh)
Electricity Price (USD/kWh)
Electricity Expense
Depreciation
Total Direct Electricity
Expenses
Unit Costs (direct production
cost/kWh sold)
Unit Costs (with overhead
(HQ) costs distributed by
personnel commitment)

Actual
2015

Projected ---->
2016

2017

2018

2019

2020

2021

2022

2023

15,349,320
709,353

15,349,320
709,353

16,070,309
709,353

16,070,309
709,353

16,444,873
709,353

16,444,873
709,353

16,444,873
709,353

16,444,873
709,353

16,444,873
709,353

4.6%
14,639,967
1,024,798
3,139,471

4.6%
14,639,967
1,024,798
3,139,471

4.4%
15,360,956
1,034,970
-

4.4%
15,360,956
1,034,970
-

4.3%
15,735,520
1,034,970
-

4.3%
15,735,520
1,034,970
-

4.3%
15,735,520
1,034,970
-

4.3%
15,735,520
1,034,970
-

4.3%
15,735,520
1,034,970
-

28.4%

28.4%

6.7%

6.7%

6.6%

6.6%

6.6%

6.6%

6.6%

10,475,698
0.06
978,376
3.90
3,815,666
0.00023
3,525
5.95
20,974
286,832
90,000
14,888
0.49
7,295
282,643

10,475,698
0.06
978,376
3.90
3,815,666
0.00023
3,525
5.95
20,974
372,409
90,000
14,888
0.49
7,295
228,529

14,325,986
0.06
1,024,332
3.90
3,994,896
0.00023
3,691
5.95
21,959
372,409
90,000
14,888
0.49
7,295
299,198

14,325,986
0.06
1,024,332
3.90
3,994,896
0.00023
3,691
5.95
21,959
372,409
90,000
14,888
0.49
7,295
301,072

14,700,550
0.06
1,048,207
3.90
4,088,008
0.00023
3,777
5.95
22,471
372,409
90,000
14,888
0.49
7,295
437,562

14,700,550
0.06
1,048,207
3.90
4,088,008
0.00023
3,777
5.95
22,471
372,409
90,000
14,888
0.49
7,295
400,629

14,700,550
0.06
1,048,207
3.90
4,088,008
0.00023
3,777
5.95
22,471
372,409
90,000
14,888
0.49
7,295
360,961

14,700,550
0.06
1,048,207
3.90
4,088,008
0.00023
3,777
5.95
22,471
372,409
90,000
14,888
0.49
7,295
360,866

14,700,550
0.06
1,048,207
3.90
4,088,008
0.00023
3,777
5.95
22,471
372,409
90,000
14,888
0.49
7,295
360,850

4,503,410

4,534,873

4,785,758

4,787,632

5,017,746

4,980,812

4,941,145

4,941,049

4,941,034

0.43

0.43

0.33

0.33

0.34

0.34

0.34

0.34

0.34

0.53

0.55

0.42

0.42

0.42

0.42

0.42

0.41

0.41
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Total Electricity Expenses incl
distributed HQ costs

FY

5,579,296

Actual
2015

5,737,116

5,949,960

Projected ---->
2016

5,951,196

6,181,225

6,144,222

6,102,294

6,098,972

6,097,714

2017

2018

2019

2020

2021

2022

2023

Water Supply
RO Water Produced (gals)
RO Water Delivered by
Truck (gals)
RO Water Pipeline and Truck
Losses (gals)
RO Water Pipeline Losses
(% water produced)
RO Water Sales (gals)
Electricity Consumed
(kWh/1000 gal)
Electricity Consumed
RO+pumps (kWh)
Electricity Price (USD/kWh)
Electricity Expense (USD)
Chemicals
Personnel
Repairs and Maintenance
Depreciation
Total Direct Water Supply
Expenses
Unit Costs (direct production
cost per 1000 gallons sold)
Unit Costs (direct production
cost per m3 sold)
Unit Costs (with overhead
(HQ) costs, per 1000 gallons
sold)

51,953,037

51,953,037

111,892,900

111,892,900

153,158,513

153,158,513

153,158,513

153,158,513

153,158,513

1,602,230

1,602,230

1,602,230

1,602,230

-

-

-

-

-

25,175,403

25,175,403

27,172,110

27,172,110

38,289,628

38,289,628

38,289,628

38,289,628

38,289,628

48.5%

48.5%

24.3%

24.3%

25.0%

25.0%

25.0%

25.0%

25.0%

25,976,518

25,976,518

83,919,675

83,919,675

114,868,885

114,868,885

114,868,885

114,868,885

114,868,885

12.57

12.57

12.57

12.57

12.57

12.57

12.57

12.57

12.57

653,286
0.49
320,110
3,000
102,690
27,000
74,186

653,286
0.49
320,110
3,000
102,690
27,000
72,182

1,407,002
0.49
689,431
10,000
102,690
134,000
70,593

1,407,002
0.49
689,431
10,000
102,690
134,000
469,688

1,925,898
0.49
943,690
10,000
102,690
134,000
470,661

1,925,898
0.49
943,690
10,000
102,690
134,000
1,133,189

1,925,898
0.49
943,690
10,000
102,690
134,000
1,218,041

1,925,898
0.49
943,690
10,000
102,690
134,000
1,193,498

1,925,898
0.49
943,690
10,000
102,690
134,000
1,193,498

526,986

524,982

1,006,714

1,405,809

1,661,041

2,323,569

2,408,421

2,383,877

2,383,877

20.29

20.21

12.00

16.75

14.46

20.23

20.97

20.75

20.75

5.36

5.34

3.17

4.43

3.82

5.34

5.54

5.48

5.48

35.12

32.97

15.82

20.58

17.25

23.02

23.75

23.53

23.53
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Total Water Supply
Expenses incl distributed HQ
costs

912,167

FY

Actual
2015

Sewer Services
Electricity Use (kWh)
Electricity Price (USD/kWh)
Electricity Expense
Personnel
Repairs and Maintenance
Depreciation
Total Direct Sewer Service
Expenses
Total Sewer Service
Expenses incl distributed HQ
costs

Total KAJUR Expenses

856,493

Projected ---->
2016

1,327,735

2017

1,726,655

2018

1,981,863

2019

2,644,372

2020

2,728,600

2021

2,703,167

2022

2,702,825

2023

169,670
0.49
83,138
64,189
100,800
1,253

169,670
0.49
83,138
79,750
100,800
1,253

169,670
0.49
83,138
79,750
100,800
1,253

169,670
0.49
83,138
79,750
100,800
40,232

146,000
0.49
71,540
79,750
108,500
62,120

146,000
0.49
71,540
79,750
108,500
189,487

146,000
0.49
71,540
79,750
108,500
189,487

146,000
0.49
71,540
79,750
108,500
189,487

146,000
0.49
71,540
79,750
108,500
189,487

249,380

264,941

264,941

303,920

321,910

449,276

449,276

449,276

449,276

490,148

522,396

514,250

553,092

571,063

698,415

697,931

697,240

696,974

6,981,610

7,116,005

7,791,945

8,230,943

8,734,151

9,487,009

9,528,825

9,499,379

9,497,513
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Procurement Processes
124. Procurement for the Ebeye Water Supply and Sanitation Project will consist
of primarily international competitive bidding (ICB) for water supply, sanitation and
electricity infrastructure, together with procurement of consulting services for detailed
design and implementation. Some procurement for goods such as vacuum trucks will
also be included. It is unlikely that there will be any significant national competitive
bidding.
125. An initial assessment of the procurement capacity was conducted based on a
review of the Procurement Act and discussions with the KAJUR General Manager
and procurement personnel. (see Appendix 3: Procurement Capacity Assessment –
General Procurement Environment Assessment, Agency Questionnaire and Report
and Recommendations). No discussion has yet been conducted with the Office of the
Procurement Officer (under the Office of the Chief Secretary) or the RMI Bid
Committee. KAJUR only undertakes procurement for goods under $25,000 on the
basis of receipt of three quotations. KAJUR has no experience in procurement of
consulting services or in tendering of works contracts. Procurement in excess of
$25,000 or involving consulting services is generally conducted through the
Marshalls Energy Company (MEC) under the regulations of the Procurement Act and
the RMI Bid Committee.
126. The requirements of the Procurement Act are quite comprehensive and the
legal and regulatory framework is sound. There appear to be adequate safeguards
against corruption with appropriate legal remedies. National practices appear to be
reasonably in line with ADB procurement requirements. Weaknesses appear to be a
lack of training and instructional materials such as manuals to guide procurement
and the lack of a system to disseminate tenders and tender outcomes. However, this
is subject to further discussion with the national procurement authorities. The
General Procurement Environment Assessment based on a perusal of the
Procurement Act suggests an average risk for procurement at the national level.
127. The Procurement Act does provide for some preference to be given to local
suppliers through a provision that they may bid up to 110% of the lowest bid and still
win the tender. This also applies to US suppliers. However, in practice, local
suppliers are rarely competitive within even this 110% threshold and KAJUR finds
that local suppliers rarely bid for goods due as they believe they have little chance of
winning the tender.
128. An assessment of KAJUR’s procurement capabilities suggests that, while the
utility undertakes procurement competently within its limited responsibilities, it would
be a high risk for KAJUR to undertake procurement for the Project works or
consulting services tenders. KAJUR does not have the capacity, systems or
experience to conduct tenders of this nature and, for present, it is prudent to restrict
KAJUR’s role to the procurement of goods worth less than $25,000. However, as
part of the Project’s capacity building it may be appropriate to upgrade the systems
and personnel to enable KAJUR to participate in works and consulting services
tenders under the supervision of the Office of the Procurement Officer.
129. Project procurement for works and consulting services will therefore be
conducted at the national level either through the MEC or the national Procurement
Agency under the Office of the Chief Secretary utilising the RMI Bid Committee. This
procurement will be conducted within the regulations prescribed under the
Procurement Act. The risks involved with procurement conducted by MEC or the
Office of the Chief Secretary have not been evaluated. It may be that the inclusion of
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a Procurement Specialist as part of the Implementation Consultants team will be
required to mitigate the risks associated with procurement at the national level and to
increase the capacity of KAJUR to undertake more complex procurement.
Financial Management Strategy and Plan Summary of Recommendations
130. The following summarises the recommendations made in this report. The
recommendations presume that the water supply and sanitation upgrade project is
implemented as planned.
Tariffs
a. Introduce tariffs for water supply and sewer services, with lifeline rates for
water supply and electricity, in Ebeye in accordance with the schedule shown
in Table 8.
Electricity Supply Metering Improvements
b. Inspect all prepayment meter connections at random times at least twice
yearly. Prosecute tampering promptly when found, and replace defective
meters immediately.
c. Replace all non-KAJUR existing conventional meters by prepayment meters.
Further, all of KAJUR’s conventional meters should be recalibrated or
replaced with new meters.
HR Management
d. Fill all vacancies in the existing personnel structure and urgently recruit
personnel in the following new positions:
Training Manager (HR Office)
Chief Financial Officer (Finance Division)
Budget Manager (Finance Division)
Water Distribution Manager (Water Supply Division)
e. Ensure that job descriptions throughout the KAJUR personnel structure
specify formal qualifications and certifications required for each skilled job
category.
f.

Customise staff appraisal forms for each employee by including the actual list
of functions in the relevant job description, and evaluate performance against
each one. As part of the evaluation, the KAJUR training manager should meet
with each employee to review specific training requirements and opportunities,
and explain prospects for advancement to higher skill categories, subject to
training and good performance.

g. Open a permanent record on each employee and file it securely, documenting
the employee’s job description, training opportunities offered and taken,
certifications achieved, job changes and wage changes made and the record
of annual job evaluations.
Budgeting and Internal Reporting
h. Carry out budget performance monitoring at least quarterly (monthly
preferred), utilising the Key Performance Indicators outlined in Table 10.
i.

Carry out asset inventory audits quarterly rather than annually, in conjunction
with budget monitoring.
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j.

Budget for considerable expenditure involved in routine and (roughly 5-yearly)
periodic major maintenance procedures, in accordance with manufacturers’
recommendations for each major asset.

k. Implement and keep to a schedule of preventative major maintenance, as
suggested in Reference 4.
l.

Begin dialogue with the CUB, the RMI government, and prospective financial
sources to secure viable options for future major maintenance and capital
replacement funding. Mobilise KAJUR’s Finance Division to initiate such
dialogue and move it forward.

m. Effect an automated linkage between budgeting processes and Asset
Register management in relation to generating depreciation schedules,
through the current accounting software (MIP), with the assistance of MEC
mentors and the MIP online consultant.
n. Install an automatic computer backup system with support from NTA and
establish a comprehensive and well-organised central corporate filing system.
Board-Level and External Reporting
o. A KAJUR Board-level subcommittee should be formed, which would meet at
least once a month in Ebeye, which the GM (and other key officers as
needed) would always attend. The sub-Committee would have Board-level
decision authority.
p. Prepare an Annual Report, independent of the external Audit Report and
covering financial performance in standard format and highlighting key
operational data, within three months of the close of every financial year.
Prepare quarterly reports, briefer, but in a similar format, to facilitate
monitoring of current activities and the end-of-year preparation of the Annual
Report. Adopt the structure of the MEC’s Annual Report for KAJUR’s Annual
Report as Board members are already familiar with the MEC report and will
be able to navigate through information more quickly if it’s in the same format.
q. Routinely prepare a flow of written information from KAJUR management to
the Board in advance of each meeting and keep this on file, to inform the
Board of the relevant considerations, a concise expression of management’s
recommendations, and the financial implications of the recommendations.
Decision papers differ from information papers (such as Annual Reports) in
that they are closely focused on a particular issue that requires a Board
decision. They should be concise.
r.

Procurement
Upgrade procurement systems and personnel to enable KAJUR to participate
in works and consulting services tenders under the supervision of the Office
of the Procurement Officer.
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I.

Summary

1.
This paper outlines an economic and a financial evaluation of the proposed water
supply and sanitation project for Ebeye, Republic of Marshall Islands undertaken as part
of TA 8306: Ebeye Water Supply and Sanitation Project (which also contains an
electricity subsector improvement component). Since the first draft of this paper was
prepared (September 2014), a number of questions that at that time remained
unanswered have been resolved. The key ones are:
A cross sectional field investigation was completed in Ebeye in November 2014
concerning the sale of water (by tank truck, with water offered for sale at various
controlled prices per gallon, in different areas of Ebeye to households across a
range of incomes), designed to throw light on residents’ willingness to pay for
water at different income levels and their responsiveness to changes in price.
The investigation was designed and approved as a more reliable method of
gaining insights into the willingness to pay for water in Ebeye based on observed
behaviour, in place of the more traditional methods of household survey and
contingent valuation.
The cost of the Hygiene Awareness and Education Program (HAEP)
accompanying the project has now been estimated at $0.25 million.
The ‘preferred option’ for the project, covering sufficient water supply, sanitation,
and electricity subsector improvements, institutional strengthening, project
implementation assistance, and hygiene awareness promotion to attain the public
health benefits intended for the project, is costed at about $19.2 million, inclusive
of taxes and duties. By agreement reached among the RMI government and
donors in December 2014, the project investment will be financed by grants from
the ADB ($5 million or 26%), Australian Aid ($4 million or 21%), and the Compact
(10.2 million or 53%). The detailed Financing Plan is shown below in Table 2.
2.
The project, under current parameters and assumptions (discussed below),
indicates strong performance both economically and financially. The project addresses
the urgent need to reduce risks to the public health from water borne diseases and poor
hygiene practices, will reduce onshore and marine pollution from sewage effluent by
strengthening collection, treatment, and disposal capacity, will greatly expand the supply
of water in Ebeye that is safe for human consumption and reliably deliver it to all
consumers by pipeline, will strengthen the efficiency and effectiveness of KAJUR as a
provider of essential services in Ebeye, and will strengthen KAJUR’s financial
sustainability by expanding its revenue base and helping it to recover costs.
3.
As currently calculated, the project economic internal rate of return is 14.8%, with
an economic net present value of $3.1 million. The project financial internal rate of return
is 19.1% with a financial net present value $43.0 million1. Project performance is ‘robust’
to adverse changes in key cost and benefit parameters, both economically and
financially.

II.

Purpose of Project

4.
The project is designed to address the high incidence of waterborne disease on
Ebeye by improving access to safe water and sanitation and promoting behavioural
1

Discounted at the weighted average cost of capital estimated at 4.9%

1

changes to improve hygiene standards. The high incidence of waterborne disease,
primarily gastroenteritis, is attributed to: (i) limited access to safe water; (ii) ineffective
hygiene behaviours, particularly among children; and (iii) a dilapidated sanitation system.
In the recent past, Ebeye has suffered outbreaks of potentially lethal water-borne
diseases such as cholera (early 2000s), and under present conditions is highly
vulnerable to further such outbreaks.
5.
The primary sources of potable water for households on Ebeye are the public
fresh water supply provided by KAJUR through a Salt Water Reverse Osmosis (SWRO)
plant, household rainwater tanks, bottled water sold commercially in Ebeye and water
sourced from the US military base on Kwajalein (largely carried in in small containers by
Ebeye residents working at the air base). Groundwater reserves of freshwater are
minimal, fluctuate significantly depending on rainfall, and do not contribute to the
freshwater supplies on Ebeye. Currently, the SWRO plant produces about 130,000
gallons per day potentially providing 15.8 gallons (60 liters) per day to every person (lcd),
but due to leakage from the fresh water supply network and uncontrolled overflows from
water reservoirs, actual delivery is about 30-35 lcd or less.
6.
Rainwater harvesting is being utilized by households to increase access to
potable water, but is not secure due to seasonal rainfall patterns and more frequent
droughts. In drought years water stored in rainwater tanks is fully consumed and
rainwater tanks may remain unreplenished for long periods. In an average rainfall year, it
is estimated that rainwater harvesting could supply 21% of the freshwater requirements
of Ebeye. Climate projections for the Marshall Islands indicate higher air and sea
temperatures and higher rainfall, so rainwater harvesting could become an increasingly
important supplementary household freshwater. There are, however, serious health risks
associated with rainwater, as businesses, and especially households are not vigilant in
treating stored rainwater before use (e.g., boiling, filtering, and/or bleaching).
7.
Public awareness of water related issues is low, and education activities and
outreach are limited. A long-duration hygiene and water awareness campaign is
provided in the proposed project to foster sustained behavioural change required for
improved hygiene and reduced incidence of waterborne diseases. The campaign will
focus on children, which comprise 45% of Ebeye’s population, through programs
delivered in schools and to women’s groups.
8.
The Ebeye saltwater sewerage system has progressively failed due to lack of
maintenance since its commissioning in 1967. Salt water for the operation of the sewer
system is sourced from two deep wells and is pumped through a dedicated saltwater
reticulation network to most areas of Ebeye. Pressure in the saltwater reticulation mains
is very low and is insufficient for operation of fire hydrants. The sewage treatment plant
has not operated since 2001 and untreated sewage is discharged into the lagoon. As a
result of leaking toilet cisterns and possible leakage in the saltwater reticulation network,
many times more saltwater is being pumped into the network than is necessary for toilet
flushing. The sewage pump stations have limited pumping capacity and frequently fail.
The large quantity of saltwater being pumped into the systems and pump failures often
result in sewage overflows from manholes and pump stations into the streets. Overflows
from the sewerage network and discharge of raw sewage to the lagoon present serious
health hazards and risks to fishing and recreational activities in the lagoon. Water
quality testing by the RMI Environmental Protection Agency (EPA) indicates that the
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marine water quality at several locations on Ebeye’s lagoon foreshore does not meet
EPA standards due to sewage contamination.
9.
Over the past six fiscal years, KAJUR has recorded operating losses of $2 million
or more. Electricity services account for about 88% of KAJUR’s operating revenue.
Water supply and sewerage services are provided by KAJUR free of charge to most
consumers. KAJUR has financed the gap between expenditure and operating revenues
through grants from the United States. Non-technical losses in the electricity subsector
are high, largely due to faulty metering of large commercial and government loads, and
to metering tampering. The project includes a component that addresses electricity
metering, which will strengthen KAJUR’s revenue collection, improve its financial viability,
and reduce the level of tariffs otherwise required for cost recovery.
10.
KAJUR has developed a reform strategy to improve its financial sustainability
through improved operational efficiency and increased revenues. The reform strategy
includes plans to install consumer water meters and the introduction of volumetric-based
charges for water supply and flat monthly rates for sewerage services. However, water
and sewerage tariff policies have yet to be developed; tariff requirements have been
analysed by the TA under a variety of scenarios and are employed in the financial
analysis presented in this paper.
11.

