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Foreword
This report describes the tasks (and associated services performed by Cardno ACIL Australia Pty Ltd
(Cardno ACIL)) undertaken through the Pre-Design Study for the Tuvalu Ship-To-Shore Transport.
All information in this report, is in accordance with the Scope of Services agreed in the contract
between Cardno ACIL and the New Zealand International Aid and Development Agency (NZAID)
(“the Client”). The Scope of Services was defined by the requests of the client, time and budgetary
constraints imposed by the client, shipping schedules and by availability of access to the project sites.
This report has been prepared on behalf of, and for exclusive use of, the client, as required for ongoing
planning and implementation needs, and follows consultation between the Pre-Design Team and
stakeholders (including the Agencies of the Government of Tuvalu involved in the Project, community
representatives, other donors and agencies working in the region). The report is subject to, and issued
in connection with, the provisions of the agreement between Cardno ACIL and the client. Cardno
ACIL accepts no responsibility whatsoever for, or in respect of, any use of or reliance upon this report
by any third party.
It would appear that much of the work to be conducted by the reef blasting team under the previous
Reef Channel Project was not commenced or was left incomplete. Many of the priorities identified by
communities for previous work remain the same priorities now and many of the problems that they
sought to overcome, remain problems today. As a consequence, the reports completed by Kaly (1998
and 2000) and NIWA (2004) remain centrally relevant to the design of the Tuvalu Ship-to-Shore
Transport Project.
The environmental work completed by Kaly over almost a 15 year period provides a solid foundation
for the Tuvalu Ship-to-Shore Transport Project. The Pre-Design Team has sought to confirm and build
on this information. This environmental analysis includes information drawn from the reports of Kaly
(1998 and 2000) and NIWA (2004). We would like to acknowledge Douglas Ramsay and Dr Ursula
Kaly for providing this information and enabling this compilation.
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Terminology
Reef environments:

The different environments of a reef can be categorized as the reef flat, back reef, reef crest and fore
reef. These are shown in Figure x and described below.

Figure 0-1 Reef environments found in Tuvalu.

•

The reef flat is the shallow (semi-exposed) area between the shoreline and the reef crest. It is a
pavement made from debris which has been washed over the reef crest and cemented together
over time. This zone is protected from the high-energy waves commonly experienced on the shelf
and reef crest.

•

The back reef only occurs where lagoons exist. It is the area between the lagoon floor and the reef
crest. It is characterized by sands and muds, coral, and tends to have abundant fauna

•

The reef crest is usually emergent (above spring low water level) in Tuvalu. Waves will usually
break on the seaward edge of this zone. This takes out most of the wave energy with up to 97%
having been shown to be removed. Because it is above spring low water it does not have corals. It
is usually cemented by algae.

•

The fore reef extends seaward from the reef crest. It slopes into deeper water. It is the most
complex of the reef zones, owing to the large depth gradient over which it occurs.
In Tuvalu, it is characterized by spur-and-grooves. The spur and groove system is formed by
erosion of the algal rim just below the surf zone. The spurs are ridges of the algal rim, and the
groove are channels between these ridges. Large grooves are often used as the basis of a natural
channel. They tend to be best developed on the windward side of the atoll.

Lagoons

The term lagoon is generally used to refer to the central lagoon in an atoll. It is inside the atoll rim. In
this report, lagoon is also used in two other contexts. These are fringing lagoons and ponding lagoons.
A fringing lagoon refers to the area between the land and reef crest which is covered by water during
high tides.
On a ponding lagoon the reef crest acts as a dam and traps water during low tide so that the lagoon
level is higher than the ocean. This can be either the fringing lagoon or the central lagoon in an atoll
(Figure 0-2).
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Figure 0-2 Ponding lagoons
Should and Must

Should: where should is used this indicates good practice. It is recognised that construction
requirements may require breaching of the recommendation. Where this occurs, written approval for
the proposed course of action must be obtained in advance from the relevant members of the PCC (eg
Department of Environment and NZAID).
Must: where must is used this indicates required action. Breach of these recommendations would
adversely impact the environment or sustainability of project outcomes. It is recommended that this be
included into contractual arrangements so that breach of these conditions would result in severe
financial penalty.
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Section A Context
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Policy Context