The project will:
a. Provide potable piped water up to 105 litres per capita per day on a reliable 24/7
basis to all residents and commercial establishments that desire a connection in
Ebeye, including to 1,500-2,000 residents in the North Camp and Fire Victims
settlements at the north end of the island, which are presently not connected to
piped household supplies;
b. Connect all residents and commercial establishments to a reliable and safe
sewage collection, treatment, and disposal system that will greatly reduce onshore and lagoon-side marine contamination, reducing the water-borne threat to
public health and the incidence of disease and improving the on-shore and
marine environments for livelihoods and recreation;
c. Mount a sustained campaign of public awareness promoting hygiene, aimed at
children and adults, that will reduce disease-spreading practices;
d. Undertake institutional reforms within KAJUR improving management and asset
maintenance practices; and undertake universal and accurate metering of all
electricity and water supply consumers to ensure the integrity of KAJUR’s
revenue collection;
e. Strengthen the reliability of KAJUR’s electricity operations with the replacement
of aging HV switchgear and transmission/distribution components and other
works to ensure that KAJUR’s services (electricity for lighting, air-conditioning,
refrigeration, etc.; the water supply; and sewerage collection, treatment, and
disposal services), all of which depend on the continuous supply of electricity, are
similarly reliable.

III.

Least Cost Analysis

12.
In the constrained environment of Ebeye, affordable technical options for
expanding and improving the water supply and for improving sewerage services to
3

reduce threats to the public health are limited. The following options, as alternatives to
the proposed project, have been considered:

Water Supply
13.
No reliable groundwater and no surface water resources exist in Ebeye that
could meet current and projected demand for fresh water. Alternatives to the
desalination of seawater as the primary source (the proposed project) are (i) capturing
all or a majority of Ebeye’s water supply through rainwater harvesting, and (ii) receiving
a fresh water supply in volume by pipeline or other means from the Kwajalein airbase.

Rainwater Harvesting
14.
The TA undertook a study of rainwater harvesting potential in early 2014 2 ,
considering rainfall patterns, the total ground and roof area in Ebeye available for
rainwater collection, and other parameters. The analysis concluded that current and
projected rainfall and available area were not sufficient to allow 100% reliance on
rainwater harvesting to meet Ebeye’s water supply requirements. However, in
combination with KAJUR’s existing desalination capacity, rainwater harvesting could
meet demand on average but would require 20% of the total surface area of Ebeye
(involving, among other things, substantial roofing and guttering refurbishments by
households and businesses) and each household would need an average of 3,500
gallons of storage capacity. However, even with these resources dedicated to rainwater,
the number of days in the year in which there would be insufficient rainfall to satisfy the
target level of consumption would still be 50%. In addition, use of rainwater for a
significant share of potable water carries high risks, as to make the rainwater safe for
human consumption would require the constant vigilance of all households and
businesses for (and willingness to go to the expense of) water treatment before use. It is
therefore not recommended that rainwater be used as the method to increase the water
supply volume on Ebeye.

Pipeline Supply from Kwajalein Airbase
15.
An underwater pipeline (or regular barge arrangement) could be established
connecting Ebeye with the fresh water supply at the airbase. The cost of such a pipeline
or a sustained and regular barge arrangement has not been estimated, but it is noted
that the air base’s water supply is also based on desalination, at a cost approximately
equivalent to the costs of an efficient SWRO supply on Ebeye. Since the pipeline or
barge arrangement would be in addition to that cost, it is concluded that this option could
not be least cost.

Sewerage Services
16.
In preparation of the sewage subsector master plan, the TA considered two
options for the ocean outfall (ocean side and lagoon side), and three options for sewage
treatment before effluent disposal: (i) primary treatment by fine screening, (ii) chemically
enhanced primary treatment, and (iii) rehabilitation of the existing waste water treatment
plant. For the outfall, it was concluded that installing a pipe and discharging effluent on
the ocean side was not technically feasible because prevailing wind and current patterns
would force the effluent back to shore, and because its construction would entail
technical challenges that would greatly increase its cost. For the sewage treatment
2
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options, it was found that primary treatment by fine screening was by far the least cost
option, in terms of both initial costs and operational requirements. The proposed sewage
subsector project component is the least cost of the available options.

IV.

Cost Estimate and Financing Plan

17.
A detailed cost estimate of the project, in financial prices, is shown in Table 2
overleaf. Also shown in Table 2 is the proposed detailed Financing Plan. The distribution
of investment costs across the sources of finance is shown in Table 1.
Table 1. Known Sources of Expected Project Finance

Sources of Finance
ADB
Australian Aid (DFAT)
Compact Funds
Total (all sources)

V.

(US$ m)
5.0
4.0
10.2
19.2

Incremental Supply (With Project)

18.
The incremental supply of significance to the economic and financial analysis of
the project is the increase in quantity and accessibility in potable water enabled by the
water supply component, since this represents a benefit to individuals and is subject to
individual valuation. (The project will also enable a greatly increased number of
connections to a centralised sewage collection, treatment, and disposal system, but the
benefits of this are felt mainly at the community, rather than the individual level.)
19.
The water supply master plan provides that the target potable water consumption
level with the project is 105 litres per capita per day (lcd). Based on an analysis of
rainwater harvesting potential in Ebeye, conducted by the TA (see footnote 1), it is
estimated that in an average rainfall year, 22 lcd is provided by rainwater with existing
rainwater harvesting facilities. However, the rainwater (and intermittently supplied piped
RO water) is contaminated, as it is stored in contaminated tanks and used untreated.
Usage of this water is responsible for the high prevalence of water-borne disease in
Ebeye. With the project, therefore, household and commercial storage tanks are
bypassed and the entire supply to consumers consists of safe, potable water provided
through meters direct to each consumer’s freshwater taps. For the purposes of analysis,
non-incremental supply is taken to be nil.
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Table 2. Detailed Project Cost Estimate and Tentative Financing Plan (USD)

Components and Sub-Components

Cost
Estimate
(USD)

ADB
(grant)

Sources of Finance
GoA
Compact
(grant)
(grant)

I. Base Cost
Component A - Water Supply
Water Supply Stage 1 (Option 2)
Demolish filter beds at SWRO plant
Develop salt water wells (2) at plant site, 6 m deep, 300 mm casing
Install submersible pumps (2) in wells, with pipework to ground tanks
New RO plant (1.6 MLD) including new building
Re-locate/upgrade fresh water pumping station
Brine disposal 6" pipeline and connection to outfall (500 m)
Elevated (50') fresh water reservoir, 100 m3 at plant site
Install bulk meters (10)
Extend fresh water distribution system to unserved areas (135 m)
New connections and prepaid water meters, all consumers (900)
Fire-fighting hydrants plus fire truck

$5,449,000
$10,000
$120,000
$116,000
$2,520,000
$61,000
$450,000
$167,000
$15,000
$110,000
$1,500,000
$380,000

$-

$-

$5,449,000
$10,000
$120,000
$116,000
$2,520,000
$61,000
$450,000
$167,000
$15,000
$110,000
$1,500,000
$380,000

Water Supply Stage 2 (Option 2)
Conduct leak detection survey w/training to KAJUR
Repair 6" pipeline (730 m)

$1,190,000
$400,000
$790,000

$-

$374,950
$374,950

$815,050
$25,050
$790,000

Subtotal, Water Supply

$6,639,000
100%

$0%

$374,950
6%

$6,264,050
94%

$1,249,000
$225,000
$402,000
$195,000
$104,000
$225,000
$55,000

$-

$1,249,000
$225,000
$402,000
$195,000
$104,000
$225,000
$55,000

$$$$$$$-

Component B - Wastewater
Sewer Pipe Network
Pipeline Rehabilitation/Replacement (450 m)
Replace 8" Sewer Force Main (670 m)
Extension to the 8" sewer network (300 m)
Extension to the 6" sewer network (200 m)
Sewer extension house connections (150)
Rehabilitation of manholes frames and covers (110)
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Sources of Finance
ADB
GoA
Compact
(grant)
(grant)
(grant)
$43,000
$-

New and replacement manholes (10)

Cost
Estimate
(USD)
$43,000

Sewer Pumping Stations (4)
Demolition of existing pump stations
Wet well rehabilitation/replacement
Electrical Supply
Electrical panel and controls
Duplex submersible pumps
Pipework, valves and accessories
Lifting davits and lifting equipment
Basket screens and lifting equipment
Wet well cover and access hatches

$374,000
$16,000
$180,000
$20,000
$20,000
$100,000
$20,000
$2,000
$8,000
$8,000

$-

$374,000
$16,000
$180,000
$20,000
$20,000
$100,000
$20,000
$2,000
$8,000
$8,000

$$$$$$$$$$-

Sewer Ocean Outfall
Land-based sewer pipe 12" from WWTP (90 m)
Land-based manholes from WWTP (3)
HDPE outfall pipe 12" - supply & install (350 m)
Dredging and concrete protection 1 m deep (60 m)
Connection to land based sewer
Marker buoys and sign board

$568,000
$63,000
$15,000
$385,000
$90,000
$10,000
$5,000

$-

$568,000
$63,000
$15,000
$385,000
$90,000
$10,000
$5,000

$$$$$$$-

$20,000
$10,000
$10,000

$-

$20,000
$10,000
$10,000

$$$-

$1,129,000
$275,000
$704,000
$150,000

$-

$1,129,000
$275,000
$704,000
$150,000

$$$$-

$165,000

$-

$165,000

$-

Components and Sub-Components

Operations and Maintenance Equipment
Portable submersible pump and hose (1)
Sewer plugs, gas detector, ventilation fan
Salt Water Flushing System
Repair or replace 10% of the pipe network (500 m)
Repair or replace 80% of the house connections (880)
Elevated water storage tank (1 x 50 m3)
Sewage Treatment (Option 1)
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Components and Sub-Components
Concrete inlet structure for screens
Automatic screening equipment
Manual screening bypass
Electrical supply and controls
Subtotal, Wastewater

Cost
Estimate
(USD)
$50,000
$100,000
$10,000
$5,000

Sources of Finance
ADB
GoA
Compact
(grant)
(grant)
(grant)
$50,000
$$100,000
$$10,000
$$5,000
$-

$3,505,000
100%

$0%

$3,505,000
100%

$0%

$1,073,000
$$770,000
$$150,000
$153,000

$-

$-

$1,073,000
$$770,000
$$150,000
$153,000

$1,073,000
100%

$0%

$0%

$1,073,000
100%

$11,217,000

$-

$3,879,950

$7,337,050

Component D - Hygiene Promotion and Awareness

$250,000
100%

$129,950
52%

$120,050
48%

$0%

Component E - Project Implementation Assistance
Design and Supervision
Institutional Strengthening and Capacity Building
Household fixture program

$2,870,050
$1,870,050
$500,000
$500,000
100%

$2,870,050
$1,870,050
$500,000
$500,000
100%

$-

0%

$$$$0%

$3,000,000

$4,000,000

$7,337,050

Component C - Electricity Supply
Investment Program
Replacement of 3-phase meters
Replace HV Busbars and Switchgear
Replace Exhaust Supports and Louvres
Power Plant Data System
Replace Wooden LV Distribution Poles
Subtotal, Electricity Supply

Total materials, equipment, and labour

Total Base Cost
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Components and Sub-Components

II. Contingencies
1. Physical
2. Price

Total Project Costs Before Taxes and Duties

III. Taxes and Duties (13% of Base Cost)

Total Project Cost (I+II+III)

Cost
Estimate
(USD)
$14,337,050
100%

Sources of Finance
ADB
GoA
Compact
(grant)
(grant)
(grant)
21%

28%

51%

$3,013,478
$2,430,130
$583,348
100%

$-

$-

0%

0%

$3,013,478
$2,430,130
$583,348
100%

$17,350,528
100%

$3,000,000
17%

$4,000,000
23%

$10,350,528
60%

$1,863,817
100%

$0%

$0%

$1,863,817
100%

$19,214,344
100%

$3,000,000
16%

$4,000,000
21%

$12,214,344
64%

ADB=Asian Development Bank; GoA=Government of Australia; Compact=Grant from the Compact of Free Association Agreement (US-RMI)
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VI.

Economic Analysis
Valuation of Economic Costs

20.
As shown in Table 2, the total project costs exclusive of taxes and duties but
including both physical and price contingencies, is approximately $17.4 million.
Removing the price contingency from the economic costs reduces the financial cost of
the project, for the purpose of economic analysis, to approximately $16.7 million.
21.
As designed, the project is tightly focused on improving public health by
supplying safe water; safely collecting, treating, and removing from the human
environment Ebeye’s total sewage effluent; and promoting hygienic practices; and thus
reducing the risk of water-borne disease. The water supply component will provide clean
potable water to all residents of Ebeye, while the wastewater component will ensure that
all residents are connected to a safe waste collection, treatment, and disposal system.
The electricity supply component is focused on ensuring the integrity and continuity of
Ebeye’s public power system, on which the production of water and the safe removal of
contaminating waste directly depend. The economic analysis thus proceeds to treat the
project as an integrated whole, focused on clear health-related outcomes.
22.
The valuation of the economic costs of the project results from a comparison of
the with-project and the without-project scenarios. With the project, there will be direct
investments and incremental O&M and asset replacement expenditures for the
expanded RO water supply and the improvements to the wastewater system. In the
electricity supply subsector, however, the with-project scenario includes expenditure on
‘backlog’ maintenance of about $1.1 million, including urgent replacement of the power
station’s HV busbars and switchgear, installation of a power plant automated data
network, and replacement of all wooden poles in the LV distribution system. These items
are common to both the with-project and without-project scenarios, in that KAJUR will
have to address them to keep the power system operating, with or without the project. A
difference between the two scenarios in this regard might exist in the timing of the
relevant expenditures: with the project, the expenditures occur in the project’s
investment period, whereas without the project, they will occur following system failure.
A deferral of 3 years of electricity subsector backlog maintenance expenditures is
assumed for the without-project scenario in comparison with the with-project scenario.
23.
Project economic costs are expressed in the domestic price numeraire. The main
assumptions employed in the calculations to convert project financial costs to economic
costs are as follows:
Shadow Exchange Rate Factor (SERF, national parameter applied to tradeable
inputs and outputs): Based on FY13 trade (value of imports and exports) and
trade tax values for RMI3, the SERF is calculated to be 1.03.
Shadow Exchange Rate Factor (applied to non-tradeable inputs and outputs):
1.00
Shadow Wage Rate Factor (SWRF, local parameter applied to the wage rate of
local unskilled labour): 0.67. This factor reflects a high local unemployment rate
in Ebeye.
3
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24.
The foreign component of the project, including international labour, is
considered to be tradeable and subject to the SERF applied to tradeable items of project
cost. Local materials and local labour are non-tradeable. The relevant parameters are
summarised in Table 3.
Table 3. Economic Cost Adjustment Assumptions
Foreign

Investment
Materials, equipment, labour
Project Implementation Assistance (PIA)
Hygiene Promotion Program
Physical Contingency
O&M

80%
100%
50%
80%
50%

Local
20%
0%
50%
20%
50%

Local Labour
Component
Skilled
Unskilled
10%
25%
50%

25%
10%
0%

25.
Applying the above parameters, a comparison of the project financial cost and
project economic cost is shown in Table 4.
Table 4. Conversion of Project Investment Financial Cost to Economic Cost

Tradeable Inputs
Non-Tradeable Inputs
Local Labour
Skilled
Unskilled
Total

Financial Cost
13.91
1.36

Conversion
Factor
1.03
1.00

0.06
1.43
16.77

Economic Price
14.37
1.36

1.00
0.67

0.06
0.96
16.75

26.
The project construction period spans four years, from 2015 to 2018 inclusive, on
the following schedule:
Table 5. Project Construction Schedule
Year
% Project Completed, each year

2015
12.6%

2016
64.0%

2017
17.9%

2018
5.5%

Valuation of Economic Benefits
27.
The economic benefits of the project can be only partially quantified. There are
significant non-quantifiable benefits of the project, as discussed below. The two
economic benefits that can be partially quantified are (i) a clean water supply, valued at
willingness to pay, and (ii) health benefits, measured as avoidance of the costs of illness
related to water-borne diseases, especially diarrhoea and gastroenteritis (GI).

Incremental Water Supply
28.
As discussed above in section V, the incremental water supply to Ebeye
residents is 105 litres per capita per day (lcd) or 27.7 gcd, a target level of consumption
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of clean water which greatly improves available supply and entirely displaces the current
contaminated supply of 35 lcd (9.2 gcd), consisting of 22 lcd (5.8 gcd) from rainwater
and 13 lcd (3.4 gcd) from existing intermittent RO supplies. Thus the incremental supply
of water under the project is the entire water supply: the project provides a piped clean
and potable water supply to meet 100% of households’ needs for washing, cooking, and
drinking, making households’ reliance on rainwater collection and the rainwater tanks
themselves redundant. The existing system supplies only contaminated water and is
responsible for the water-borne disease prevalence (elimination of which is the purpose
of the project); a new product (clean, potable water) entirely replaces that system.
29.
Though a piped water supply currently exists which supplies most residents of
Ebeye, connected consumers are not metered or charged for water. A small amount of
water is sold by KAJUR by tanker truck at high cost (cartage costs plus 5 cents per
gallon for domestic consumers and 10 cents per gallon for commercial and government
consumers). As cartage costs are the majority of the charges to domestic consumers for
delivered water, the domestic demand for this service is very small, mainly limited to
KAJUR employees (who are exempt from paying the cartage costs). Consumers who
are not connected to the piped supply can collect water free of charge in their own
containers from the RO plant. Collected rainwater is of course not charged for. It is noted
that the domestic rate for the treated rainwater-based water supply in Majuro is 0.6 cents
per gallon ($6/1,000 gallons); the Majuro rate is $15/1,000 gallons for commercial and
government consumers.
30.
As discussed in the Interim Report4, a standard willingness to pay (WTP) survey
has not been carried out by the TA. Rather, a field investigation has been undertaken to
test the income and price responsiveness of water demand, which offered water to be
delivered by tank truck to residences in certain areas of Ebeye over a range of controlled
prices ranging between 2 and 5 cents per gallon. Conclusions from this water-sales
experiment are (i) demand for water delivered at cost is highly dependent on rainfall (and
whether rainwater tanks contain a stored supply or are dry), and (ii) when rainwater
tanks are low or empty, even the poorest residents in Ebeye are prepared to purchase
water for 5 cents per gallon. The poorest households in the test area showed resistance
to paying 2 cents per gallon for water except when there was no rainfall and their tanks
were dry.
31.
In this context, it is noted that the features that make the Ebeye water supply
project different from most typical urban water supply projects is that a safe water supply
is being introduced where none has existed before, and that a water tariff is imposed for
the first time, calibrated to help KAJUR achieve overall cost-recovery by 2023 (with
cross-subsidy from power sector operations). Crucially, these developments are
supported by a hygiene awareness and education program, intended to increase
awareness of the importance of clean water and good hygiene practices, which will
increase the public’s subjective valuation of clean water and their willingness to pay for it.
When rainwater is available, preference for contaminated rainwater over purchased
clean water may be ascribed in part to lack of awareness about the risks of using
contaminated water, an issue that the HAEP component of the project is designed to
address. However, the demand for clean water supply from the project cannot be known
at this stage.

4
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32.
Accordingly, the economic valuation of the new water supply is thus equivalent to
the value of a new safe water supply where none exists currently, i.e., the value of
replacing the existing contaminated water supply with safe water, plus the value of
increasing supply to the full supply standard (105 lcd). Based on the water-sales
experiment, the willingness to pay for water under highly supply-constrained conditions
is assumed to be 5 cents per gallon, and is 1.3 cents per gallon (about double the
domestic water tariff in Majuro, where the water supply is based on treated rainwater)
when RO supply availability increases with the project. (Under the tariff
recommendations5, a lifeline rate for households of 0.5 cents per gallon for the first 2,000
gallons per month per household is recommended to protect low-income consumers.)
Under these assumptions, the gross economic benefit associated with supply with the
project is $0.87 per capita per day6.