The government’s national strategies for sustainable development (GoT, 2004) recognize the
importance of sustainable development – development without compromising the ability of future
generations to meet their needs. The Environment Department is the only government agency that
deals with all environmental related issues in the country.
Although formal environmental legislation has been drafted for the country, this has not yet been
passed. Most existing environmentally-related policies currently in existence in the country are in the
form of approximately 20 Acts and additional bylaws associated with the local government on each
island. In the meantime, there is an absence of an overarching institutional environment arrangement
which is one of the main drawbacks that has hindered the proper management of the environment in
Tuvalu. The Government of Tuvalu through the Environment Department is currently proposing to
recruit an expatriate who will specifically responsible to review the National Environmental
Management Strategy [NEMS] and to formulate an Environment policy.
Tuvalu is a signatory to a number of international environmental agreements. These include:
Biodiversity, Climate Change, Climate Change-Kyoto Protocol, Desertification, Law of the Sea,
Ozone Layer Protection and Ship Pollution
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Previous Work

The previous reef channel project prepared an extensive Environmental Impact Assessment prior to
implementation of the construction works. The Guidelines, both general and site specific, were
detailed enough to avoid serious adverse environmental impact if followed.
From a review of the available documentation, it would appear that these Guidelines were not
followed in all cases. It is expected that this may have come about through well meant intentions of
the team on site. It is all too easy for a team who do not fully understand the environmental
implications of proposed activities to agree to ‘additional’ requests from the community. These
activities can be undertaken with the best of intentions, however the consequences can be serious. For
example, breaching a ponding lagoon has the potential for draining the area, which can adversely
impact productivity and erosion. The resulting currents through the channel may also be so strong that
the channel can not be used, or creates further safety issues.
It is therefore essential for all those involved in TSSTP to fully understand the potential impacts to
enable avoidance, or mitigation, of adverse impact.
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General Environment

Tuvalu consists of four reef atolls and five table atolls with a total land mass of some 26 square km
spread across an economic zone of 757,000 square km. Over 50% of the population live on the outer
islands. The small land mass combined with the infertile soil means that there is a heavy reliance on
the sea. Fish is caught from the sea and most other foodstuffs (excluding coconut), building materials,
and manufactured products are brought to the islands by ship.
The primary economic activities are fishing and subsistence farming, with copra the main export.
Tourism is small, with few tourists traveling beyond Funafuti. Even with improved inter-island
shipping it is unlikely that this would change without other major changes. Tuvalu has a reputation as
excellent seafarers. Over 5% of the population is engaged on international ships at any one time.
Remittances from those overseas, often seafarers, form a major source of income for many families.
The only form of transport between islands are inter-island ships. At present there are two
passenger/cargo ships - the Nivanga II and the Manu Folau. There are also a number of government
vessels which are called upon for emergency evacuations (the Patrol Boat Mataili) or transfer cargo
related to that sector (the Fisheries vessel Manaui and NAFICOT). All goods must come onto and
leave each island by ship.
The prevailing winds across Tuvalu are from the easterly quarter. As a result, most of the reef
channels have been located on the western side of each atoll as this tends to experience the lower wave
energy environment. However from December to March, winds from the west and north usually equal
or exceed the easterlies in frequency (Thompson, 1987). The reef channels located on the western side
of atolls are then exposed (Figure 3-1). As the only secondary schools occur on Vaitapu and a
Funanfuti, all children must travel to one of these islands and board for secondary education. This
travel generally occurs during the period of prevailing westerlies.
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Figure 3-1 Mean annual wind roses for Tuvalu. Source: Thompson, 1987.
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Section B Common Issues
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1