Health Benefits
33.
Available health statistics for Ebeye, 2000-2012, are shown in Table 6 overleaf,
which records the number of outpatient visits to the Ebeye hospital by year for various
diseases, several of which are water-borne and would be reduced by improved water
supply and sanitation. Of particular interest are the incidences of diarrhoea, abdominal
pain, acute gastritis/GERD, and acute gastroenteritis, which together have averaged
over 1300 cases per year since 2008. The highest incidence is of acute gastroenteritis,
averaging 922 cases per year since 2008. Other water-borne diseases of note are
conjunctivitis (‘pink eye’) averaging 250 cases per year, and amoebiasis averaging 160
cases per year since 2008 and 2007, respectively.
34.
Table 6 does not capture the full health picture, however, as it records only
outpatient diagnoses and does not reflect inpatient services (severe cases) or nonreported cases (incidences where the patient convalesced at home and did not report to
hospital). These data are not available in Ebeye. Also, it is not known how many days of
lost wages were incurred by employed persons becoming ill with water-borne diseases,
nor how many school days were lost by children likewise becoming ill. Both of these are
undoubtedly significant costs that the project will help the residents of Ebeye to avoid;
such avoided costs must remain an unquantified benefit of the project.
35.
Using statistics from the Ministry of Health, the Marshall Islands Economic Policy,
Planning and Statistics Office (EPPSO)7 estimated that, based on 2007 MoH budget
data, the resource cost of an outpatient visit to treat gastroenteritis in Ebeye averaged
$119, including professional staff time, medicines, and equipment. Assuming that real
health care costs haven’t changed significantly over the period 2007-2014, the average
cost of outpatient treatment of gastroenteritis in 2014 dollars is approximately $161.
36.
Based on the trend since 2008 for outpatient cases of gastroenteritis and closely
related water-borne diseases, it is estimated that the average number of cases, without
the project, will remain about 1,300 per year. With the project it is assumed at 80% of
such cases will be avoided.

5

See the Financial Management Strategy paper prepared by the TA.
In the analysis below, a sensitivity analysis of this parameter (and others) is carried out and a ‘switching value’ is
calculated.
7
Republic of the Marshall islands, Majuro and Kwajalein Atoll Household Water Survey Report, February 2010
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Table 6. Incidences of Disease in Ebeye 2000-2012 (Outpatient Diagnoses)

First Visits
Return Visits
Total Visits
Conjunctivitis
Gastrointestinal
Abdominal Pain
Acute Gastritis/
GERD
Acute Gastroenteritis
Non Infectious
Diarrhoea
Peptic Ulcer
Infectious
Amoebiasis
Ascariasis/
Helminthes
Giardiasis
Infectious
Diarrhoea/Cholera
Typhoid
Dengue
Fish Poisoning
Hepatitis A
Hepatitis B
Scabies
Tuberculosis
Public Health Panel
Diabetes Mellitus
Hypertension
Malnutrition

2000
7,172
8,809
15,981
101

2001
8,138
8,159
16,297
299

2002
9,845
9,055
18,900
264

2003
10,324
10,833
21,157
181

2004
11,271
10,416
21,687
358

2005
12,844
12,208
25,052
219

2006
14,266
13,006
27,272
339

2007
17,602
20,803
38,405
318

2008
7,681
22,155
29,836
294

2009
9,241
23,748
32,989
187

2010
8,359
21,947
30,306
252

2011
9,158
19,723
28,881
213

2012
9,197
20,838
30,035
302

116
72

195
142

144
145

161
142

147
90

128
110

187
127

92
85

151
156

109
164

137
173

128
184

128
216

220
186

263
225

400
263

648
177

893
89

830
64

1,383
113

313
75

1,088
81

1,092
111

724
97

902
104

803
80

26

33

54

41

13

21

8

11

26

22

27

22

18

71

60
106

44

57

55

26

18

155
8

212
8

179
4

164
8

120
1

131
3

24
392

23
559

20
547

16
796

20
310

17
256

8
54

28
-

34
2

11
-

10
-

11
-

16
-

3
2
2
9
237
369

3
1
33
5
8
120
177

5
1
22
1
4
102
267

11
5
25
2
5
107
119

7
4
36
4
5
69
29

8
2
21
3
86
64

2
2
20
2
105
136

1
5
14
18
78
652

1
6
13
73
147

3
17
2
26
193
7

8
31
3
15
144
11

33
31
32
7
147
16

11
154
26
2
32
241
8

1,555
361
16

1,375
643
20

2,108
844
35

1,951
761
25

2,085
990
42

2,801
1,787
39

2,784
2,011
31

3,690
2,159
13

3,223
1,814
11

2,838
1,903
20

3,144
1,828
11

3,816
2,325
18

5,527
2,234
26
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37.
In addition to the quantifiable benefits as described above, the project has
several significant non-quantifiable benefits, including:
Health benefits to non-reported cases, including lost-wages benefits for all cases;
Improved water supply and sanitation in schools, boosting school attendance;
Higher standard of living in currently unconnected locations (North Camp and
Fire Victims settlements);
Greater security of livelihoods and marine recreational opportunities.
38.
These benefits are substantial, especially in view of the fact that the true
incidence of water-borne diseases in Ebeye, which the project will directly address, is
undoubtedly much higher than is reported in the available data.

Calculation of EIRR and ENPV
39.
The economic analysis compares a ‘with-project’ scenario with a ‘without-project’
scenario, over a project lifecycle of 30 years following completion of project construction
and installation in 2018 (i.e. extending to 2048), in order to identify the incremental costs
and benefits that are associated with the project through the full operating period. It is
assumed that there is no residual value to the project at the end of this period.
40.
For both scenarios, routine O&M expenditures (which occur annually in varying
amounts) and major maintenance expenditures (which occur only periodically) have
been estimated. Routine O&M expenditures include running costs (e.g., electricity,
chemicals) and minor maintenance items (e.g., filter changes, cleaning operations).
Major maintenance includes periodic replacements of pieces of equipment (e.g., pumps,
meters, etc.) or major equipment overhauls (e.g., diesel gensets) on a set schedule.
41.
These estimates are closely aligned with the asset management plans developed
by the TA for electricity, water supply, and sanitation, and have been analysed and
reported in detail in an accompanying TA document8.
42.
It is noted that the without-project scenario is not the same as a ‘do-nothing’
scenario. Without the project, KAJUR still faces substantial running costs and
maintenance expenditures. The latter may be incurred only reactively, i.e., in response
to equipment failures, but as KAJUR’s existing assets have aged, equipment failures
have become frequent and repairs are needed continually. In order to set the
comparison of the without-project scenario on a basis consistent with the with-project
scenario, a running cost and maintenance schedule has been postulated for KAJUR’s
existing asset base under the without-project scenario. The comparison of the two
scenarios thus shows the running costs and maintenance expenditures that are
incrementally incurred because of the project.
43.
Under the valuation of economic costs and benefits as discussed above, the
project economic internal rate of return (EIRR) and economic net present value (ENPV)
are calculated as shown in Table 7 overleaf.

8
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Table 7. Calculation of EIRR and ENPV (values in USD millions)
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44.
The EIRR is calculated at 14.8%, above the 12.0% economic opportunity cost of
capital applied to infrastructure projects, indicating economic viability. The project ENPV
is calculated at $3.1 million, indicating that after the expenditure of the resources
required to provide, operate, and maintain the project over its lifecycle, and after the
economic benefits of the project have been realised by the community as a whole, the
community of Ebeye (which includes service providers as well as consumers) is better
off by the equivalent of $3.1 million than it would be without the project, all things equal.
45.
The majority of the economic benefit of the project is shown to be in the
incremental water supply which, under the assumptions discussed previously, is valued
by residents at about $3.1 million per annum. Health benefits, measured in terms of
avoided health care costs related to water-borne diseases, are calculated at about
$170,000 per annum for the Ebeye community as a whole. However, as mentioned
above, the true value of this benefit is likely to be much higher, since the calculation
does not include patients who stay at home and do not report to hospital when they are
ill (a group which could well be the majority of cases). Also, the calculation does not
reflect the value of lost wages or output among the working age population due to the
relevant set of diseases, nor the value of school days lost among school-age children.
46.
It bears emphasis, however, that the water supply benefit and the health benefit
are closely related, as an increased water supply that is safe for human consumption
directly supports a better health outcome for Ebeye. With increased supply, people will
use more clean water for hygiene and will reduce their reliance on possibly
contaminated sources such as stored rainwater.

Sensitivity Analysis, Economic Evaluation
47.
The sensitivity of the economic performance of the project to adverse changes in
key parameters has been assessed for (i) capital cost, (ii) O&M cost, (iii) the valuation of
the incremental water supply benefit, and (iv) the value of the health benefit. In the
analysis, each cost parameter has been increased by 20% and each benefit parameter
has been decreased by 20%, separately and all together. For each parameter, a
‘sensitivity indicator’ (SI) has been calculated, which is an index showing the degree of
change in the project economic net present value to a change in the parameter. An SI of
1.0, for example, would indicate that if the parameter changes by 10%, the project ENPV
will fall by 10%, if the SI is 2.0, the ENPV falls by 20 percent, etc. Also, a Switching
Value (SV) is calculated for each parameter, showing the maximum change in the
parameter that can occur before the project ENPV becomes zero or negative.
48.

The sensitivity analysis of the economic evaluation is shown in Table 8.
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Table 8. Sensitivity Analysis, Economic Evaluation

49.
As shown, the most sensitive parameter is the incremental water supply benefit
(SI = 7.1) followed by the economic capital cost of the project (SI = 3.7). To reduce the
ENPV of the project to zero or less, the valuation of incremental water supply would
need to fall by about 14%, from $0.87 per capita per day to about $0.75, or the economic
capital cost would need to increase by about 22%, from $16.7 million to about $20.5
million.
50.
When costs are increased by 20% and benefits decreased by 20% together, the
EIRR at 7.7% falls below the 12% threshold and the ENPV becomes negative (-$5.1
million using a 12% discount rate).
51.
The sensitivity of the incremental water supply benefit highlights a key risk faced
by the project and discussed in a subsequent section: as Ebeye has little or no
experience with a metered but plentiful water supply for which a tariff will be charged,
there is large uncertainty about how much water people will consume and be willing to
pay for, after the project is installed. The field investigation mentioned provides some
needed indicators but, in the final analysis, the water volumes consistently utilised by
people at various income levels and at given prices will not be known until after the
project is operational.

VII.

Financial Analysis
Tariffs

51.
The following is based on a detailed tariff analysis conducted by the TA in
February 2014 (updated in April) and a Financial Management Strategy paper prepared
in January 20159. The project will introduce substantially increased capacity to provide a
reliable potable water supply and sanitation services to all residents, and will introduce
universal water metering and tariffs for these services, for the first time in Ebeye.
52.
At present, KAJUR charges consumers essentially only for electricity, and suffers
nearly 100% losses in its water supply and sewer operations. Overall, it sustains losses
of some $2 million per year, which is currently covered by an operating subsidy derived
from the Compact. As part of an ongoing institutional reform process, KAJUR’s objective
is to achieve full cost recovery in its operations by 2023. The financial performance of

9

TA 8306-RMI: Ebeye Water Supply and Sanitation Project, KAJUR Tariff Assessment in Support of Phase II Social
Surveys, April 2014, and Financial Management Strategy, January 2015. In the TOR for the TA, the target date specified
for full cost recovery by KAJUR is 2021, but this has been extended to 2023 in the present analysis, due to likely delays in
project implementation.
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KAJUR after the project is commissioned will depend directly on the new tariffs to be
introduced together with the project.
53.
The tariff analysis considered a number of different scenarios for achieving full
cost recovery. The analysis showed that the project itself will ‘blunt’ the tariffs that would
otherwise be needed to recover costs, because it introduces higher operational
efficiencies (e.g., in water pumping operations) and expanded opportunities to generate
revenue. The analysis recommended that full cost recovery be sought for the utility as a
whole, that is, allowing financial deficits to occur in some operations (water and sewer)
as long as they are cross-subsidised by financial surpluses in others (electricity). In
contrast, it was shown that an objective to achieve at least breakeven performance in all
operations would result in high sustained profits for the utility as a whole, and much
higher tariffs for water supply and sewer services. To some extent, this outcome would
oppose the main objective of the project, which is to encourage consumers to make
maximum use of the clean water and sanitation services that the project will enable
KAJUR to provide, and thus attain the maximum health benefits for the community.
54.
The whole-of-utility cost recovery objective by 2023 is met by the following
recommended tariff schedule, which is used as the basis for the project financial
performance evaluation presented below and in the Financial Management Strategy
presented separately. A metered water supply tariff (and simultaneously, a monthly flat
rate sewer service fee) is introduced in sync with installation of the expanded water
production facility and prepayment water meters for all residents and businesses. A
‘base tariff’ for water is introduced in 2017 and rises at a fixed rate (15%) each year until
a level is reached that achieves full cost recovery for the utility as a whole in 2023. The
electricity tariff also rises through this period to support the achievement of full cost
recovery (as required) in 2023. After 2023, tariff rates are held constant in real terms.
These tariff changes are summarised in Table 9.
55.
Though KAJUR presently has no ‘lifeline’ rates in its tariff schedule even for
electricity, a lifeline rate is recommended for both the water supply and electricity, so as
to protect the access of low-income consumers to both services.
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Table 9. Proposed Tariff Changes Proposed to be Introduced with the Project
Actual
Electricity

2015

Projected ---->
2016

2017

2018

2019

2020

2021

2022

2023

Unit Charge ($/kWh)
Residential

0.430

0.430

0.430

0.430

0.430

0.430

0.430

0.430

0.430

Commercial

0.490

0.490

0.490

0.490

0.490

0.490

0.490

0.490

0.490

Government

0.500

0.500

0.500

0.500

0.500

0.500

0.500

0.500

0.500

-

-

0.200

0.200

0.200

0.200

0.200

0.200

0.200

Connection Fee ($/connection, unchanged from current)
Residential
250
250

Residential Lifeline

250

250

250

250

250

250

250

Commercial

350

350

350

350

350

350

350

350

350

Government

350

350

350

350

350

350

350

350

350

Water Supply

2015

2016

2017

2018

2019

2020

2021

2022

2023

RO Water delivered by consumer connection
Unit Charge ($/gal)
Residential

-

-

0.006

0.007

0.008

0.009

0.011

0.013

0.015

Commercial

-

-

0.015

0.017

0.020

0.024

0.027

0.032

0.037

Government

-

-

0.035

0.041

0.047

0.055

0.064

0.074

0.086

Residential Lifeline

-

-

0.005

0.005

0.005

0.005

0.005

0.005

0.005

Connection Fee ($/connection, covering both water and sewer)
Residential
250
250

250

250

250

250

250

250

250

Commercial

350

350

350

350

350

350

350

350

350

Government

350

350

350

350

350

350

350

350

350

Sewage Service

2015

2016

2017

2018

2019

2020

2021

2022

2023

Flat monthly charge ($/mo/connection)
Residential

-

-

-

-

10.00

10.00

10.00

10.00

10.00

Commercial

-

-

-

-

70.00

70.00

70.00

70.00

70.00

Government

-

-

-

-

90.00

90.00

90.00

90.00

90.00
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Calculation of the WACC
56.
The Weighted Average Cost of Capital (WACC) measures KAJUR’s real costs of
utilising external and internal funds to finance the project investment. The project will be
financed through grant funds from the ADB, the Government of Australia, and the
Compact funds for infrastructure available to the RMI, as shown in the WACC calculation
Table below. External grant funds have a zero nominal cost to KAJUR. However, as
KAJUR already use a large amount of Compact funds for operations and investments,
Compact funds may be considered for present purposes like utility internal funds, which
are fungible and therefore carry a high opportunity cost from KAJUR’s perspective. The
nominal opportunity cost for KAJUR internal and Compact funds is assumed to be 10%.
Table 10. Calculation of the WACC

Amounts contributed (USD m)
Weighting
Nominal cost
Tax rate
Tax-adjusted nominal cost
Inflation rate
Real cost
Weighted component of WACC

Financing Component
ADB
GoA
Compact
(grant)
(grant)
(grant)
5.0
4.0
10.2
26.0%
20.8%
53.1%
0.00%
0.00%
10.00%
0.00%
0.00%
0.00%
0.00%
0.00%
10.00%
1.40%
1.40%
1.40%
-1.38%
-1.38%
8.48%
-0.36%
-0.29%
4.51%

WACC (Real)

Total
19.2
100%

3.86%

3.86%

Calculation of FIRR and FNPV
57.
The financial analysis proceeds on the basis of the full financial costs of the
project, including taxes and duties and the price contingency (as well as the physical
contingency). Incremental financial costs are evaluated against incremental revenues
from electricity, water supply, and sewer service operations that are enabled by the
project. Incremental values, on both the costs and the revenues side, are determined by
comparing the with-project and without-project scenarios.
58.
Under the project financial costs as shown in Table 2 and expected revenue
streams based on the proposed new tariff levels as discussed above, the project
financial internal rate of return (FIRR) and financial net present value (FNPV) are
calculated as shown in Table 11 overleaf.
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Table 11. Calculation of FIRR and FNPV (values in USD millions)
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59.
The FIRR is calculated at 19.1%, well above the WACC (3.9%), indicating strong
financial viability. The project FNPV, using the WACC as the financial discount rate, is
calculated at $43.0 million. The financial performance of the project indicated by these
results reflects the large portion of the project that is externally grant funded, the
considerable improvements in the efficiency of operations (and hence lower unit costs),
and the expanded revenue base that the project provides to KAJUR.

Sensitivity Analysis, Financial Evaluation
60.
The sensitivity of the financial performance of the project to adverse changes in
key parameters has been assessed for (i) financial capital cost, (ii) financial O&M cost,
and incremental revenues from (iii) electricity operations, (iv) water supply operations,
and (v) sewer service operations. In the analysis, each cost parameter has been
increased by 20% and revenue parameter has been decreased by 20%, separately and
all together. As in the sensitivity analysis for the economic evaluation, for each
parameter, an SI and and SV has been calculated.
61.

The sensitivity analysis of the financial evaluation is shown in Table 12.

Table 12. Sensitivity Analysis, Financial Evaluation

62.
As shown, the project FNPV is quite robust to changes in any of the parameters,
reflective of high performance. The most sensitive parameters are the stream of
incremental electricity revenues ad incremental water supply revenues, because
electricity operations cross-subsidise the other two subsectors under the proposed tariff
changes, while the water supply in itself introduces a substantial new source of revenue.
Note, however, that the FIRR and FNPV do not measure the ability of the utility as a
whole to recover costs, but only the relative improvement in financial performance when
comparing the with-project with the without-project scenario.
63.
The financial capital costs and O&M costs of the project to KAJUR could each
more than triple (separately) before the FNPV becomes negative. When financial costs
are increased by 20% and the revenue streams decreased by 20% together, the FIRR
falls to 10.6% and the FNPV (discounted at WACC=3.9%) remains strongly positive at
$21.4 million.
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I.

Executive Summary

This report contains an assessment of the capacity constraints facing KAJUR as it
confronts the new demands of managing and maintaining a much enlarged asset base
resulting from the Ebeye Water and Sanitation Project, and as it prepares to complete
implementation of its 2011 Comprehensive Reform Strategy and meet the
requirements of the State-owned Enterprise (SOE) Bill 2012, which is expected to
become law in late 2014 or early 2015. Both of these are summarised in detail in
Section II of the report. Both require substantial increases in the efficiency and
effectiveness of KAJUR’s operations and maintenance of assets and consequent
increase in its skills base and (especially) in its capacity for operational and financial
planning and reporting.
The flow of information within KAJUR from the operational levels to senior
management, and from management to the Board and responsible Minister is weak,
with the consequence that KAJUR’s needs and constraints are not systematically
addressed. Also, asset management is, and has traditionally been, a reactive process
(responding to breakdowns as they occur) and corporate awareness of the need for
maintenance scheduling to extend the life of assets and maximise their performance is
low. Section III of the report discusses reporting needs, the processes of budget
preparation and monitoring, inventory control, and maintenance scheduling.
Section IV addresses human resources in the organisation, especially the problems of
filling the higher-skilled job categories on which efficient and safe operations depend.
KAJUR is not competitive in the Marshall Islands in attracting many of the higher skills
that it needs, and a measure of the degree of its non-competitiveness is provided,
concluding with a recommendation to increase KAJUR’s wages and salaries scale
across the board. Capacity building at KAJUR will require additional skilled positions to
be added to the existing personnel structure.
Section V highlights the need for a new proposed budget for KAJUR reflecting the
personnel and maintenance (etc.) changes discussed in the report, and the need for
tariff changes that result from these (addressed in a companion draft Tariff Assessment
Report). This will completed during Phase II of the PPTA.
Section VI contains an assessment of procurement processes and recommendations
for improvements.
Lastly, Section VII contains a preliminary risk matrix, outlining chief risks facing the
project, with expected impacts and possible mitigating factors. For the next 5-10 years,
KAJUR will need to adapt to rapid and fairly deep changes. Considerable care,
expertise, and financial resources will be required in the years ahead to shepherd the
organisation through these.
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II.

Comprehensive Reform Strategy FY2011-2015 (CRS)
Background and Summary

In 2011, KAJUR adopted a 5-year Comprehensive Reform Strategy (CRS), endorsed
by the Board, to (i) fully understand the utility’s infrastructure investment needs, (ii)
boost its capacity to provide sustainable power, water, and sanitation services
(including through better maintenance), (iii) become more resilient and adaptable to
expected future changes including climate change (but presumably also including
changes such as decreasing subsidies and the growing need to impose tariffs for water
and sanitation services, as well as manage a larger asset base), and (iv) prepare for
institutional changes brought about by the national Comprehensive Adjustment
Program and the State Owned Enterprise (SOE) policy being developed by the RMI
government. The Strategy was developed by KAJUR management with the assistance
of a resident water and sanitation advisor provided by the Australian Pacific Technical
Assistance Mechanism (PACTAM). Key parts of the Strategy anticipate reforms to be
implemented under the water and sanitation upgrade project.
The CRS contains three basic steps to meet the above goals. Step 1 is to strengthen
service provision and performance by (i) improving public relations with better
consultations with the public at large and more information about KAJUR’s activities
flowing to consumers; (ii) increasing revenues chiefly by reducing arrears in customer
payments through better management of accounts receivable and imposing charges
for water and sewer services on all customers; and (iii) establishing performance
monitoring, including development of key performance indicators, preparing regular
reports on performance, and improving staff performance, evaluations, and incentives.
Step 2 is to increase asset efficiency by (i) carrying out efficiency assessments in all
three service sectors, improving the accuracy of metering, and minimising losses; (ii)
establishing an asset management system and maintenance schedules and improving
inventory monitoring and stocking; and (iii) developing proposals and cost estimates for
rehabilitating and upgrading assets and providing for urgent asset replacements where
required.
Step 3 is to improve company systems and capacity by (i) improving Board operations
(convening a Combined Utilities Board (CUB) meeting on Ebeye, focused on KAJUR
issues, at least once per quarter) and reporting key performance indicators regularly to
the Board; (ii) increasing staff performance by preparing job descriptions for each
KAJUR position, developing a staff capacity development plan, conducting more
training, and upgrading the staff evaluation process; and (iii) developing standard
operating policies and procedures and training staff in their application, and preparing a
policies and procedures handbook.
The CRS is well structured and addresses KAJUR’s key reform needs. However, since
2011, many of the tasks have not yet begun to be implemented, and many have been
overtaken by the PPTA and will be implemented as part of the project. Overall, KAJUR
appears to lack sufficient capacity to implement the full CRS at present.
Status of Progress with Implementing the CRS to Date
Table 1 summarises the current status of progress on each of the objectives and tasks
contained in the CRS, and provides comments on the role of the PPTA in relation to
each task, where appropriate.
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Table 1. Status of the Comprehensive Reform Strategy, as of Q1 2014

1.2 Increase revenues

1.1 Improve public relations

Progress to
Related Aspects of
Activities
Date
the PPTA
Objective 1. Strengthen service provision and performance
A. Standardize
water
Project will greatly
distribution
increase water
schedule
Little progress supply and provide a
24/7 service to all
B. Inform the
connections
public about
schedule
Used in salt and
C. Household
fresh water demand
water and
Completed
projections and
sanitation
capacity
survey
requirements

D. Issue letters
to customers
and visit them
regarding salt
water float
valves

Little progress

A. Conduct AR
software training

Completed

B. Establish
water and
sanitation tariffs

Flat rates
were
proposed by
KAJUR for
residential
water supply
and sewer
connections

Salt water losses for
flushing systems are
currently huge.
Project will repair
leaky customer
connections. Toilet
maintenance and
float valve monitoring
will be KAJUR’s
responsibility and will
require additional
manpower for regular
inspections of toilets
in all premises.

PPTA has conducted
a tariff review and will
propose volumetric
rates (water supply)
and flat monthly rates
(sewer) to be
implemented with the
project. All water

Comments

KAJUR’s outreach to
customers has not
significantly improved in
recent years.

Toilet and float valve
monitoring and
maintenance by KAJUR
will require improved
customer relations and
reporting of problems by
customers.
KAJUR could consider
setting up a business
opportunity for one or
more private groups in
Ebeye to provide a routine
inspection and repair
service for toilets and float
valves, with costs to be
met by KAJUR based on
the number of repairs
carried out. The expense
of this might be met by
savings from the
consequent reduction in
wastage of salt water
pumped through the
flushing system.
Provided by accounting
software (MIP) vendor and
APIPA; also mentoring by
MEC (which uses same
software) is ongoing.
Recurrent training in
financial management
procedures will be required
KAJUR has metered four
large commercial
customers (Ebeye Hotel,
Triple J, Lucky Star, and
DIY) and one large
government customer (the
Hospital) for water
consumption, and has set
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Activities

C. Tariff
information
dissemination

1.3 Establish performance monitoring

D. Preliminary
cost/benefit
analysis of
potential new
service
connections

Progress to
Date
($10/month for
sewer and
$15/month for
water supply),
preparatory to
introducing
meter rates for
water supply,
but not
currently
implemented

Little progress

Related Aspects of
the PPTA
customers will be
connected with
prepayment meters.
Electricity, water
supply, and sewer
rates will include a
lifeline tariff for low
income consumers.
A trial will be
undertaken by the
PPTA in Phase II, in
which a lower rate for
water delivered by
truck is offered to a
representative
sample of
households to gauge
demand response.
In Phase II of the
PPTA, consultations
with households will
be undertaken on
tariff issues.

Little progress

Little progress

Reporting formats,
including selection of
KPIs, are suggested
in this report

B. Design and
establish
reporting
formats and
procedures

Little progress

Reporting formats
are suggested in this
report

D. Design staff
incentives

With the project, water
tariffs for commercial and
government customers are
likely to be under
$0.02/gallon. KAJUR will
achieve full cost recovery
through crosssubsidization from
electricity to water/sewer.

KAJUR considered that
existing connection fees
are too high, and wanted
to look at actual
connection costs more
closely. The study has not
to date been done.

A. Design Key
performance
indicators (KPIs)

C. Establish
staff job
descriptions

Comments
a charge of $0.10/gallon
($100 per 1,000 gallons).
These bills remain largely
unpaid.

Completed

The new job
descriptions are of
great value to the
PPTA’s assessment
of HR structure and
salaries

Little progress

Recommendations
for improved staff
evaluation
procedures are
included in this report

A senior member of the
KAJUR Administration
Division compiled a job
description for each filled
position in KAJUR in the
first quarter of 2014,
representing a major
milestone in HR
management
A staff evaluation form
exists (the same as that
used at MEC). However,
there are no records at
KAJUR of the results of
previous staff evaluations.
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Activities

Progress to
Date

Related Aspects of
the PPTA

2.1 Improve asset efficiency

E.
Organizational
Completed
structure review
F. 2011-2015
Comprehensive
Completed
Reform Strategy
G. 2011-2012
Not completed
Action Plan
H. 2012-2015
Not completed
Action Plan
Objective 2. Recover asset efficiency

A. Power
generation and
distribution
efficiency
assessment

Little progress

B. Water and
sewer
production and
distribution
efficiency
assessment

Little progress

C. Improve
efficiency and
generating units
by running at
80% capacity

Achieved

D. Improve
power plant
metering

Achieved

E. Procure
meter calibration
and testing

Procurement
Achieved

Comments
A full set of organization
charts exists for each
KAJUR Division.

The PPTA has
assessed power
sector efficiency from
an engineering and
financial perspective.
Operationally, both
generation and
distribution maintain
acceptable efficiency
standards; however,
non-technical losses
(metering faults) are
considerable, with
deleterious financial
effects. The project
addresses these.
The PPTA has
assessed water and
sewer sector
inefficiency, manifest
mainly in lost fresh
water in delivery
pipelines and lost salt
water from leaky
connections and
running toilets. The
project addresses
these.

Accurate readings of
power plant
electricity
consumption are
made. Fuel metering
and monitoring
needs to be
improved.
PPTA recommends
that all existing
commercial and

3-phase (conventional)
meters remain largely unrecalibrated. Non-technical
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2.2 (Maintenance) Establish asset management
system

Activities
equipment

Progress to
Date

F. Improve
transformer
utilization

Achieved

G. Improve
transformer
maintenance
plan

Little progress

H. Assessment
of street light
losses

Little progress

I. Assess
potential of rain
catchments at
gym, hospital,
power plant

Little progress

A. Establish
asset lists

B. Develop
maintenance
schedule for
each asset
C. Identify most
critical spare
parts and
equipment
D. Identify
minimum stock
and reorder
levels for each
spare part or

Related Aspects of
the PPTA
government 3-phase
conventional meters
be replaced by 3phase prepayment
meters.
PPTA finds no major
issues with the
distribution system.
PPTA recommends a
reformed
maintenance plan in
all sectors. For
transformers, it is
desirable to test oil
quality periodically.
PPTA recommends a
general upgrade of
street lighting in
Ebeye. The electricity
(and maintenance, if
KAJUR does the
maintenance) for
street lighting needs
to be measured and
paid for by explicit
subsidy from
KALGOV, at the
commercial rate.
Increased RO
capacity under the
project reduces the
need for large public
rain water storage
schemes.

A detailed Asset Register
exists, but needs to be
better integrated with the
accounting and financial
control systems.

Completed

Little progress

Largely
achieved

Largely
achieved

Comments
losses are high.

PPTA is developing
recommended
maintenance
schedules for each
sector. These are
discussed in this
report.
Minimum stock and
reorder levels relate to the
existing parts list, but
these will need to be
augmented to conform to
the more intensive
maintenance schedules
recommended by the
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Activities
equipment

Progress to
Date

Related Aspects of
the PPTA

Inventory checks remain
annual.

3.1 Improve Board operations

2.3 (Capital) Rehabilitate and upgrade assets

E. Establish a
PPTA recommends
monthly
Not achieved
monthly inventory
inventory check
monitoring.
F. Costing of
PPTA is developing
maintenance
recommended
and stock
Little progress maintenance
program (annual
schedules for each
maintenance
sector.
budget)
A. Conduct
system technical
assessment
B. Conduct
system capital
improvement
prioritization
C. Develop
proposals for
These reforms have
necessary
largely been
projects
Little progress
overtaken by the
D. Costing of
PPTA.
capital
improvement
projects
E. Install proper
sewer lift station
pumps
F. Maximize use
of KDF
allocations
Objective 3. Improve company systems and capacity
PPTA recommends
A. Establish and
quarterly CUB Board
quarterly
meetings, held in
convene CUB
Not achieved
Ebeye, but not that a
Board meetings
separate Board be
in Ebeye
created for KAJUR.
Formats for Annual
and Quarterly
Reports, covering
B. Establish and
operational and
regularly report
financial performance
on utility key
Not achieved
and including KPIs,
performance
are recommended by
indicators
the PPTA. A Report
format similar to that
used by MEC is
recommended.
C. Negotiate
Subsidy policy is
and community
assessed by the
service
Not achieved
PPTA, with
obligation (CSO)
recommendations
contract with the
that full cost recovery

Comments
project.

Meetings in Ebeye are still
held only annually (in
February).

An external annual subsidy
of approximately $2.5
million is currently
provided to KAJUR from
the KDF, largely to pay for
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Activities
Government of
RMI

A. Conduct staff
capacity
assessment
B. Prepare
capacity
development
plan

3.3 Improve policies and procedures

3.2 Increase staff performance

C. Conduct
training

D. Review and
improve annual
staff evaluation
process

E. Establish
annual budget
for capacity
development
A. Identify all
critical
procedures
(hiring, financial,
collections,
operations,
documentation)
B. Write, trial,
and establish
standard
operating
procedures
(SOPs)
C. Policies and
Procedures
Handbook

Progress to
Date

Not achieved

Not achieved

Partially
achieved

Related Aspects of
the PPTA
be achieved by
cross-subsidization
between electricity
and water/ sewer
operations.
Included in HR
recommendations of
the PPTA.
The PPTA
recommends
assignment of the
responsibilities of a
fulltime Training
Manager to the Head
of the HR Division,
with adequate budget
to identify training
goals in each
Division and access
training resources
(locally and
overseas) to achieve
the goals.

Comments
fuel for the power plant.

Training at KAJUR is
currently ad hoc and
reactive to training
opportunities as they arise.

Not achieved

Strengthening of staff
evaluation process
recommended by the
PPTA.

Training of all Division
Heads and supervisory
personnel in staff
evaluation processes by
the HR Manager is
required.

Partially
achieved

Training budget for
KAJUR
recommended by the
PPTA and reviewed
by PMU during
implementation.

An annual training budget
exists but is not usually
fully utilized.

Not achieved

PMU will recommend
standard procedures
through project
implementation
period.

Achieved

The MEC’s Policies and
Procedures Handbook, as
a document of the
‘Combined Utilities’, has
been adopted by KAJUR.
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SOE Reform Legislation
With ADB and other donor assistance, the RMI has drafted a Bill, the “State Owned
Enterprises Bill 2012”, which provides for comprehensive reform of the governance and
operation of State-owned enterprises (SOEs) in the Marshall Islands. The Bill is
expected to become law in late 2014 or early 2015. The Bill relates to Marshall Islands
enterprises that are controlled by Government, i.e., those for which the Government
owns 50% or more of the shares, or for which the Government has the power to
appoint members of the Board. At present, the Bill lists 11 such enterprises in the
Marshall Islands, of which KAJUR, the MEC, and the MWSC are three1. In this section,
the Bill is summarised (and quoted from) at some length, since so much of the Bill’s
provisions impinge upon the institutional and management priorities of KAJUR in the
near-term future.
Of chief interest to the present discussion of KAJUR governance and institutional
arrangements, the Bill has these features:


Commercial objectives of the SOE: Each SOE has two primary objectives, to:
(i) be a successful business and, to this end, to be at least as profitable and
efficient as comparable businesses, and (ii) maximize the net worth of the
public investment in the State-owned enterprise. This means that KAJUR
cannot operate unprofitably, unless it has a ‘CSO agreement’ with the
Government that covers its entire operation. The Minister may, with Cabinet
approval, give a guarantee or other credit support in respect of a liability of a
State-owned enterprise.
An SOE is separate from the State and cannot represent or bind the State, or
incur liabilities in the name of the State.



Board membership and operations: Members of the Board of an SOE (called
‘Directors’,) are appointed by the Minister2 and approved by Cabinet. At least 3
and no more than 7 Directors will be appointed to a Board. The Minister may
remove any Director from a Board for any reason. The Minister determines
remuneration and other terms and conditions of the appointment of Directors.
Within 3 years of enactment of the Bill, a maximum of 1 public official may be
appointed to the Board (with a term that expires before 3 years are up); after 3
years, no public official may be appointed to an SOE Board. No employee of
the Public Service can be appointed if the employee is employed in the
department or ministry of the Public Service with policy or operational
responsibility for the principal business of the State-owned enterprise. The
Minister appoints the Board Chairman (must not be a public official); other
officers of the Board are elected by the members3. Board meetings must be
held at least once every 2 months (six times per year).
The Bill says that the SOE may employ staff but is silent on how the SOE or its
Board should set salaries, wages, and contract conditions. It appears that these
are set by the Board. (The salary of the CEO must include performance

1

There is no reference in the Bill to a ‘Combined Utilities’ entity.
The Bill doesn’t specify which Minister, but in KAJUR’s case is presumed to be the Minister of Public Works.
3
Interestingly, the Bill seems to provide for personal liability of a Director for bad debts incurred by the SOE that were
approved by the Director.
2
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incentives, e.g., a specified percentage of a CEO’s salary is not paid unless
specified performance criteria are met.)
Also, the Bill is silent on how the SOE sets tariffs for its services and, likewise, it
appears that these also are set by the Board.


Statement of corporate intent: The Board of each State-owned enterprise
must develop and adopt a statement of corporate intent (SCI) by the start of
each financial year. The statement of corporate intent must cover the financial
year and provide indicative financial and operational information in respect of
the next 2 financial years. The Board’s draft SCI must be given to the Minister
at least 2 months before the start of the financial year and must subsequently
‘take into account’ any comments from the Minister on the draft. The SCI will
include (quoting from the Bill):
(a) a description of the principal business of the State-owned enterprise;
(b) a statement of the commercial objectives of the State-owned enterprise,
demonstrating how those objectives are consistent with the primary
objectives;
(c) a description of the nature and scope of the activities that the State-owned
enterprise intends to undertake;
(d) a summary of the strategies that the State-owned enterprise will adopt to
achieve its commercial objectives and the primary objective; and
(e) a statement or summary of the targets or benchmarks to be used to
measure the State-owned enterprise’s performance (including in respect
of revenue, net profit after tax and return on equity) against its commercial
objectives and the primary objective;
(f) a statement of any current and anticipated borrowing by the State-owned
enterprise or a subsidiary of the State-owned enterprise;
(g) a statement of the accounting policies to be applied by the State-owned
enterprise in its financial records and reports;
(h) a summary indicative balance sheet and profit and loss statement for the
group consisting of the State-owned enterprise and its subsidiaries,
reflecting the directors’ expectations for the financial year;
(i)

a statement of the proposed dividend and distribution policy of the Stateowned enterprise;

(j)

a description of any applicable CSO agreement and the impact of that
agreement on the financial returns expected to be achieved by the Stateowned enterprise during the period to which the statement relates; and

(k) any other matter that the Minister directs be included in the statement.
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The Minister will table in the Nitijela a copy of each statement of corporate
intent, and any amendments to it. Each State-owned enterprise must strive to
give effect to, and act consistently with, its current statement of corporate intent.


Business Plan: The board of each State-owned enterprise must develop and
adopt a business plan by the start of each financial year and cover the full
financial year. The Board must give the draft business plan to the Minister at
least 3 months before the start of the financial year and must subsequently
‘take into account’ any comments made by the Minister in relation to the draft
plan. An SOE shall not incur liabilities or make investments that exceed 50% of
the value of the SOE’s net assets without the Minister’s approval.
A draft business plan must contain information on the operations, future
strategic direction and financial projections of the State-owned enterprise
sufficient to enable the Minister to form a view that the business plan
demonstrates that the State-owned enterprise will achieve the primary
objectives.



Community Service Obligation (CSO) Agreements: The Minister may, with
Cabinet approval, give an SOE a written proposal (a “CSO proposal”) that the
State-owned enterprise provide a specified service, or perform specified
activities. If these activities are not compatible with the SOE’s commercial
objectives, the agreement may include funding or other resources by the
Government to the State-owned enterprise.
A CSO agreement must specify the goods or services, including any particular
quantities; include an estimate of the total cost to the SOE of providing the
goods or services, and an estimate of the revenues to be received by the SOE
for doing so, each on an annual basis; and specify how the performance of the
State-owned enterprise in providing the goods or services will be monitored and
assessed. The funding and other resources to be provided by the Government
under the agreement must be specified.
A CSO agreement is not effective unless it is in writing and has been approved
by the Cabinet. Money payable by the Government under a CSO agreement is
payable out of funds appropriated by the Nitijela for the purpose.
This is the provision in the Bill that would provide for external subsidies for any
of KAJUR’s operations from external sources to be continued after the Bill is
passed.