Harbours

At almost all islands, requests were made for the construction of a boat harbour “similar to Vaitupu’s”.
Thus, while harbours have not been proposed at any of the sites, a brief discussion on the
environmental implications of harbours similar to that at Vaitupu is included here for future reference.
The harbour at Vaitupu has resulted in a number of adverse environmental outcomes, with little, if any
benefit. In reality, it does not make the ocean-to-shore transit any easier than would a well designed
reef channel.
In the transit from the ship to the shore in a work boat, there are two areas which present the greatest
risk to passenger safety. These are, the sea approach into the channel (which typically requires
negotiating shoaling and breaking waves); and transferring passengers and cargo from the work boat
onto shore. For a harbour to improve the safety for passengers, it must alleviate the problems in both
of these areas.
Unless the harbour breakwaters (‘arms’) extend to the deep water beyond the zone in which the wave
shoals and breaks, they will have no positive impact on the conditions in this area. The work boat will
still have to traverse this zone under the same conditions as it would if there was only the reef channel
and no harbour. Thus, a harbour such as that at Vaitupu does not improve the safety in this area. The
harbour can actually make this area more difficult to traverse. Strong currents along the harbour walls
(discussed below) can contribute to standing waves forming at the mouth of the harbour. This can
make entry into the harbour more hazardous in certain circumstances. Community members and work
boat operators advised that the harbour at Vaitupu does have these currents and standing waves at
times.
If passenger disembarkation is made easier, this would also enhance safety. However at Vaitupu the
steps on the northern side are rarely used. The Pre-Design Team was advised that they were slippery
and dangerous to use. Most passengers disembark at the shore in the same way as at other sites – into
the water or onto the reefflat and then walk to shore and up the beach. In this case, the concrete
revetrment over which they walk is slippery and dangerous.
Under mild conditions, wave refraction within the harbour will reduce wave energy and the waves
won’t break. Unless the harbour is designed with breakwater arms which block waves, under high
energy conditions – when protection from the waves is needed – waves will penetrate the harbour and
break inside the harbour. In the case of Vaitupu, waves do break on the sloping revetment at the shore
and also over the breakwater arms of the harbour. Whether the structure is a channel or harbour, the
waves will break when the water depth reaches 1.5 times the wave height. Thus, the harbour provides
little increased protection to boats within it or people disembarking at the times it is most needed.
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The areas adjacent to harbours will erode unless well designed. This can be seen at Vaitupu. The arms
of the harbour disrupt the longshore transport of sediment. They prevent the sediment from continuing
to travel along the beach in the seasonal movements caused by different dominate wave directions
(associated with westerlies through November to March, and easterlies in the remainder of the year).
This deprives the down drift area of a sediment source. The erosion to the north of the Vaitupu
harbour is marked and will continue until the beach reaches a stable orientation.
The external walls of harbours will usually reflect rather than absorb wave energy. This reflected wave
will hit the adjacent beach and cause further erosion. Thus reflection of waves from the arms of the
boat harbour will further exacerbate erosion on either side of the boat harbour.
Strong currents can be generated against the walls of harbours. This is caused by water the return flow
of water across the reef i.e. the water that the waves bring onshore needs to return to the sea and this
can often be along the harbour wall as this blocks other paths. While the Pre-Design Team did not
observe these currents, the Review Team observed very strong currents flowing seaward almost along
both sides of the outer walls. These currents would also remove sand from the beach and move it out
through the approach channel to the harbour and off the edge of the outer reef.
Each of these elements will contribute to the erosion being experienced adjacent to the harbour walls.
In discussions with the Kaupule, and PWD and Environment team members it was strongly
recommended that seawalls not be used to address this erosion in future. This would merely transfer
the erosion to the end of the seawall and further increase erosion immediately in front of the seawall
due to wave reflection. The area behind the erosion does not contain buildings and effectively forms a
buffer to the erosion. The adjacent areas have buildings much closer to the coast.
The Pre-Design Team and the Review Team both strongly recommend against the development of
harbours similar to that at Vaitupu on the fringing reefs of small islands such as Tuvalu. Such harbours
are generally inappropriate solutions that cause serious long-term environmental problems with little
additional benefit over that provided by a well-constructed reef channel. The Pre-Design Team
strongly recommends that alternatives be considered which address the problems and will not degrade
the islands for future generations.
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2

Reef Channels and their Construction

The construction of reef channels involves blasting and/or excavation. These activities can impact the
environment in the short and long term. The long term impacts can be irreversible.
2.1

PONDING LAGOONS

In Tuvalu, the most serious consequence is likely to be where a ponding lagoon is breached. On a
ponding lagoon the reef crest acts as a dam and traps water during low tide so that the lagoon level is
higher than the ocean. This can be either the fringing lagoon or the central lagoon in an atoll. Such a
reef crest is often an obstruction to boat passage at low tide and channels through this reef crest may
be requested to provide access through the full tidal cycle.
Breaching the reef crest to form a channel will effectively remove the dam wall. This has two broad
impacts. The first is that on a falling tide, once the level of the sea is lower than the water level within
the ponding lagoon, the water in the ponding lagoon will all seek to flow to the lower sea level through
this hole. This results in a strong current. The current can be so strong as to make the channel unusable
and dangerous. An example of this is the American Channel.
This strong current is also likely to move more material offshore. Once moved across the reefcrest, it
is lost from the beaches sediment budget for a long period (more than a life time). If moved beyond
this, it is effectively permanently lost from the beach. This will result in erosion. Given the limited
land available in Tuvalu, such erosion is a major concern.
The second impact is to lower the water level within the ponding lagoon over the lower part of the
tidal cycle. Without this channel, the water level within the ponding lagoon will fall slowly with the
tide, but will be effectively held at the height of the reefcrest. In Tuvalu, this has been shown to be up
to 0.8m higher the low water level (Kaly, 1989). Once there is a ‘hole’ in the reefcrest through which
water can escape, the lagoon level will be lowered. Kaly (1998) estimated this had resulted in a 0.5m
reduction in water level at Nanumea.
The lowering of the water level has a huge impact on the lagoon environment. Those species which
need to be covered by water (eg many sessile bivalves and corals) and now become exposed at low
tide will die. This reduces the diversity within the lagoon. Kaly (1998) notes that at Nanumea, the
breaching of the ponding lagoon system by the American Channel has killed a large numbers of dead
Porites coral colonies around the edge of First Lagoon which are now exposed at low tide. Fish
productivity will also decline.
Breaching reef crests on ponding lagoons may not produce a channel which is of more use than the
present situation and will adversely impact the environment. Ponding lagoons must not be breached
by works.
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2.2

EROSION

The coastal environment is a dynamic environment. Sand is continually moving along the shore as a
result of longshore transport and on-and-off shore. The longshore transport is caused by the net effect
of currents and waves. Waves strike the shoreline at an angle and will cause sediment movement in
this direction. Tidal currents often move along the shore in one direction during the rising tide and the
opposite in the ebb tide (particularly where there is a lagoon). The net effect of these tends to move
sediment in one direction during the easterlies and usually another in the westerlies. Where the system
is in equilibrium, the movements each way are equal, and there is no net erosion or accretion.
The equilibrium can be disrupted in the short and/or long term by either changing the supply of
material or the direction of net sediment movement. Many human activities will do this. For example,
the direction of net sediment movement can be changed through removal of rubble mounds from the
reef (changes both the wave energy reaching the shore and the direction), construction of offshore
breakwaters or introduction of structures which reflect waves onto a beach. Supply can be changed by
removing material from the system through; removing sand and pebbles for aggregate, making
material unavailable through seawalls, or losses to channels and the depth being too great for it to
return to the system.
Where a channel extends into the area through which sediment is transported, sediment will drop into
the channel. The floor of the channel is too deep for the sediment to move back onshore and the
sediment is effectively lost to the beach. This is exacerbated where the channel develops a strong
offshore current. This can occur during an ebb tide as the channel drains the adjacent reef flat, or
during high tide where it drains the water often piled against the shore through wave set-up.
To avoid this, the channels should not extend into the area in which there is significant sediment
movement. Kaly and Jones (1994) identified this as 30m from the toe of the beach (or ramp where this
extends beyond the beach) in the Tuvaluan environment. However, where the wave energy
environment is high (due to the waves or very narrow reefs) or the channel already breaches 1 a
ponding lagoon, the distance should be greater.
In addition, channels must be designed to minimize the development of strong offshore currents. This
is also important for their functionality. In many cases this will require leaving a ‘lip’ at the seaward
end of the channel to slow the seaward drainage of waters.
2.3

DIRECT DESTRUCTION OF CORALS AND FISH

The blasting or excavation of reef channels destroys the coral directly impacted. Kaly and Jones
(1990) found that the impact was limited to the immediate vicinity of the channels. To minimise this,
the corals likely to be damaged can be relocated prioir to construction.