Record keeping: An SOE must keep written financial records that correctly
record and explain its transactions and financial position and performance; that
will enable true and fair financial reports about itself to be prepared and audited.
The SOE must keep these records for at least 7 years after the date of the
transactions to which they relate. Management and the Board must prepare
annual financial statements (balance sheets, profit and loss accounts and other
financial statements for the year, consistent with applicable accounting
standards) suitable for audit. The Auditor-General is appointed to perform all
auditor functions for each State-owned enterprise.
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Annual and semi-annual reports: No later than 2 months after the end of the
first half of each financial year, each State-owned enterprise must submit to the
Minister a report of the operations of the State-owned enterprise during that
half-year. The report must show the extent to which the State-owned enterprise
and its subsidiaries have achieved the outcomes specified in the applicable
statement of corporate intent.
No later than 3 months after the end of a financial year, an SOE must submit to
the Minister a report of the operations of the SOE during that financial year. The
report must include audited financial statements for the financial year, together
with an audit report. The report must include (i) a review of operations during
the year of the entity reported on and the results of those operations; (ii) a
report of the extent to which the SOE and its subsidiaries have achieved the
outcomes specified in the applicable statement of corporate intent; (iii) a
statement of the dividend or distribution paid to the Government in respect of
the financial year; (iv) details of any CSO agreement applicable during the
financial year, and the revenue received by or payable to the SOE in respect of
the agreement; (v) details of any significant changes in the SOE’s affairs during
the financial year; (vi) details of any matter or circumstance that has arisen
since the end of the financial year that has or may significantly affect the SOE’s
operations in future financial years; and (vii) anything else the Minister may
request be put in the report.

As it stands, KAJUR’s present organization lacks capacity to implement the changes in
methods of operation and in financial management that will be required of KAJUR after
the SOE Bill is enacted. Of particular note, management capacity will need to be
increased to meet the requirements of (i) developing a Statement of Corporate Intent
that addresses KAJUR’s primary objectives under the Bill; (ii) developing a Business
Plan that meets the primary objectives and also ensures provision of reliable and
affordable services; (iii) producing financial statements in-house for audit and
maintaining a compliant system of record-keeping; and (iv) producing required semiannual and annual reports on KAJUR’s operations and finances. Recommendations to
augment and strengthen the personnel structure to address these needs are made
below.

III.

Financial and Operational Reporting
Planning and Internal Reporting

In KAJUR there is a pervasive sense of weak and reactive control of events; decisions
are generally made in response to equipment breakdowns, insufficient supplies, or
cash flow crises: a continual process of dealing with emergencies. Systematic
monitoring and routine operational reporting, flowing from the plant floors and
administration offices to senior management, is not generally required of staff and is
not done. Implementing the Comprehensive Reform Strategy and preparing to comply
with the requirements of the SOE Bill as discussed above will require a reorientation
away from fighting emergencies to taking a longer view of priorities and planning.
When the plans—operational and financial—are in place, senior managers will need a
more or less continuous stream of data from day to day operations, with which they can
assess progress of the utility against the plans’ targets, and thereby identify
weaknesses, conflicts, and gaps that they can address proactively.
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Budget Preparation and Monitoring with Key Performance Indicators

The core of forward planning is the budget. In present practice, the budget is prepared
in a short time once a year—allocations are largely based on the previous year’s
practice, and there is little consultation on emerging needs, lessons learned from the
current year, important changes in operating parameters such as changes in asset
efficiency and reliability, etc. More to the point, monitoring of the budget generally
occurs only when overspending is already apparent, i.e., reactively. Two
recommendations emerge from this: (i) the budget should be prepared on a rolling
multi-year basis (in line with the business planning requirements in the SOE Bill, 3
years comprising the next financial year plus two more years is suggested), which
would require planners to anticipate changes in the intermediate future that may affect
the preparations that planners should be making now, and (ii) budget performance
monitoring should occur at least on a quarterly basis, and be conducted by Finance
Division staff in rigorous consultation with the heads of each of the operating Divisions.
Actual expenditures should be compared with the budgeted amounts on a month-bymonth basis, with any discrepancies investigated, diagnosed, and met with appropriate
corrective action. For example, a deviation from planned expenditure on fuel in the
power station could be related to a change in diesel engine performance, or it could be
related to a problem in fuel metering, fuel quality, or in fuel inventory control. Each of
these causes of deviation calls for a different response from management, but they
need to be informed of the cause in order to make the right call. The budget monitoring
process, when carried out appropriately, pulls out that information while there is still
time to take action to avoid a budget blow-out.
The budget monitoring process isn’t only about controlling overspending in certain line
items, like fuel. Equally troubling would be a finding that certain line items, e.g., repairs
and maintenance, insurance, etc., were being under-spent, as this may indicate that
not enough attention is being paid to preventative maintenance and protection of the
utility’s assets, as discussed in another section below.
A further point in this regard is that the multi-year budget document should track both
monetary expenditures and real values, i.e., actual volumes of inputs used (gallons of
fuel, lube, drums of chemicals, kWh used by the RO plant, kWh used by lift station
pumps, meters replaced, pipes mended, etc.) and production figures (kWh sent out
from the power station, gallons RO water produced, gallons of salt water pumped, etc.).
Deviations from the planned budget for these real quantities need to be investigated
and explained as rigorously as deviations from monetary expenditures, because
changes in the real quantities will have a direct impact on the monetary values and will
often direct attention to the source of any problem(s). Also, having the real values in
the budget document itself would require the heads of Divisions explicitly to relate the
budget amounts requested to the actual materials and services they expect to be using.
To carry out the budget preparation and monitoring process effectively, the Finance
Division staff involved will need more than a passing familiarity with key technical
aspects of KAJUR’s operations (e.g., they should know how much fuel should be
expected to be needed to produce 100 kWh of electricity, how much electricity should
the salt water pumps be expected to use per month or per 1000 gallons pumped, how
many electricity and water supply prepayment meters should be expected to need
replacement every month, etc.). In the short run, this familiarity can be gained
sufficiently ‘on the job’, provided that consultations with heads of Divisions are carried
out sufficiently frequently (at least once a quarter) and in sufficient depth.

13

A ‘checklist’ can be drawn up of key benchmarks for each of the service sectors, added
to and amended as the Finance Division officer works, and referred to frequently in the
budget monitoring process. The checklist should be simple and fairly brief, listing the
standard operating data, e.g., fuel used per unit of electricity generation, electricity
used per unit of salt water pumping, etc., that are most useful in monitoring the
relationship between cash expenditure and operating performance in each quarter.
Because of their operational significance, such data may be considered ‘key
performance indicators’ 4 . A listing of suggested key performance indicators, to be
recorded for each of the 3 months of the previous quarter, is shown in Table 2.
Table 2. Suggested key performance indicators (with project) for use in budget
monitoring

Row
1
2
3
4
5
6
7
8
9
10
11

12

13
14
15
16

17
18
19

Parameter
Power Supply - Generation
Total generation (kWh)
Power station use (kWh)
Total fuel consumption (gals)
Total lube consumption (gals)
Average monthly fuel price
($/gal)
Average monthly lube price
($/gal)
Electricity generated per gallon
fuel (kWh/gal)
Electro-mechanical maintenance
expenditure ($)
Monthly peak load (MW)
Monthly average load (MW)
Power Supply - Distribution
Total Billing, including KAJUR
own use (kWh)
Non-technical losses (kWh)
Transformer/ distribution
maintenance expenditure ($)
Electricity single-phase
prepayment meters replaced
Electricity three-phase
prepayment meters replaced
Total street lighting electricity
consumed (kWh)
RO Water Supply
Total freshwater produced (m
gals)
Total salt water input to RO
(gals)
Total metered sales (gals)

Formula or Source
(Formulas in Table refer
to Table Rows)
KWh reading (logbook)
KWh reading (logbook)
Fuel meter reading
Station logbook

Indicative Benchmark
(where applicable)
Annual Basis
1.3 GWh
0.06 GWh
81,500 gals
295 gals

Station logbook

$3.90/gal

Station logbook

$5.95/gal

(Row1*10^6)/Row3

16.0 kWh/gal

Station logbook
Station logbook
(Row1 – Row2)/720
Sum of metered sales
((Row1 - Row2)*(1.0 7% [= distribution losses])
- Row11)

1.5 MW
0.9 MW
1.2 GWh
0
(assumes all
connections are
metered accurately)

Station logbook
Station logbook

100

Station logbook

5

Meter readings

RO plant meter

12.7 m gals

Salt water input meter

37.5 m gals

Metered sales

9.6 m gals

4

The Pacific Power Association has published the Pacific Power Utilities Benchmarking Report 2012, (March 2013)
which contains much useful data and methodology for computing benchmarks and is highly recommended as a
reference book for KAJUR management to keep handy, especially during budget monitoring. The report in pdf form is
available for free download from the PPA website.
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Row
20
21
22
23
24
25

26
27
28
29
30
31
32
33

Parameter

Formula or Source
(Formulas in Table refer
to Table Rows)

Total pipeline losses (gals)

Row17-Row19

Total electricity consumed by
RO plant (kWh/1000 gals)
Total water purification
chemicals consumed (lbs)
Total electricity consumed by
pumps for water distribution
(kWh/1000 gals)
RO plant maintenance
expenditure ($)
Water prepayment meters
replaced
Sanitation Services
Total salt water input to flushing
system (m gals)
Total effluent discharged to
outfall (gals)
Total electricity consumed in salt
water pumping (kWh)
Total electricity consumed by lift
station pumps (kWh)
Total electricity consumed by
treatment plant (kWh)
Total chemicals consumed in
treatment processes (lbs)
Lift station maintenance
expenditure ($)
Treatment plant maintenance
expenditure ($)

RO plant meter
reading/(Row17/1000)

Indicative Benchmark
(where applicable)
Annual Basis
3.1 m gals (about 25%
of RO production)
12.0 kWh/1000 gals
produced

Station logbook
Water pump meter
reading/(Row17/1000)

0.5 kWh/1000 gals
pumped

Station logbook
Station logbook

Salt water pump meter
Treatment plant flow
meter
Electricity meter at salt
water pump
Lift station electricity
meters
Treatment plant
electricity meters

100

3.5 m gals
8.3 m gals

Station logbook
Station logbook
Station logbook

34

Total toilet float valves replaced
or repaired

Logged requests/ reports
by maintenance service
providers

35

Total sewer connections
repaired

Station logbook

Inventory Control

Safeguards of assets are inadequate, as inventory inspections are carried out only
once per year. Under such a system, waste and abuse may be detectable, but are
unlikely to be traceable. While there is no current evidence of fraud in relation to
KAJUR’s assets (including fuel inventories 5 ), inventory monitoring procedures are
inadequate to protect KAJUR from abuse occurring in the future. A physical inventory
5

The Energy Planning Division of the RMI Ministry of Resources and Development prepared a report in 2012, “KAJUR
Fuel Supply & Facility Integrity Survey” (R Leo), that identified lack of maintenance in KAJUR’s fuel tanks, pipelines, and
delivery trucks, lack of fuel filtration, and old and probably inaccurate fuel metering, as none of this equipment has been
maintained or replaced since it was installed. The report concludes that the quantities of fuel used as recorded in the
power station are very likely to be inaccurate.
Buttressing this finding, the external Auditor’s report for FY 2012 states that “An investigation done by plant technicians
and auditors confirmed that the fuel metering systems used by the power plant are not properly calibrated and that
complex fuel piping layout as well as lack of fuel transfer procedures are all contributing factors to possible
misstatement in plant fuel usage.” These issues have yet to be addressed.
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count is supposed to be carried out once a month, but in practice this is done usually
only at year end, carried out by Technical Operations Division inventory personnel and
verified by the Chief Accountant and her deputy.
A detailed Asset Register exists, but there is no automatic link between inventories or
other accounts and the Asset Register, which must be updated manually. The MIP
software has this capability but Finance Division staff are not familiar with how to use it.
One outcome of this deficiency is that KAJUR’s charge in operating costs to
depreciation appears to be too high (when checked against the detailed data in the
Assets Register), leading to the conclusion that some assets are continuing to be
depreciated beyond the end of their useful life.
Insurance at KAJUR currently exists only for KAJUR’s vehicles and worker’s
compensation (accident insurance). However, the MEC insures its plant and equipment
in Majuro, and KAJUR recognises the need to do the same. KAJUR has requested the
MEC’s insurer to visit Ebeye to assess KAJUR’s plant. In the FY 2013 KAJUR budget,
there is a $150,000 allowance for insurance of plant and equipment. The allowance is
intended to be used to buy a policy covering the electricity, water supply, and sewer
assets after the insurer’s assessment is done. It is noted, however, that any insurer of
KAJUR’s plant and equipment will probably require plant upgrades (some of which will
be carried out under the project, but not in all sectors) to lower the risk. The cost of
such upgrades is presently unknown, but could be financed by the KDF.
Asset inventory audits should be carried out quarterly rather than annually, in
conjunction with budget monitoring. Finance Division officers should at all times be
satisfied that the purchases of assets, spares, and operating inputs that they have
approved are being utilized appropriately and, whenever they find they are not, be
ready to implement stricter control measures and prevent losses from increasing
further.
Scheduling of Preventative Maintenance (Operating Budget)

Generally speaking, asset maintenance at KAJUR is an exercise in emergency
management: reacting to frequent equipment breakdowns and attempting to keep all
critical assets functioning. In the water supply and power sectors, these attempts have
been largely successful to date but probably result in higher costs than necessary. The
wastewater sector has more or less collapsed, leaving high and chronic the
degradation of the marine environment and the incidence of contamination on land.
Preventative maintenance instead of reactive maintenance usually results in cost
savings because it avoids breakdowns and extends the life of assets so that the full
services that they were designed for can be realized before they have to be replaced.
Equally important, preventive maintenance greatly increases the probability that,
moment to moment, assets are performing as they should, whether their role is
providing a service or mitigating a negative effect such as pollution. Reactive
maintenance generally results in emergency repairs or replacements of components
that, for one reason or another, give out prematurely. Replacing assets more frequently
than necessary incurs a high cost. Further, replacing assets under emergency
conditions does not permit time for proper planning for optimizing purchases and often
forces compromises in specifications which result in increased expenditure through the
entire operating period. It is therefore usually cheaper to avoid breakdowns rather than
repair them. Also, the standard of service is improved.
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It is encouraging to note that in the power supply, preventative routine maintenance of
the electrical and mechanical plant appears to be normal practice. The diesel engines
have fluids and filters changed every 250 running hours, transformer fluid levels are
checked daily (though samples are not tested), and cooling systems are checked.
However, maintenance of the fuel system (tanks, supports, piping, flow meters)
appears to be neglected, and advanced deterioration and increasing risk is apparent6.
Fuel quality is not regularly tested but is (anecdotally) not acceptable. Also, though
mechanical overhauls are carried out, and critical spares to enable this are usually held
in inventory, they are reactive, i.e., carried out only after an unplanned outage.
The estimated materials cost for routine maintenance of the power supply (lube and
other fluids, filters, etc.) is $60,000 per year. In addition to this, it is estimated that
approximately 100 of the approximately 1,100 installed single-phase prepayment
meters need to be replaced each year, at a cost of $300/meter or a total of
$30,000/year. Manpower costs of maintenance are not included in this estimate as
personnel costs are accounted for separately in total operating cost and are assumed
not to be affected by the level of maintenance activities.
In the water supply sector, cleaning of saltwater wells is carried out regularly. Cleaning
of the screens at the bottom of the wells is currently carried out only if a problem is
noticed (i.e., reactively) but is recommended once a year. There are four pumps in the
saltwater wells and two pumps at the RO plant for freshwater, and these frequently
need replacement—reportedly every six months. Pumps are normally a capital item,
replaced reactively, but at a frequency that makes pump replacement a routine
maintenance item for KAJUR7. In the RO plant, chlorine and other chemicals are used
continuously, while filters are replaced twice a year.
In the wastewater sector, routine maintenance consists largely of cleaning the lift
stations (twice a month) and reactively replacing about 12 pumps at six-monthly
intervals.
In all sectors, the effective practice of preventative maintenance involves remaining
diligent about routine maintenance, covering all of those maintenance and equipment
monitoring activities that are carried out daily (checking fluid levels, connections, seals,
casings, temperatures, etc.) and anything else that is done with a frequency of yearly
or more, such as changing fluids and filters, cleaning equipment, topping up additives,
checking meters, etc.
Further, it is essential to keep up with major maintenance procedures, such as
equipment overhauls, on the schedule recommended by the manufacturer. These
procedures are infrequent, and usually require financial planning. For example, for a
diesel engine, the manufacturer may recommend changing pumps, pistons, rings, and
bearings and perhaps other components every, say, 20,000 running hours. It is best,
and cheaper in the long run, to carry out these operations on the recommended
schedule 8 rather than waiting for equipment to fail, as is the current practice.
Equipment failure is usually a sign of serious internal damage that could have been
prevented at lower cost through proactive, pre-breakdown major maintenance. Once a
schedule of preventative major maintenance is determined, parts can be ordered well

6

Waste oil from the engines is stored in abandoned fuel tanks, which are now all nearly full. Arrangements for the
permanent disposal of waste oil (shipping it to either Kwajalein or Majuro for recycling) do not seem to have been made.
7
Better asset management under the proposed project may result in a need to replace pumps less frequently.
8
taking due account of local operating conditions which might indicate the need for shorter intervals between such
operations
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in advance and usually at lower cost compared to ordering parts in panic mode
following an equipment breakdown.
For the power supply, it is assumed that diesel engine overhauls are required
20,000 running hours, or approximately every 3 years of operation per engine, at
$300,000 per overhaul for parts and specialist expertise as required. Based on
values, the recommended schedule of routine and major maintenance costs
included in the operating budget is set out in Table 3.

every
about
these
to be

Table 3. Power Supply: Recommended Schedule of Routine and Major Maintenance

In the above Table, the gaps in major maintenance (e.g., 2017-2022 and 2027-2032)
reflect the need to replace assets according to a predictable schedule, as discussed
below. (When an asset is replaced, it need not be overhauled on or near the year of
replacement.)
For the water supply, major maintenance includes replacement of the RO plant
membranes once a year, and replacement of high-pressure pumps (reactively) once
every two years. Also a consulting RO technician visits once a year from overseas to
supervise major maintenance operations. The 3 water reservoirs need roof and liner
replacements every ten years. Water supply routine maintenance expenditures are
expected to average $144,000 per year, comprising the items in Table 4. No major
maintenance expenditures apart from periodic asset replacement expenditures (see
below) are expected in the water supply sector.
Table 4. Water Supply: Components of Routine Maintenance ($/year)
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Wastewater sector routine maintenance expenditures are expected to average
$108,500 per year, comprising the items in Table 5. Major maintenance is not practiced
in the existing system, but will be required for the wastewater project to be installed.
Table 5. Wastewater: Components of Routine Maintenance ($/year)

Unlike the water supply sector, periodic expenditures for major maintenance in the
wastewater sector are needed to rehabilitate assets with a periodicity of about ten
years, as asset wear and tear is comparatively high. Replacement of key assets is also
more frequent than they are in the water supply. A wastewater maintenance schedule
is set out in Table 6.