1

If the ponding lagoon is not already breached by the channel, as discussed in Section 2.1 Ponding Lagoons,
this must not be breached.
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These should be placed in adjacent habitats. They should be placed in the same relative position in
which they were found (ie wave climate, water depth and orientation).
To enhance the environment, the channel and surrounds can be “replanted” with coral pieces to
encourage the recolonisation of populations of corals, fish and algae. This is done by collecting
fragments of corals (approximately 10cm) from nearby reef areas, transporting them in seawater, and
scattering them during periods of calm weather or preferably attaching them to the rock using cement.
Kaly (1989) reports that corals attached by cement have much higher rate of survival than scattered
ones. Care should be taken not to overcollect fragments from source communities. She also notes that
coral seeding may help to restabilise the blasted area and reduce the possibility of an outbreak of
ciguatera.
Blasting has the potential to kill fish due to ruptured swim bladders, body cavities and skeleton. Kaly
and Jones (1990) found that channel blasting did kill fish. However, they found that the numbers killed
were small when compared with the numbers present and that, in general, the impact on numbers was
not significant within two months. They also found that the new habitats created may increase fish
diversity and numbers of some species where the channel acts as a nursery site. While this is not
anticipated to be a significant concern for TSSTP, strategies to address this effectively are included in
the General Guidelines.
Vehicle movement across the reef flat can kill organisms through direct crushing or destruction of the
habitat in which they live. This can simply be avoided through controlling access to the site. ‘Roads’
should be identified across the reef channel and vehicles use these routes. The number of ‘roads’
should be minimised.
2.4

TURBIDITY AND SPOIL

High rates of turbidity and sedimentation have been shown to damage coral. There are only a few
species which can survive high turbidity levels. As a result, a heavy or prolonged sediment plume
from the construction activity can damage corals.
In channel construction, sediment plumes are generated by blasting, excavation and dredging. The
objective must be to minimise such plumes. While this can be achieved through use of sediment
curtains (for example), the scale of blasting and excavation works and expected turbidity levels on
TSSTP are not likely to require this. This is supported by Kaly and Jones (1990) findings at Nuitao
that blasting of reef channels did not lead to mass losses of coral or algae within two months of
blasting.
However, there is a greater potential for impact from dredging works. The material dredged must not
be discharged onto any area of the reef. This is likely to cause high levels of turbidity and
sedimentation. In addition, material that is deposited on the reef flat will probably be moved back into
the channel within a short period of time.
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The dredged material will include a large volume of water and it is recognised that this will make its
movement over long distances more difficult. However this material must be taken ashore and
discharged on land. Any exception to this must be approved in writing advance by the appropriate
authority (we would anticipate that in this case this would include NZAID and the Department of
Environment).
Excavated and blasted material should be removed from the channel and reef flat to prevent it from
returning to the channel and resulting in sedimentation of the channel. This will also minimise the
period over which high levels of turbidity are experienced.
Kaly (1989) notes that placing the spoil on the intertidal or subtidal platform unnecessarily disrupts the
ecology of these habitats which are important to reef fisheries and other ecosystem services. It could
also make the reef more vulnerable to outbreaks of ciguatera by disturbing established communities of
algae and corals.
The spoil should be:
•

Placed on eroding beaches to replace lost material.

•

Used as construction aggregate by the island community. This will minimise the material
removed from the coastal environment elsewhere on the island.

The material should not be:
•

Placed offshore where it is effectively removed from the islands sediment budget. [It is
recognised that onshore placement at Nukulaelae may be extremely difficult. The MSC
may conclude it is not practicable to place the material onshore. In this situation, an EIA
must be completed to determine whether there are other specific locations where the
material could be placed without adverse environmental impact. The material must not be
placed anywhere other than onshore without completion of this EIA.]

•

Left on the reef flat where it will cause sedimentation of the channel and have adverse
environmental impacts.

•

Used to reclaim land as this land is unlikely to be stable in the long term and may have
adverse environmental impact. If this occurs under TSSTP, a full EIA should be
conducted and approved by the Department of the Environment.

2.5

CIGUATERA

Ciguatera has been frequently linked to disturbances of the reef. These disturbances promote the
growth of a toxic dinoflagellate (algae). The toxins collect in the bodies of fish which eat this algae,
and in turn larger fish which eat these fish. These toxins can be poisonous to humans.
Tuvalu experiences periodic outbreaks of ciguatera, the last being in 2000. Some islands (eg Nui)
appear to have a higher incidence on an ongoing basis than other islands.
(Insert table with rates)
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Blasting and excavation both disturb the reef and can promote the growth of algae. It is therefore
important to minimise the disturbance of the reef surface. The practices previously identified will
assist. For example, removing spoil to the land reduces the surfaces on which the algae can colonise
and minimises disturbance to existing coral and algae communities. Reseeding new channel surfaces
with coral can also help speed the period of restoration of the channel. However this is less effective
than minimising disturbance to start with.
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3

Navigation Aids

The use of land based lead lights will have little environmental impact provided good construction
practice is implemented and social issues are addressed.
Construction should limit the removal of vegetation and the disturbance of the surface. This will
minimise the potential for erosion. If sediment laden runoff is likely during the construction, this
should be trapped to avoid it reaching the lagoon or reef. As discussed previously, sedimentation is a
stressor for corals.
Ownership and/or leasing arrangements for the land on which the navigation aid is to be placed must
be clarified and agreed prior to construction commencing. The Kaupule should have responsibility for
making these arrangements and for the payment of any amounts required for leasing the land on which
the navigation aid is placed.
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4

Containers

The options for keeping items dry and preventing damage are basically either a solid container or
using shrinkwrap with some form of pallets. In broad terms, when comparing these options:
•

The challenges relating to loading and unloading each are similar.

•

The establishment costs for the shrinkwrap option lower;

•

Containers can be easily used for sending goods to and from each island. Shrinkwrap
would be more difficult to implement for sending goods from the island to Funafuti.

•

The waste produced by the shrinkwrap option would be extremely high.

It is this last differentiator that is most important in the Tuvaluan context. Disposal of waste is
currently recognised as a major challenge for Tuvalu and on identified in the NSSD as one of “the
most pressing problems” (NSSD, 2005). Tuvalu has neither the space for landfill nor a culture which
supports appropriate waste disposal. The use of shrinkwrap as a means to keep goods dry would only
serve to exacerbate this problem further (Figure 4-1). It can therefore not be considered as an
appropriate alternative.
Figure 4-1 Shrinkwrap disposed of into the water.

While containers in themselves are unlikely to have significant environmental impact, there are a
number of environmental issues which need to be taken into consideration in their design. These
factors should be integrated into the specification of the container.
The container should:
•

Be durable. This is important to minimise long term replacement costs and also production of
waste in Tuvalu2. The container must be resistant to salt and sunlight; and dragging across boat
floors and reef flats.

•

Be repairable in Tuvalu. For example, fibreglass repairs can be undertaken in Funafuti and on
some outer islands. Repair of plastics can not. This also means that when the lid is damaged or
separated from the container, it can be easily repaired or replaced. i.e. the life of the container is
not dependent on the life of the lid. This will also minimise long term replacement costs and also
production of waste in Tuvalu.

•

Contain spills. This will prevent escape of bleach etc onto the reef if the bottles are damaged.

2

Disposal of wastes including broken items, is a major challenge for Tuvalu which has not yet been surmounted.
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5

On-shore Transport

Where onshore cargo handling equipment is provided (eg tractor, crane or forklift), the specifications
for the equipment should consider environmental issues. These would include (but are not limited to):
•

Fuel consumption. This should be minimised to keep costs minimal and reduce usage of fuels.

•

Ability to use alternate fuels. France (through the Small is Beautiful Project) is supporting the
development of locally produced coconut oil based fuels. Where possible, equipment procured
should be able to run on these fuels.