Table 6. Proposed Wastewater Sector Routine and Major Maintenance Schedule
(including periodic asset rehabilitations)

19

Capital Asset Replacement Schedule (Capital Budget)

For financial planning purposes, it is necessary to anticipate an asset reaching the end
of its useful life, and the need to replace it. Because of the harsh operating
environment in Ebeye, a realistic estimate must be made of the effective useful life of
each of KAJUR’s major assets, such as diesel engines and RO plants, even if these
are shorter than the lifetimes usually attained for such assets elsewhere in the world.
For example, the PPTA estimates that a diesel engine operating on baseload duty in
Ebeye will have a useful life of 10 years. The same engine operating in say, California,
might be expected to last 15 or 20 years.
The replacement of capital assets is financed under KAJUR’s capital budget, funded
externally with some percentage of internal contributions from KAJUR probably
required. The PPTA has not identified the financing sources for KAJUR’s capital asset
replacement budget. It is nevertheless important to set out the capital budget in order
to facilitate financial planning and ensure that the requisite finance is identified before
the expenditures become necessary.
Power Supply

Major components such as diesel engines, transformers, distribution networks, etc.,
have different costs and different estimated useful lives. The years in which each will
need to be replaced depends on its useful life and the year in which it was last installed.
Table 7 summarizes the main components of the power system, the approximate
replacement value of each component, and its estimated useful life.
Table 7. Power Supply: Asset Replacement Parameters

Based on these parameters, Table 8 summarizes the proposed asset replacement
schedule for the power supply. (Expenses through 2019 are covered by the project.)
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Table 8. Power Supply: Proposed Asset Replacement Schedule ($)

A graphical representation of proposed expenditures on routine and major
maintenance and on asset replacement investments in the power supply is shown in
Figure 1. Asset replacement costs occur every five years as major components of
either the generation system or the distribution system (including meters) become due
for replacement. Note that in the year 2040, 25 years from the start of the present
project, the end of the life of most of the project assets will have been reached, and a
new project to replace them will be necessary. This is the reason for the high spike in
asset replacement costs shown for that year.
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Figure 1. Power Supply: Projected Routine and Major Maintenance Expenditures and
Asset Replacement Costs

Water Supply

Limited capital asset replacements are required during the planning period. Table 9
summarizes the main components of the water supply system, the approximate
replacement value of each component, and its estimated useful life. (Note that in the
case of prepayment water meters, the expected length of the useful life is not known,
but it is expected that replacement of about 100 of them per annum (similar to the
replacement rate of prepayment meters in the power supply) will be required. The
replacement cost for these has therefore been included in the routine maintenance
schedule.)
Table 9. Water Supply: Asset Replacement Parameters

Based on these parameters, Table 10 summarizes the proposed asset replacement
schedule for the water supply. (Expenses through 2019 are covered by the project.)
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Table 10. Water Supply: Proposed Asset Replacement Schedule ($)

A graphical representation of proposed expenditures on routine and major
maintenance and on asset replacement investments for the water supply is shown in
Figure 2. Similar to the power supply in the year 2040, the end of the life of most of the
project assets will have been reached, and a new project to replace them will be
necessary, causing the high spike in asset replacement costs shown for that year.
Figure 2. Water Supply: Projected Routine and Major Maintenance Expenditures and
Asset Replacement Costs
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Wastewater

Assets will rarely need to be wholly replaced in the wastewater sector, but will undergo
major rehabilitation procedures (at substantial cost) on several occasions through the
planning period. Table 11 summarizes the main components of the wastewater system,
the approximate replacement value of each component, and its estimated useful life.
Table 11. Wastewater: Asset Replacement Parameters

Based on these parameters, Table 12 summarizes the proposed asset replacement
schedule for the wastewater sector. (Expenses through 2019 are covered by the
project.)
Table 12. Wastewater: Proposed Asset Replacement Schedule ($)

A graphical representation of proposed expenditures on routine and major
maintenance and on asset replacement investments for the wastewater sector is
shown in Figure 3. As in the other two sectors, the end of the life of most of the project
assets will be reached in 2040, causing the high spike in asset replacement costs
shown for that year.
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Figure 3. Wastewater: Projected Routine and Major Maintenance Expenditures and Asset
Replacement Costs

Three Sectors Combined

Lastly, when the schedules for power, water and wastewater are combined,
maintenance and asset replacement/ rehabilitation expenditures are as shown in
Figure 4.
Figure 4. Power, Water Supply and Wastewater Sectors Combined: Projected Routine
and Major Maintenance Expenditures and Asset Replacement Costs
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The above Figure 4 is shown to emphasise the key point that adequate maintenance
and timely asset replacement or rehabilitation in KAJUR’s three systems will involve
considerable expenditure in every year, and multi-million dollar expenditures in every
approximately 5 years. KAJUR will need to acquire skills in financial planning and fund
management to ensure that funds are available to meet these expenditures when they
are needed.
Maintenance expenditures (the blue in the bars in Figure 4), including periodic ‘major’
maintenance, are part of KAJUR’s operating costs and need to be met with internal
funds, i.e., revenues based on approved tariffs. Capital asset replacements and
rehabilitation (the red in the bars) are part of the capital budget and will be at least in
part externally funded, and will need to be amortised, perhaps through a loan or an
arrangement with the US Compact and other donors. Any project to upgrade KAJUR’s
capacity and standards of service delivery, including the proposed project, necessitates
such expenditures. It is not too early to begin dialogue with the CUB, the RMI
government, and prospective financial sources to secure viable options for future
funding. Moreover, KAJUR’s Finance Division needs to be mobilised, and skills
upgraded accordingly, to initiate such dialogue and move it forward.
External Reporting
Board Relations

KAJUR is a government-owned for-profit Corporation, established in 1990 at the end of
a power and water sector management contract with a firm based in Guam. KAJUR
was again placed under an overseas management contract from 2000 to 2005, with the
power and water utility in Pago Pago, American Samoa, the American Samoa Power
Authority (ASPA). During the ASPA period, the seawater distillation facility for fresh
water production next to the power plant was decommissioned, and a seawater reverse
osmosis desalination plant in the middle of the island was commissioned, which still
runs today. During that period also, ASPA undoubtedly faced a host of technical and
management issues in Ebeye that might have relevance to KAJUR currently, but
unfortunately few records of the period were kept and there is little institutional memory
at KAJUR from which relevant lessons might be drawn.
In 2006, KAJUR was combined with a national utility comprising KAJUR, MEC, and the
MWSC, the latter two operating in Majuro. As a member of the combined utility, KAJUR
is under the RMI Ministry of Public Works and reports to the Minister, who also chairs
the Combined Utilities Board (CUB).
Reporting at the national level on KAJUR’s operational results and budgetary
requirements occurs at an annual budget briefing in the Nitijela, in concert with the
other two members of the Combined Utilities. The utility is under the direction of the
CUB, which meets once a month in Majuro. Once a year, usually in February to
coincide with Independence Day, the Board meets in Ebeye.
Logistical difficulties prevent adequate KAJUR representation at the Board level; a
member of the Board reports that CUB deliberations are commonly dominated by
discussions of the Majuro utilities, with KAJUR’s issues relatively neglected. KAJUR
management attend few meetings. KAJUR management thus find themselves in rather
a vacuum; the continuing weak relationship between management and the Board has
pervasive effects and is perhaps the most serious issue facing management presently.
Sustained focused attention on KAJUR issues from the CUB is needed to ensure that
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the utility’s needs are understood and that it gets full guidance and support at the
national level, particularly in authenticating the decisions that management need to
make in this time of momentous change for KAJUR. Management now face the
daunting prospects of implementing tariffs for water supply and sewer services, and of
growing its personnel and institutional capacity to manage a greatly enlarged asset
base, and they simply cannot do this without active support at the Board level.
As noted previously, the Comprehensive Reform Strategy, which has been endorsed
by the Board, recommends that the CUB should conduct at least one meeting per
quarter on KAJUR issues, and that these meetings should be held in Ebeye. The PPTA
strongly endorses this recommendation and encourages the measure to be
implemented immediately. Further, and especially important, a flow of written
information from KAJUR management to the Board in advance of each meeting and
kept on file, to inform the Board of the relevant considerations, a concise expression of
management’s recommendations, and the financial implications of the
recommendations needs to become standardized and routine.
Board Information Papers: Annual and Quarterly Reports

Official reporting by KAJUR on its financial performance or operating results is not
adequate for planning purposes, either internally or externally. No Annual Report is
available; documentation so far available on KAJUR’s financial performance is limited
to the financial statements prepared by the external Auditor and KAJUR’s annual
budgets. Budgetary performance is routinely monitored only once a year, in a highly
reactive process that captures overspending only after the fact. The effect of these
constraints is compounded by short institutional memory: senior management
comprises relatively recent hires, while internal record-keeping is poor. There is no
central filing system to keep records of capital projects, or historical financial data. In
January 2013, KAJUR’s main computers for financial accounting and record-keeping
crashed and both the computers and the accounting software (MAS90) they were
running had to be replaced. All financial data were lost. The current accounting
software (MIP) was procured and installed in May 2013; payroll and other functions
between January and May were conducted manually. Teething problems with the new
software (and reconciling the manually-done accounts) remain. Installing an automatic
computer backup system with support from NTA and establishing a comprehensive
and well-organised central corporate filing system are highly recommended short term
improvements.
Preparation of an Annual Report, independent of the external Audit Report and
covering financial performance in standard format and highlighting key operational
data 9 , and prepared within 3 months of the close of every financial year is
recommended and indeed is required under the SOE Bill as previously discussed.
Quarterly reports, briefer but in a similar format, should also be prepared for
presentation at each quarterly Board meeting, as they would greatly facilitate
monitoring of current activities and the end-of-year preparation of the Annual Report.
The structure of the MEC’s Annual Report is recommended for KAJUR’s Annual Report,
as Board members are already familiar with the MEC report and will be able to
navigate through information more quickly if it’s in the same format. The entire MEC
2013 Annual Report is 15 pages.
9

e.g., volumes of electricity and fresh and salt water produced, fuel consumed, customers served, major capital
developments, tariff changes (if any), customer awareness initiatives initiated and on-going, technical challenges faced,
etc.
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Section I of the MEC Annual Report contains an Executive Summary containing a
paragraph highlighting each major development during the year (e.g., asset
acquisitions and write-offs, tariff changes, new internal and donor-assisted program
initiatives, changes in sales compared to the previous year, changes in expenses, and
operating profits).
Section II summarises operational data for the year in tabular format (highlighting
production and sales by month, inputs consumed by month, efficiency measures such
as average input per unit produced, input prices and costs by month, etc. – the ‘key
performance indicators’ as discussed above should all be included). Much of this
information can and should also be presented with line- and bar-charts.
Section III provides a summary of the utility’s financial statements, highlighting
revenues, expenditures, operating income, subsidies and grants received and including
a Balance Sheet and statements of Profit and Loss and Cash Flows.
Board Decision Papers

Decision papers differ from information papers (such as Annual Reports) in that they
are closely focused on a particular issue that requires a Board decision. They should
be concise.
Section I of a Decision Paper should be headed “Matters Arising” or something similar,
and contain a few paragraphs describing the situation and relevant considerations that
prompt the need for a decision, e.g., approval of an investment proposal or a tariff
change. This section can refer to more elaborate studies (and these should be made
available to all Board members on request) if relevant to the matter at hand. But
Section I should give a full and fair summary of the relevant considerations.
Section II, headed “Recommendations”, contains a concise statement of the actions for
which Management is requesting approval.
Section III, headed “Financial Implications” would highlight Management’s analysis of
the net financial impact of implementing the recommendation and comparing this to the
financial impact of not implementing the recommendation. Expected social and even
political consequences of the proposed action can be highlighted here also, if relevant.
For example, a request for approval of a tariff increase would compare revenues with
and without the tariff increase, and would include analysis of the features of the tariff
designed to protect low-income consumers, and how the resulting tariff would compare
to those elsewhere in the Marshall Islands or in the Pacific region.
Both Information Papers and Decision Papers should be numbered sequentially,
signed by the GM and/or Chief Financial Officer as relevant, and conveyed to each
Board member at least 1 week prior to the date of the scheduled Board meeting.

IV.

Human Resources: Personnel Structure, Performance Evaluation,
and Training
Current personnel structure and vacancies

Formally, KAJUR’s personnel structure is appropriately organised to serve the utility’s
production areas. Directly reporting to the General Manager, there are three Divisions:
Administration, which contains security, personnel, and information technology;
Finance Operations, containing payroll & accounting, supply & procurement, and
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billing; and Technical Operations, containing facilities and equipment operations, power
generation, transmission & distribution, and water and sewer operations. The full
organisation has 89 positions, of which 73 are presently filled and nearly a fifth of all
positions, 16, are vacant. KAJUR’s Organisation Chart, prepared in 2013, is available
as Appendix 1 to this report, in a separate (pdf) file.
In lieu of a formal ‘salary scale’ classification of KAJUR personnel, for present
purposes employees have been grouped into 5 pay categories, based on their hourly
rates of pay. A summary of personnel numbers by these categories, showing filled
positions and vacancies, is shown in Table 13.
Table 13. KAJUR Personnel and Vacancies, by Approximate Pay Category

About a quarter of the supervisory and engineering positions, senior technicians and
operator positions, and mid-level technician and operator positions are currently vacant,
and most appear to have been vacant for a considerable time. Proportionally, far fewer
vacancies are present in the lower-skilled job categories. The senior-level vacancies
have negatively affected KAJUR’s capacity to operate and maintain assets efficiently,
and to carry out planning and monitoring functions. To cope with the responsibilities of
implementing the Comprehensive Reform Strategy and the upcoming new SOE law,
not to mention implementing, operating, and appropriately maintaining the water and
sanitation upgrade project, the vacancies in KAJUR’s staff will have to be filled with
qualified personnel and staff will have to be increased in certain vital areas, as
discussed below.
Wages and Salaries and Recruitment Competitiveness
The reasons for the senior-level vacancies at KAJUR, and for their longevity, are not
difficult to surmise. KAJUR is not wage-competitive. A short distance from Ebeye, the
US Army Kwajalein Atoll (USAKA) airbase employs over 1,000 Marshallese to operate
retail, wholesale, and infrastructure services, including the water supply, power, and
sanitation, in positions similar to those at KAJUR. USAKA personnel work under 13 pay
scales, K01-K13 which have been grouped, based on job categories, into approximate
equivalence to the 5 KAJUR pay categories as discussed above. The average hourly
rate of pay at USAKA in the lower skilled categories is at least 50% higher than the
equivalent at KAJUR, and at the senior operator and senior management levels, it is
80%-90% higher. Pay scales in Majuro for equivalent job categories, e.g., at the MEC
and MWSC, are reportedly similar to those at USAKA. There can be little doubt of the
reason that KAJUR finds it difficult to attract and keep qualified personnel, particularly
in the vital capacity strengthening skilled categories.
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Figure 5. Comparison of USAKA and KAJUR Hourly rates for Equivalent Job Categories

Another severe constraint in Ebeye that may affect recruitment of Marshallese from
outside of Ebeye is a lack of good housing, and this will be difficult to address. In the
view of the PPTA, however, it is necessary to adjust KAJUR’s wage scales to be more
competitive with those of USAKA and Majuro so as to have a chance of attracting
permanent skilled Marshallese personnel, if corporate efficiency, stability, and
autonomous capacity are to be achieved (as is clearly the national intent for all SOEs).
The alternative to adjusting wage scales is for the organisation to limp along under
severe capacity constraints, punctuated occasionally by bringing in expensive short
term expertise to deal with intermittent crises, a situation that fairly well characterises
the history of KAJUR since it was founded in 1990.
Recruitment to fill all existing vacancies in KAJUR’s personnel structure should
proceed urgently.
Job Descriptions and Performance Assessment
Until recently, it was fair to say that KAJUR had little awareness of the capacity of its
human resources. On the job training as presently practiced is a narrow process,
conveyed from supervisor to immediate subordinate, and awareness of the capacities
built up or failing to be built up in this way is not widely diffused. A valuable step
forward was taken in December 2013-February 2014, when job descriptions were
prepared for all KAJUR employees. Although the job descriptions will (and should)
evolve with changing circumstances and skill needs, they provide a sound basis for
evaluating the skill levels required throughout the organisation and greatly help to map
out training requirements. The job descriptions should also specify formal qualifications
and certifications required for each skilled job category, as discussed further below.
Equally important, job descriptions provide a means to carry out personnel evaluations,
an activity that has not been practiced systematically at KAJUR to date. A “Staff
Appraisal” form is available to KAJUR personnel managers (the same form is used by
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MEC), but no written record of past evaluations could be found and it is believed that
none exist.
The existing Staff Appraisal form is available on request as Appendix 2 to this report,
as a separate (pdf) file. The form, to be filled out once a year by each employee’s
immediate supervisor, gives a performance rating from 0 to 4 (4 being the highest)
against 9 objectives or performance criteria, including: (i) fulfilling all responsibilities in
the job description; (ii) ability to make good decisions independently; (iii) ability to
motivate and supervise subordinates; (iv) being a good team player with good people
skills; (v) being an effective communicator; (vi) complying with policies and procedures
and giving no cause for disciplinary action; (vii) being punctual and diligent; (viii)
observing appropriate dress code and utilizing safety gear (as applicable); and (ix)
actively pursuing staff training opportunities.
These performance criteria are appropriate. It is recommended, however, that the form
be customised to each employee by replacing criterion (i), fulfilling all responsibilities in
the job description, with the actual list of functions in the job description, and that an
explicit evaluation be made against each one. It is further recommended that, as part of
the evaluation, each employee meets with the KAJUR training manager (further
discussed below) to review the employee’s training requirements and opportunities,
and that prospects for advancement to higher skill categories, subject to training and
good performance, be explained. It is emphasised in this regard that retention of skilled
employees by KAJUR will require an ethos of loyalty arising from a career development
process that is well understood and actually delivers training and advancement.
A permanent record should be opened on each employee and filed securely,
documenting the employee’s job description, training opportunities offered and taken,
certifications achieved, job changes and wage changes made and, most importantly
the record of annual job evaluations. On this basis, career development becomes a
transparent and measurable process.
Training
Finding recruits with formal qualifications is difficult, an Ebeye-wide problem.
Throughout KAJUR’s organisation there are very few staff with any tertiary
qualifications, recruitment is generally at the high school graduate level, and training is
primarily done on the job.
If the above recommendations concerning raising wages to more competitive levels are
implemented, prospects of recruiting more highly qualified people into skilled positions
at KAJUR should improve. In addition, however, KAJUR’s training capacity and the
resources devoted to training both need to increase. At present, though the relatively
substantial sum of about $125,000 per annum (about 10% of the expenditure on
personnel) is spent on training, formal training activities are generally carried out on a
reactive, ad hoc basis; that is, training commonly responds to outside opportunities as
they arise, rather than being an internally-driven activity deliberately targeted at
identified capacity building needs. It is highly recommended that the job descriptions
that have been recently prepared be strengthened by adding explicit formal training
requirements to each position. For unskilled positions, formal qualifications beyond a
high school education will usually not be necessary. However, for all skilled positions
such as underground cable jointers and other T/D maintenance personnel, diesel plant
operators, mechanics, fuel storage maintenance personnel, RO plant maintenance
engineers, sewage treatment operators, not to mention finance managers, corporate
planners, and HR specialists, certifications of skills should be specified in the relevant
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job descriptions. Incumbents in those positions who lack certifications should be
required to attend appropriate training and testing to become certified. New recruits
who lack them can be hired as apprentices until they earn the certifications required.
Current training and recruitment resources often used by KAJUR include the following:


Finance Division on the job training is augmented by mentoring provided by the
US software company that provided the recently-installed (May 2013) MIP
accounting package (MEC uses the same accounting package). Training in use
of MIP was provided to Finance Division staff in 3 1-week courses. Also, the
Association of Pacific Island Public Auditors (APIPA) sponsored by the USDA
Graduate School provides 1-week courses annually in different Pacific locations
to Finance Division staff in accounting and auditing procedures. In addition to
providing KAJUR’s internal auditing function, the MEC in Majuro also provide
accounting system troubleshooting and staff mentoring to KAJUR.



The US Job Corps program, active in RMI, maintains a data base of
prospective Marshallese high school graduates, which KAJUR and other
organisations recruit from. The Job Corps also provide academic equivalency
assessments and certifications and trade training to prospective recruits.



Technical training is available in the form of twinning arrangements with other
Pacific utilities under the auspices of the Pacific Power Association and the
Pacific Water and Wastewater Association. KAJUR must fund the costs of
participating in these arrangements, and allocated approximately $76,000 for
this purpose in FY 2013.

In planning its training program, KAJUR should avail itself of training resources
worldwide. Some of these may be accessible online, some may be available by
bringing instructors or mentors to Ebeye on short-duration contracts, but others will be
available only by sending personnel overseas to attend courses or mentoring sessions
(of greater or lesser duration). Aid programs may be available to fund some of these,
such as the scholarship program at the University of Hawaii East-West Center, or the
Australian Award Pacific Scholarship program, which funds trainees’ travel and
participation in courses at regional institutions such as the University of the South
Pacific or the Fiji Institute of Technology. Australia has excellent resident-school
training programs (e.g., TAFE). The main point to be emphasised at present, however,
is that KAJUR’s training needs should be identified internally, and world-wide resources
should be assessed for best fit to those needs.
Given the centrality of personnel recruitment and training in KAJUR’s near- and longterm future, it is recommended that a fulltime Training Manager be recruited to work in
the HR Office, tasked with (i) assessing in detail the training and certification needs for
all skilled positions and establishing feasible training targets for KAJUR as a whole, (ii)
researching world-wide resources that best meet these needs, and (iii) designing a
rolling three-year training program that achieves the set targets. It is recommended that
an initial training budget of at least $150,000 per annum be established to finance
training activities, recognising that, after the detailed training assessment is complete,
the annual training budget may well have to be increased, at least for the first few years.
The Training Manager would be responsible for maintaining permanent employee
records.
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The Training Manager can initially be funded as a position in the PMU established to
implement the project, but a permanent fulltime staff capability in training management
will be required after project implementation is complete. The detailed training
assessment should be carried out during project implementation, to suit the needs of
the new, higher-capacity infrastructure to be installed.
Recommended Augmentation of Personnel
In addition to the Training Manager position discussed above, the following new
positions are also recommended.

V.



Chief Financial Officer (who would also work as a Corporate Change Manager,
and could be so called, if desired). The Chief Financial Officer is responsible for
guiding KAJUR in the coming years in implementing the Comprehensive
Reform Strategy and the corporate changes mandated in the SOE Bill as
discussed above, especially in coordinating the inputs and fulfilling the reporting
requirements, including the drafting of the Statement of Corporate Intent and
the Business Plan. For the latter, the CFO will be required to conduct periodic
tariff assessments and to draft papers for the Board and Minister explaining the
case for tariff changes, wage and salary changes, new recruitment policies, and
other matters entailed in business planning. The CFO will be chiefly responsible
for producing the quarterly and annual operational and financial reports for the
Board and Minister and overseeing the production of financial statements for
external audit.



Budget Manager. One additional senior staff member with formal qualifications
in financial management will be required in the KAJUR Finance Division to
assist in handling the greater cash flows that will follow implementation of the
project and the introduction of water and sewer tariffs. Working closely with the
CFO, the additional member will also be responsible for assisting the
preparation of the quarterly and annual budgets and carrying out quarterly
budget monitoring for KAJUR, and supervising staff to implement a quarterly
inventory control system (as discussed above).



Water Distribution Manager. In the water supply sector, some 1,100 new
prepayment water meters are to be installed under the project. A Water
Distribution Manager will be required to oversee inspections, maintenance, and
replacement (as required) of these meters. The Water Distribution Manager is
also responsible for maintaining salt water meters installed for monitoring
purposes on the salt water feed system for the RO plant and on the salt water
flushing system. In addition, if KAJUR pursues ‘outsourcing’ of functions such
as customer connections and float valve inspections and repairs, or even pump
maintenance, to local companies, the Water Distribution Manager could also
function as a contract supervisor for these functions.

Proposed FY 2015 Budget

A proposed budget for Financial Year 2015 will be provided later in Phase II of the
PPTA, once the financial model is fully updated to reflect the full project proposal in
conjunction with the changes in wages and salaries, training, and preventative
maintenance as discussed in this paper.

33

VI.

Procurement Processes

Procurement for the Ebeye Water Supply and Sanitation Project will consist of primarily
international competitive bidding (ICB) for water supply, sanitation and electricity
infrastructure, together with procurement of consulting services for detailed design and
implementation. Some procurement for goods such as vacuum trucks will also be
included. It is unlikely that there will be any significant national competitive bidding.
An initial assessment of the procurement capacity was conducted based on a review of
the Procurement Act and discussions with the KAJUR General Manager and
procurement personnel. (see Appendix 3: Procurement Capacity Assessment –
General Procurement Environment Assessment, Agency Questionnaire and Report
and Recommendations). No discussion has yet been conducted with the Office of the
Procurement Officer (under the Office of the Chief Secretary) or the RMI Bid
Committee. KAJUR only undertakes procurement for goods under $25,000 on the
basis of receipt of three quotations. KAJUR has no experience in procurement of
consulting services or in tendering of works contracts. Procurement in excess of
$25,000 or involving consulting services is generally conducted through the Marshalls
Energy Company (MEC) under the regulations of the Procurement Act and the RMI Bid
Committee.
The requirements of the Procurement Act are quite comprehensive and the legal and
regulatory framework is sound. There appear to be adequate safeguards against
corruption with appropriate legal remedies. National practices appear to be reasonably
in line with ADB procurement requirements. Weaknesses appear to be a lack of
training and instructional materials such as manuals to guide procurement and the lack
of a system to disseminate tenders and tender outcomes. However, this is subject to
further discussion with the national procurement authorities. The General Procurement
Environment Assessment based on a perusal of the Procurement Act suggests an
average risk for procurement at the national level.
The Procurement Act does provide for some preference to be given to local suppliers
through a provision that they may bid up to 110% of the lowest bid and still win the
tender. This also applies to US suppliers. However, in practice, local suppliers are
rarely competitive within even this 110% threshold and KAJUR finds that local suppliers
rarely bid for goods due as they believe they have little chance of winning the tender.
An assessment of KAJUR’s procurement capabilities suggests that, while the utility
undertakes procurement competently within its limited responsibilities, it would be a
high risk for KAJUR to undertake procurement for the Project works or consulting
services tenders. KAJUR does not have the capacity, systems or experience to
conduct tenders of this nature and, for present, it is prudent to restrict KAJUR’s role to
the procurement of goods worth less than $25,000. However, as part of the Project’s
capacity building it may be appropriate to upgrade the systems and personnel to
enable KAJUR to participate in works and consulting services tenders under the
supervision of the Office of the Procurement Officer.
Project procurement for works and consulting services will therefore be conducted at
the national level either through the MEC or the national Procurement Agency under
the Office of the Chief Secretary utilising the RMI Bid Committee. This procurement will
be conducted within the regulations prescribed under the Procurement Act. The risks
involved with procurement conducted by MEC or the Office of the Chief Secretary have
not yet been evaluated and will be done so during a further input from the PPTA
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consultants. It may be that the inclusion of a Procurement Specialist as part of the
Implementation Consultants team will be required to mitigate the risks associated with
procurement at the national level and to increase the capacity of KAJUR to undertake
more complex procurement.

VII.

Risks

The following Table 14 provides a very preliminary and indicative sketch of the risks
facing the project. It will be elaborated on as the TA progresses and be incorporated in
a comprehensive form in the Final Project Report.
Table 14. Risk Matrix
Risk

Expected Impact

Possible Mitigating Factors

KAJUR’s Board do not
approve increases in KAJUR
wages and salaries to make
recruitment of skilled labour
more competitive.

Vacancies in skilled job
categories remain unfilled and
recruitment for new positions
needed to implement the
CRS, the SOE law, and the
project will not be completed.
Corporate capacity fails to
increase; short- and mediumterm consultancy is required
to meet change-management
needs.
KAJUR fails to recover the
costs of operations; available
finance is insufficient to
maintain new assets properly.

When the SOE Bill is
passed, building corporate
capacity to fulfil the law’s
requirements will become
legally binding on the
Board.

New water and sewer tariffs
and tariff changes (e.g.,
lifeline rate structures and
cross-subsidies proposed to
recover costs of all services
combined) are not approved
for implementation.
External grant finance for the
project is less than required
for the full project to proceed.

Water supply and sanitation
objectives
and
expected
health benefits of the project
are not achieved.

The
low-cost
sewage
treatment
and
disposal
strategy proposed by the
PPTA is found to be noncompliant by the EPA

A secondary treatment facility
at much higher cost and
operational skills requirement
will be required; available
finance may not cover the
initial or O&M costs of this.

Under the SOE Bill, a CSO
Agreement will be required
to be implemented to
ensure that KAJUR is
financially
capable
of
sustaining the services it is
charged as an SOE to
provide.
Assess the benefits to be
achieved with the available
funds. Identify as many
options as possible for
financing.
Lagoon
water
current
assessments are underway
to provide evidence that the
low-cost solution will be
compliant with water quality
standards
outside
the
mixing zone.
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Appendix 3 – Procurement Capacity Assessment Report and
Recommendations
Annex 1 – Procurement Capacity Assessment
General Procurement Environment Assessment
Annex 2 – Procurement Capacity Assessment
Agency Questionnaire

Procurement Capacity Assessment Report and
Recommendations
Proposed Project Name: Ebeye Water

Proposed Amount (US$): 20 million

Supply and Sanitation Project
Executing/Implementing Agency: TBD

Source of Funding: ADB/DFAT

Assessor: Ross Kearton

Date: May 2014

Expected Procurement
The procurement will consist of primarily international competitive bidding (ICB) for water
supply, sanitation and electricity infrastructure, together with procurement of consulting services
for detailed design and implementation. Some procurement for goods such as vacuum trucks
will also be included. It is unlikely that there will be any significant national competitive bidding.
General Procurement Environment Assessment
Risk Assessment:
National Procurement
Criterion

Risk Assessment

Legal and Regulatory Framework

Low

Institutional Framework

Average

Procurement Market and Operations

High

Integrity of Procurement System

Average

Overall

Average

KAJUR Procurement
Criterion

Risk Assessment

Organisational and Staff Capacity

Average

Information Management

High

Procurement Practices

High

Effectiveness

High

Accountability Measures

High

Overall

High

Summary of Findings:
The General Procurement Environment Assessment (Appendix 1) is based on a review of the
Procurement Act and discussions with the KAJUR General Manager and procurement
personnel. No discussion has yet been conducted with the Office of the Procurement Officer
(under the Office of the Chief Secretary) or the RMI Bid Committee. KAJUR only undertakes
procurement for goods under $25,000 on the basis of receipt of three quotations. KAJUR has
no experience in procurement of consulting services. Procurement in excess of $25,000 or
involving consulting services is generally conducted through the Marshalls Energy Company
(MEC) under the regulations of the Procurement Act and the RMI Bid Committee.
The requirements of the Procurement Act are quite comprehensive and the legal and regulatory
framework is sound. There appear to be adequate safeguards against corruption with
appropriate legal remedies. National practices appear to be reasonably in line with ADB
procurement requirements. Weaknesses appear to be a lack of training and instructional
materials such as manuals to guide procurement and the lack of a system to disseminate
tenders and tender outcomes. However, this is subject to further discussion with the national
procurement authorities.
Organizational and Staff Capacity
This assessment was made for KAJUR and not the national procurement agency.
Risk Assessment:
Average

Summary of Findings:
The KAJUR procurement group has 3 staff headed by an experienced Procurement Officer.
However, they have inadequate human and physical resources to undertake any significant
procurement and do not undertake procurement other than goods and materials related to
operation and maintenance of the water supply, sanitation and power sectors on Kwajalein
Atoll. Any procurement in excess of $25,000 is undertaken through MEC.
Information Management
Risk Assessment:
High

Summary of Findings:
KAJUR uses MIP software to document procurement activities, but this is not yet fully functional.
The only procurement undertaken by KAJUR is for goods under $25,000 which is based on
submission of three quotations. No tendering or bidding process is undertaken. Generally this
information is retained on the MIP software.

Procurement Practices
Procurement of Goods and Works
Risk Assessment:
High

Summary of Findings:
Most procurement undertaken by KAJUR is for goods under $25,000. There has been no
foreign-assisted procurement of goods or works. For goods, KAJUR uses normal RMI customs
procedures using established goods receiving procedures.
Consulting Services
Risk Assessment:
High

Summary of Findings:
Historically this is done in conjunction with MEC and the KAJUR procurement personnel does
not have experience with this type of procurement.
Effectiveness
Risk Assessment:
High

Summary of Findings:
Procurement processes are effective within the limited procurement responsibilities of KAJUR,
although no effectiveness monitoring is done. However, KAJUR’s institutional arrangements
would need considerable strengthening if more complex procurement was required.
Accountability Measures
Risk Assessment:
High

Summary of Findings:
KAJUR only performs limited procurement for goods of value less than $25,000. Any
procurement in excess of that is that amount is undertaken through MEC using the
requirements of the Procurement Act. The Procurement Act has acceptable safeguard and
accountability measures, but this needs further discussion with the procurement authorities in
Majuro to determine the extent to which the accountability measures are practiced.

Summary Assessment
On the basis of the requirements of the Procurement Act, the risks for procurement conducted at the
national level are at worst average. However, further discussions are required with MEC and with the
Office of the Procurement Officer to determine the extent to which the Procurement act is implemented in
practice. The IA, KAJUR has limited capacity to undertake procurement of the nature that will be required
under the proposed project and generally all procurement would need to be undertaken at the national
level.

Specific Recommendations, Project Implementation
Risks

Recommended Action

Responsibility and comment

KAJUR has inadequate personnel

Conduct further discussion on

Will be done by the Team

and facilities to undertake any

procurement with MEC and the

Leader of the PPTA on the next

significant

Chief Secretary’s Office.

visit

procurement.

The

to

RMI,

but

will

also

procurement capability of MEC

communicate with MEC of OCS

and

to see if any information can be

the

national

government

obtained by email. No cost

needs further investigation

implications.
Capacity Constraint

Recommended Action

Responsibility and comment

At the KAJUR level there are

Capacity building in procurement

The Implementation Consultant

constraints in staff, equipment,

systems is required for KAJUR

team

capability and software. At the

as well as complete installation

Procurement Specialist.

national level, this still needs to be

of MIP system for information

determined.

management.

should

include

a

Procurement

capacity building may also be
required at the national level.

General Recommendations, EA/IA
Risks/Capacity Constraint

Recommended Action

Responsibility and comment

The constraints in staff, equipment

It may be possible to strengthen

The Implementation Consultant

and

the

of

team

to

Procurement Specialist.

capability

procurement

of

section

KAJUR’s
does

not

procurement

KAJUR

to

capacity

enable

them

generally impact on their ability to

undertake

procure goods with a value below

tenders for works and consulting

$25,000

services, although unlikely this

but

involvement

does
in

limit

their

procurement

activities outside the limit, including
tendering
procurement

processes
of

and

consulting

services. At the national level, this
still needs to be determined.

procurement

can be done for this project.

for

should

include

a

General Recommendations, Procurement Environment
Risk/Capacity Constraint
Need

further

procurement
national level

discussions
authorities

at

Recommended Action

Responsibility and comment

with

Need further discussions with

Need further discussions with

the

procurement authorities at the

procurement authorities at the

national level

national level

Annex 1

Procurement Capacity Assessment
General Procurement Environment
Assessment

Procurement Capacity Assessment
General Procurement Environment Assessment
Risk Ratings

Extremely High

High

Average

Low

I. Specific Assessment and Ratings
Question
Yes/No
A. LEGAL AND REGULATORY FRAMEWORK
Yes
1. Is there a procurement law?
Is there a single law governing
procurement that is consistent with
internationally accepted principles
and practices; or is procurement
governed through various laws,
decrees etc.?
2. Does the procurement law have No
implementing regulations?
Does the procurement law have
implementing rules and regulations
that support it by providing the
details that are not normally found
in a law? Are these clear,
comprehensive and consolidated
as a set of regulations that are
available in a single and accessible
place?
Are
these
regularly
updated?
3. Are the procurement law and Yes
regulations clear and concise?
If there is a single law that is easy
to follow, then the risk is “low”. If
the law is complex and difficult to
follow, then the risk is “average”. If
there is no single law, then the risk
is “extremely high” or “high”.
4. What does the procurement
law/regulation cover?
If there is a single law, the risk will
be “low” if it covers drafting and
use
of
standard
bidding
documents, evaluation, contracting
through to the management of
contracts,
including
payment,
warranty and defects liability
periods. The less the procurement
process is covered the higher the
risk. If there is no single law, then
the risk is “extremely high” or
“high”.
the
procurement Yes
5. Does
law/regulation
cover
the
procurement
of
consulting
services?
If there is a single procurement law

Narrative Explanation

Risk

Procurement Code (Act) 1998

Low

There are no guidelines or
manuals for implementing the
procurement law. While some
reports suggest that there is a
manual for SOEs, KAJUR is not
aware of this.

High

Low

Covers the range of procurement
activities in a single Act

Low

Consulting services are not
procured through the Office of the
Chief Procurement Officer (RMI
Supply Office), but are subject to
the requirements of the Act and

Low

6.

7.

8.

9.

10.

Question
also
covers
consulting
that
services, then the risk is “low”. If
consulting
services
are
not
covered, or there is no law, then
the risk is “extremely high” or
“high”.
the
procurement
Does
law/regulation
differentiate
between processes for goods,
works and consulting services?
If there is a single law that deals
separately
with
consulting
services, then the risk is “low”. If
there is a single law that provides
some differentiation, but the
processes are similar, then the risk
is “average”. If there is no single
law, or it applies the same
processes to consulting services
as for goods and works, then the
risk is “extremely high” or “high”.
Does the law/regulation require the
advertisement of all procurement
opportunities?
A “low” risk may be indicated if
advertisement is required for all
procurements above $25,000. An
“average” risk may be indicated if
advertisement is required only for
procurements above $100,000. A
“high” risk may be indicated if
advertisement is required for all
procurements above a threshold
that is higher than $100,000. An
“extremely high” risk should be
indicated if no advertisement is
required.
Are contract awards advertised?
The same thresholds as stated at
A7 should be applied.
Are there restrictions on goods,
works and services on the basis of
origin?
If there is no limitation, restriction
and/or preference scheme, then
the risk is “low”. If there are
restrictions
or
a
national
preference scheme, then the risk is
“average”. If procurement is solely
limited to those of national origin,
then the risk is “extremely high” or
“high”.
Does the procurement law or
relevant legislation and regulation
provide acceptable provisions for
the participation of state-owned
enterprises (SOEs)?

Yes/No

Narrative Explanation
regulations promulgated by the
Policy Office. Need to be
procured by an appropriate
purchasing agency.

Risk

Yes

Clear differentiation between
supplies,
services
and
construction.

Low

Yes

Advertisement required for all
procurement above $25,000

Low

Yes

At same threshold above $25,000

Low

There is a national preference
scheme for national and US
suppliers up to 110% of the
lowest bid

Average

KADA and by extension KAJUR
(or MEC) does not need to
undertake procurement through
the
Office
of
the
Chief
Procurement Officer (RMI Supply

Low

Yes

11.

12.

13.

14.

15.

Question
If an exception is given to SOEs
that are legally and financially
autonomous
and
are
not
dependent
agencies
of
the
purchaser/employer, then the risk
is “low”. Otherwise, the risk is
“extremely high” or “high”.
Are there restrictions on the
nationality
of
bidders
and
consulting firms to be invited?
If there is no limitation, restriction
and/or preference scheme, then
the risk is “low”. If there are
nationality restrictions or a national
preference scheme, then the risk is
“average”. If procurement is solely
limited to national firms and
individuals, then the risk is
“extremely high” or ”high”.
foreign
bidders
and
Are
consultants forced to submit offers
through or with local partners?
If this is never required, then the
risk is “low”. If this is required
under certain circumstances, then
the risk is “average”. If this is
always required, then the risk is
“extremely high” or “high”.
Is there a domestic preference
scheme?
If there is no scheme, then the risk
is “low”. If it is applied in limited
circumstances, then the risk is
“average”. If a domestic preference
scheme is applied across the
board, then the risk is “extremely
high” or “high”.
Is there a national standard
mandated for the use for quality
control purposes?
If there are no mandated national
standards or if these have direct
and
accessible
international
equivalents, then the risk is “low”. If
there are mandated national
standards
that
have
no
international equivalents, then the
risk is “high”.
Are any agencies or parts of public
expenditure exempt from the
procurement law/regulation?
If yes, such as defense equipment,
then the risk may range from
“average” to “extremely high,
depending on the extent of the
exemption. For example, if an
exemption is outrightly granted to

Yes/No

Narrative Explanation
Office) but through an appropriate
Purchasing Agency to the
requirements of the Act.

Risk

No

Low

No

Low

Yes

Preference for local and US
suppliers up to 110% of the
lowest bid by non-local.

Average

No

No national standard mandated.
Generally use US standards

Low

No

There are agencies that do not
have to procure through the
Office of the Chief Procurement
Officer (RMI Supply Office), but
they still need to comply with the
Act.

Low

16.

17.

18.

19.

20.

Question
medicines, text books or other
similar commodities, then the risk
is “extremely high”.
Is the default method for
procurement open competition?
If yes, then the risk is “low”. If no,
or if it is not clearly established,
then the risk may be “extremely
high” or “high”.
Is
open
competition
easily
avoided?
If avoidance requires the approval
of an oversight agency, then the
risk is “low”. If open competition
can be avoided by senior
management decision, then the
risk
is
“average”.
If
the
procurement law/regulation allows
the avoidance of open competition
above a certain national threshold
on the basis of circumstances that
are not in response to natural
disasters, i.e. simple urgency, then
the risk is “extremely high” or
“high”.
the
procurement
Does
law/regulation
require
prequalification?
If it is only for complex or high
value contracts, then the risk is
“low”. If no pre-qualification is
allowed, then the risk is “average”.
If it applies to all contracts, then
the risk is “high”.
Does
the
procurement
law/regulation require the preregistration of bidders?
If no pre-registration is required,
then the risk is “low”. If it is only
required for special types of goods,
such as medicines, then the risk is
“average”. If yes, then the risk is
“extremely high” or “high”.
Does
the
procurement
law/regulation mandate the use of
standard documents?
If it does and there are documents
for goods, works and consultants
services, then the risk is “low”. If it
is required just for only two of the
three procurement types, then the
risk is “average”. If it is required for
only one of the procurement types,
or it is required but no documents
have yet been issued, then the risk
is “high”. If standard documents
are not required, then the risk is

Yes/No

Narrative Explanation

Risk

Yes

No

Low

Unless below
$25,000.

threshold

of

Low

Emergency procurement where
there exists a threat to public
health or safety.

No

Act
does
not
specify
circumstances under which prequalification will be required.
Simply says prequalification ‘may’
be required for particular types of
supplies,
services
and
construction.

No

Yes

Low

Low

The Law requires the Chief
Procurement Officer to prepare,
revise, maintain and monitor the
use of specifications for supplies,
services
and
construction.
Standard
documents
are
apparently available, but not
sighted.

Low

Question
“extremely high”.
21. Have these standard documents
been approved for use on ADB
projects?
If yes, then the risk is “low”. If
some, but not all, then the risk is
“average”. If no, then the risk is
“extremely high” or “high”.
22. Is there a national procurement
manual or guide?
If an omnibus procurement manual
or guide exists, then the risk is
“low”. If a manual exists, but it is
out of date or is not widely
used/distributed, then the risk is
“average”. If there is no manual,
then the risk is “extremely high” or
“high”.
B. INSTITUTIONAL FRAMEWORK
23. Which body oversees public
procurement?
If there is a regulatory body at an
adequate level in government, and
financing is secured by the
legal/regulatory framework, then
the risk is “low”. If the body is at an
adequate level, but financing is
subject to administrative decisions
and can be changed easily, then
the risk is “average”. If the level of
the body is too low or financing is
inadequate for proper discharge of
its responsibilities, then the risk is
“high”. If there is no body, or the
body is too low with no
independence to perform its
obligations, then the risk is
“extremely high”.
24. What powers does the oversight
body have?
The rating may range from “low” to
extremely high”, depending on
whether the body exercises all,
some, a few or none of the
following responsibilities: providing
advice to contracting entities,
drafting amendments to the
legal/regulatory
framework,
monitoring public procurement,
providing procurement information,
managing statistical databases,
reporting on procurement to other
parts
of
government,
developing/supporting
the
implementation of initiatives for
improvements to the public
procurement system, and providing

Yes/No

Narrative Explanation

on

earlier

Risk

?

Presumably
projects

ADB

Average

No

Some reports state that there is a
manual for procurement by
SOEs.

High

According to the Act, the Chief
Procurement Officer in the RMI
Supply Office under the Office of
the Chief Secretary. There is an
RMI Bid Committee comprising
several agencies which oversees
all procurement.

Low

Has substantial powers, but
generally takes responsibility for
conducting public procurement.

Average

25.

26.

27.

28.

29.

Question
tools
and
implementation
documents to support capacity
development.
Is there a nationwide procurement
training plan?
If procurement trainings are
regularly implemented nationwide
and needs are regularly assessed,
then the risk is “low”. If there is an
existing program, but it is
insufficient to meet national needs,
then the risk is “high”. If there is no
formal training program, then the
risk is “extremely high”. Consider
also the existence of a helpdesk.
Is
there
a
procurement
accreditation or professionalization
program?
If there is an externally recognized
program, then the risk is “low”. If it
is a government sponsored
program, then the risk is “average”.
If there is no accreditation or
professionalization program, then
the risk is “high”.
Are major projects identified within
agencies’
appropriations
or
budgets?
If yes, then the risk is “low”. If no,
but a system is in place for the
ring-fencing of project funds, then
the risk is average. If neither
condition exists, then the risk is
“high”.
Is the procurement cycle tied to an
annual budgeting cycle, i.e. can
procurement
activity
only
commence once a budget is
approved?
If yes, and a medium-term
expenditure framework is in place,
then the risk is “low”. If an activity
may start up to, but excluding
contract award, then the risk is
“average”. If the procurement cycle
is not tied to an annual budget,
then the risk is “extremely high” or
“high”.
Once an appropriation or budget is
approved, will funds be placed with
the agency or can the agency draw
them down at will?
If yes, then the risk is “low”. If now,
such when additional bureaucratic
controls are imposed (such as a
cash release system), then the risk
is “extremely high” or “high”.

Yes/No

Narrative Explanation

Risk

No

Extremely
high

No

High

Yes

Major projects for Kwajalein Atoll
are included through either the
Kwajalein Development Fund
(KDF)
or
the
Compact
Infrastructure Fund.

Low

Yes

Once budget approved funds
must be used during the
procurement cycle.

Low

No

Still need to go to the Bid
Committee for all procurement in
excess of $25,000

Average

Question
Yes/No
30. Is there a nationwide system for No
collecting
and
disseminating
procurement information, including
tender invitations, requests for
proposals, and contract award
information?
If there is an integrated information
system that provides up-to-date
information
and
is
easily
accessible at no or minimum cost,
then the risk is “low”. If there is
such an integrated information
system that covers majority of
contracts, but access is limited,
then the risk is “average”. If there
is a system, but it only provides
information on some of the
contracts and is not easily
accessible, then the risk is “high”. If
there
is
no
procurement
information system, except for
some individual agency systems,
then the risk is “extremely high”.
31. When an agency is implementing a No
project using funds from the
national budget, are there general
experiences/reports of funding
delays that significantly hamper
procurement?
If no, then the risk is low. If yes,
then the risk is “extremely high” or
“high”.
32. Is
consolidated
historical No
procurement data available to the
public?
If yes, then the risk is “low”. If the
data is too much or too little, then
the risk is “average”. If none, then
the risk is “extremely high” or
“high”.
33. Does the law/regulation require the Yes
collection of nationwide statistics
on procurement?
If yes and statistics are actually
collected, then the risk is “low”. If
yes, but data is not collected or
used, then the risk is “average”. If
there is no requirement, then the
risk is “extremely high” or “high”.
C. PROCUREMENT MARKET AND OPERATIONS
34. Do formal mechanisms exist to Yes
encourage
dialogue
and
partnerships
between
the
government and the private sector,
and are these well established in
the procurement law/regulation?
If such mechanisms exist, such as

Narrative Explanation
KAJUR is not aware of this

Risk
High

There are few reported delays in
funding coming through the KDF.

Low

KAJUR is not aware of this

High

Required by regulation, but not
sure if statistics are actually
collected.

Average

Cooperative
purchasing
authorized by the Act.

Low

is

Question
Yes/No
programs to build the capacity of
private companies and small
businesses to participate in public
procurement, and these are
effective, then the risk is “low”. If
such mechanisms exist, but there
is no proof of its effectiveness,
then the risk is “average”. If no
such mechanisms exist, then the
risk is “extremely high” or “high”.
35. Are private sector institutions well No
organized and able to facilitate
access to the market?
If the private sector is competitive,
well organized and able to
participate in open competition,
then the risk is “low”. If there is a
reasonably well functioning private
sector, but competition for large
contracts is concentrated in a
relatively small number of firms,
then the risk is “average”. If the
private sector is relatively weak
and/or competition is limited owing
to monopolistic or oligopolistic
features in important segments of
the market, then the risk is “high”.
If the private sector is not well
organized and lacks capacity and
access
to
information
for
participation
in
the
public
procurement market, then the risk
is “extremely high”.
36. Is there an alternative disputes No
resolution process independent of
the government and courts?
If there is an arbitration law with an
independent process, then the risk
is “low”. If there is no arbitration
law, but the standard contracts use
ICC or similar dispute resolution
provisions, then the risk is
“average”. If alternative dispute
resolution is not practiced, or if
arbitration is through the courts or
can be overturned by the courts,
then the risk is “extremely high” or
“high”.
D. INTEGRITY OF THE PROCUREMENT SYSTEM
37. Are there systematic procurement No
process audits?
If yes, then the risk is “low”. If only
financial audits are conducted,
then the risk is “average”. If no
systematic audits are conducted,
then the risk is “extremely high” or
“high”.

Narrative Explanation

Risk

Local suppliers are not usually
competitive and are therefore
reluctant to participate

High

First remedy is to protest to the
Chief Procurement Officer. If not
resolved, Chief Procurement
Officer issues a decision in
writing.

High

High
Court
judgement

has

ultimate

KAJUR is not aware of any

High

Question
procurement
law/
38. Does the
regulation contain provisions for
dealing with misconduct, such as
fraud and corruption? A cross
reference to an anti-corruption law
will suffice.
If yes, then the risk is “low”. If no,
then the risk is “extremely high” or
“high”.
39. Is fraud and corruption in
procurement regarded as a
criminal act, whereby the penalty
includes imprisonment?
If yes, then the risk is “low”. If no,
then the risk is “extremely high” or
“high”.
40. Have there been prosecutions for
fraud and corruption?
If there have been successful
prosecutions
for
fraud
and
corruption, then the risk is “low”. If
prosecutions seem to focus solely
on low grade/junior staff, then the
risk is “average”. If there is no
evidence of any prosecution, then
the risk is “extremely high” or
“high”.
the
legal/regulatory
41. Does
framework allow for sovereign
immunity to agencies for claims
against them?
If plaintiffs can sue the government
for contractual non-performance,
then the risk is “low”. If they
cannot, then the risk is “extremely
high” or “high”.
42. Do the regulations allow for the
debarment
of
firms
and
individuals?
If there is a debarment process
that is transparent and equitable,
and undertaken by an independent
oversight agency, then the risk is
“low”. If there is a process and it is
administered by a single agency,
such as the Ministry of Finance,
then the risk is “average”. If it is
administered by the procuring
agency, then the risk is “high”. If
there is no debarment mechanism,
then the risk is “extremely high”.

Yes/No
Yes

Narrative Explanation
Relates to violations of the
Criminal Code as well as civil
service remedies and Ethics
Commission.

Risk
Low

Yes

Relates to Criminal Code

Low

??

KAJUR is not aware.

??

Not clear

Yes

Allows debarment from being a
contractor or sub-contractor

Low

II.

General Ratings

Criterion
A. Legal and Regulatory Framework
B. Institutional Framework
C. Procurement Market and Operations
D. Integrity of the Procurement System
OVERALL RISK RATING

Risk
Low
Average
High
Average
Average

Annex 2

Procurement Capacity Assessment
Agency Questionnaire

Procurement Capacity Assessment
Agency Questionnaire
Risk Ratings

I.

Extremely High

High

Average

Low

Specific Assessment and Ratings
Question
Answer/Finding
A. ORGANIZATIONAL AND STAFF CAPACITY
A.1. How many years experience does the 20 years at KAJUR, USAKA and Triple J.
head of the procurement department/unit
have in a direct procurement role?
A.2. How many staff in the procurement 3
department/unit are:
i.
Full Time?
3
ii.
Part Time?
iii.
Seconded?
A.3. Does the procurement staff have Yes, verbal and written
English language proficiency?
A.4. Are the number and qualifications of No
the staff sufficient to undertake the
additional procurement that will be
required under the proposed project?
A.5. Does the unit have adequate facilities, No
such as PCs, internet connections,
photocopy facilities, printers, etc., to
undertake the planned procurement?
A.6. Does the agency have a procurement No
training program?
A.7. Does the agency have a Procurement No
Committee that is independent from the
head of the agency?
A.8. Does the agency have a procurement No
department/unit, including a permanent
office that performs the function of a
Secretariat for the Procurement Unit, and
which serves as the main support unit of
the Procurement Committee??
A.9. If yes, what type of procurement does N.A
it undertake?
A.10.
At
what
level
does
the Direct to Senior Management
department/unit report (to the head of
agency, deputy etc.)?
A.11. Do the procurement positions in the Yes
agency have job descriptions, which
outline specific roles, minimum technical
requirements and career routes?
A.12. Is there a procurement process Only for Inventory
manual for goods and works?
A.13. If there is a manual, is it up to date Basic Process in place for Inventory. RMI
and does it cover foreign-assisted Procurement Code.
projects?
A.14. Is there a procurement process No

Risk

Low

High

Low
High

High

High
Average

Average

Low

Low

High

Question
manual for consulting services?
A.15. If there is a manual, is it up to date
and does it cover foreign-assisted
projects?
A.16. Are there standard documents in
use, such as Standard Procurement
Documents/Forms, and have they been
approved for use on ADB funded projects?
A.17. Does the ToR follow a standard
format such as background, tasks, inputs,
objectives and outputs?
A.18. Who drafts the procurement
specifications?

A.19. Who approves the procurement
spe9ifications?
A.20. Who drafts the bidding documents?
A.21. Who manages the sale of the
bidding documents?
A.22. Who identifies the need for
consulting services requirements?
A.23. Who drafts the terms of reference
(ToR)?
A.24. Who prepares the request for
proposals (RFPs)?
B. INFORMATION MANAGEMENT
B.1. Is there a referencing system for
procurement files?
B.2. Are there adequate resources
allocated to record keeping infrastructure,
which includes the record keeping system,
space, equipment and personnel to
administer the procurement records
management functions within the agency?
B.3. For what period are records kept?
B.4. Are copies of bids or proposals
retained with the evaluation?
B.5. Are copies of the original
advertisements retained with the precontract papers?
B.6. Is there a single contract file with a
copy of the contract and all subsequent
contractual correspondence?
B.7. Are copies of invoices included with
the contract papers?
C. PROCUREMENT PRACTICES
Goods and Works
C.1. Has the agency undertaken foreignassisted procurement of goods or works
recently (last 12 months, or last 36
months)? (If yes, please indicate the
names of the development partner/s and
the Project/s.)
C.2. If the above answer is yes, what were
the major challenges?

Answer/Finding

Risk

RMI Procurement Code applies for any
project.
No

???

Procurement only done by KAJUR for
items less than $25,000 (on the basis of 3
quotations).
See above

High

See above
See above
See above

High

See above
See above

MIP (not fully functional)

Average

Currently No

High

Everything is carried over
No bids yet

Average
High

No bids yet

High

No bids yet

High

No bids yet

High

No

Extremely
High

N.A

Question
C.3. Is there a systematic process to
identify procurement requirements (for a
period of one year or more)
C.4. Is there a minimum period for
preparation of bids and if yes how long?
C.5. Are all queries from bidders replied to
in writing?
C.6. Does the bidding document state the
date and time of bid opening?
C.7. Is the opening of bids done in public?
C.8. Can late bids be accepted?
C.9. Can bids be rejected at bid opening?
C.10. Are minutes of the bid opening
taken?
C.11. Who may have a copy of the
minutes?
C.12. Are the minutes free of charge?
C.13. Who undertakes the evaluation of
bids (individual(s), permanent committee,
ad-hoc committee)?
C.14. What are the qualifications of the
evaluators with respect to procurement
and the goods and/or works under
evaluation?
C.15. Is the decision of the evaluators final
or is the evaluation subject to additional
approvals?
C.16. Using at least three real examples,
how long does it normally take from the
issuance of the invitation for bids up to
contact effectiveness?
C.17. Are there processes in place for the
collection and clearance of cargo through
ports of entry?
C.18. Are there established goods
receiving procedures?
C.19. Are all goods that are received
recorded as assets or inventory in a
register?
C.20.
Is
the
agency/procurement
department familiar with letters of credit?
C.21. Does the procurement department
register and track warranty and latent
defects liability periods?
Consulting Services
C.22. Has the agency undertaken foreignassisted procurement of consulting
services recently (last 12 months, or last
36 months)? (If yes, please indicate the
names of the development partner/s and
the Project/s.)
C.23. If the above answer is yes, what
were the major challenges?
C.24. Are assignments and requests for
expressions of interest (EOIs) advertised?

Answer/Finding

Basic Excel

Risk
Average

No

High

N.A
N.A
N.A
N.A
N.A
N.A
N.A
N.A
N.A

N.A

N.A

N.A

Yes. Normal RMI customs procedures.

Low

Yes

Low

Yes (basic excel)

Average

No

High

No

High

No. Historically done in conjunction with
MEC projects.

High

N.A
N.A

Question
C.25. Is a consultants’ selection committee
formed with appropriate individuals, and
what is its composition (if any)?
C.26. What criteria is used to evaluate
EOIs?
C.27. Historically, what is the most
common method used (QCBS, QBS, etc.)
to select consultants?
C.28. Do firms have to pay for the RFP
document?
C.29. Does the proposal evaluation criteria
follow a pre-determined structure and is it
detailed in the RFP?
C.30. Are pre-proposal visits and meetings
arranged?
C.31. Are minutes prepared and circulated
after pre-proposal meetings?
C.32. To whom are the minutes
distributed?
C.33. Are all queries from consultants
answered/addressed in writing?
C.34. Are the technical and financial
proposals required to be in separate
envelopes?
C.35. Are proposal securities required?
C.36. Are technical proposals opened in
public?
C.37. Are minutes of the technical opening
distributed?
C.38. Do the financial proposals remain
sealed until technical evaluation is
completed?
C.39. Who determines the final technical
ranking and how?
C.40. Are the technical scores sent to all
firms?
C.41. Are the financial proposal opened in
public?
C.42. Are minutes of the financial opening
distributed?
C.43. How is the financial evaluation
completed?
C.44. Are face to face contract
negotiations held?
C.45. How long after financial evaluation is
negotiation held with the selected firm?
C.46. What is the usual basis for
negotiation?
C.47. Are minutes of negotiation taken and
signed?
C.48. How long after negotiation is the
contract signed?
C.49. Is there an evaluation system for
measuring the outputs of consultants?

Answer/Finding

N.A

N.A
N.A

N.A
N.A

N.A
N.A
N.A
N.A
N.A

N.A
N.A
N.A
N.A

N.A
N.A
N.A
N.A
N.A
N.A
N.A
N.A
N.A
N.A
N.A

Risk

Payments
C.50. Are advance payments made?
C.51. What is the standard period for
payment included in contracts?
C.52. On average, how long is it between
receiving a firm’s invoice and making
payment?
C.53. When late payment is made, are the
beneficiaries paid interest?
D. EFFECTIVENESS
D.1.
Is
contractual
performance
systematically monitored and reported?
D.2. Does the agency monitor and track its
contractual payment obligations?
D.3. Is a complaints resolution mechanism
described
in
national
procurement
documents?
D.4. Is there a formal non-judicial
mechanism for dealing with complaints?
D.5. Are procurement decisions and
disputes supported by written narratives
such as minutes of evaluation, minutes of
negotiation, notices of default/withheld
payment?
E. ACCOUNTABILITY MEASURES
E.1. Is there a standard statement of
ethics and are those involved in
procurement required to formally commit
to it?
E.2. Are those involved with procurement
required to declare any potential conflict of
interest and remove themselves from the
procurement process?
E.3. Is the commencement of procurement
dependent on external approvals (formal or
de-facto) that are outside of the budgeting
process?
Who
approves
procurement
E.4.
transactions,
and
do
they
have
procurement
experience
and
qualifications?
E.5. Which of the following actions require
approvals outside the procurement unit or
the evaluation committee, as the case may
be, and who grants the approval?
a) Bidding document, invitation to
pre-qualify or RFP
b) Advertisement of an invitation for
bids, pre-qualification or call for
EOIs
c) Evaluation reports
d) Notice of award
to
consultants
to
e) Invitation
negotiate
f) Contracts

N.A
N.A
N.A

N.A

N.A
N.A
N.A

N.A
N.A

N.A

N.A

N.A

N.A

N.A

N.A
N.A

N.A
N.A
N.A
N.A

E.6. Is the same official responsible for: (i)
authorizing procurement transactions,
procurement
invitations,
documents,
evaluations and contracts; (ii) authorizing
payments; (iii) recording procurement
transactions and events; and (iv) the
custody of assets?
E.7. Is there a written auditable trail of
procurement decisions attributable to
individuals and committees?

II.

N.A

N.A

General Ratings
Criterion

A. Organizational and Staff Capacity
B. Information Management

Risk
Average
High

C. Procurement Practices

High

D. Effectiveness
E. Accountability Measures

High
High

OVERALL RISK RATING

High
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