•

Waste disposal. The equipment must not produce waste that will create difficulties to dispose of
on a coral atoll. If any wastes are produced that will not be possible to dispose of appropriately on
an outer island in Tuvalu, the equipment must not be procured.
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6
6.1

Social
INCOME GENERATION

Cargo is currently manually unloaded. Those who manually unload cargo for the fusi (and in some
cases other organizations) are paid for their services. Use of crane trucks to unload and various
vehicles to move the cargo, will reduce the need for the manual labour. As a generalisation, the
feedback from the fusis was that the labour needs would be halved. While the payment for unloading
the work boats may be relatively small (approximately $5 – 10 for the shipment), it does form an
important source of revenue for those involved.
All those spoken to stated that they would prefer the lifting from the work boat to be mechanical. Most
preferred that the actual transport was also done mechanically. When considering that this would
reduce their income, there was a general preference for mechanical lifting and manual transportation.
Many of the benefits are lost if the transportation of cargo to the fusi etc is done manually. It is
therefore preferable to identify a way in which to avoid, or at least minimize, the impacts of lost
income.
On most of the islands there will be few opportunities to replace the lost income from other sources.
On several, it was identified that women could replace their lost income by production of handicrafts
and kamami (red toddy) which are sold in Funafuti. Community members were not able to identify
ways in which men on any island could replace the income, particularly since NAFICOT3 closed.
A training needs analysis conducted in 2004 as part of the design process for NZAID provision of
support for training needs for the Kaupule, FaleKaupule and community in Tuvalu identified a
demand for training in various areas related to livelihood security (eg agriculture, marine, marketing
and small business training). Studies by AusAID, NZAID and ADB into education have all
recommended promotion of technical and vocational education on the outer islands. It is
recommended that the Design Team pursue the status of this support and determine ways in which
TSSTP can facilitate this training.
6.2

DECISION MAKING

The FaleKaupule Act (1997) sets out the role of the FaleKaupule and the Kaupule. In summary, the
FaleKaupule is the traditional assembly of each island. It meets regularly to address matters described
in the Act and also as the traditional decision making body. The Kaupule is the executive arm of the
FaleKaupule. They investigate matters and make recommendations to the FaleKaupule. However it is
the FaleKaupule who make the ultimate decision.
It would appear that the FaleKaupule have had little or no involvement in the review process of the
Reef Channel Project. None of the Kaupule’s had received copies of the Review report and
3

Fish could be sold through NAFICOT in Funafuti.
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consequently its recommendations had not been discussed by the FaleKaupule4. The Kaupule were not
in a position to discuss the preferred approaches. As a consequence, the Pre-Design Team were only
able to discuss the recommended works and the issues with the Kaupule. Clarification of preferred
options was not possible in most cases.
The design process should reflect the highly consultative nature of the community decision making
process. Sufficient time must be allowed for the Kaupule to receive the Pre-Design Report, consider it,
and make recommendations to the FaleKaupule. In discussions with the Kaupule and Tuvaluan team
members it was agreed that the return of the Design Team within one month (as specified in the
contract) was far too early. They noted that this would adversely impact the long term future of the
project. It is therefore strongly recommended that the design phase of the project be delayed until at
least August 2006. It is also strongly recommended that a copy of the final Pre-Design Report be
provided to each Kaupule as soon as it is approved. Failure to do this is likely to undermine the
effectiveness of project implementation.
6.3

CURRENT AND EXPECTED PRACTICE

Previous reports suggested that the crane trucks funded by Japan were, or were to be, used for the
unloading of all cargo from the work boats. However the crane trucks were handed over the Kaupule
as the community representative body. They are (in general) only used to unload cargo for the fusi (a
community cooperative) and others if they are hired by the organization/individual that the freight is
for. This occurs on few islands.
The limited use of the crane truck appears to be for a number of reasons. In some cases, the hire rate
was seen as excessive. In others, while the hourly rate may be reasonable, the overall cost could be
high as it was unknown when particular freight would come ashore. This meant that there was a lot of
down time being paid for. In other cases, the level of cooperation seemed low.
At present, vehicles are not taken onto the reef flat. This is primarily because the vehicles are 2WD
and few locations would enable access without driving through sand and the reef flat has a very rough
and often potholed surface. From discussions, it is not clear as to whether this would change if access
was available (eg through ramp, mobi-mats or enviro-ramps). While most Kaupule Secretarys said that
the crane truck would work on the reefflat at low tide if it could access it, the position was less
consistant from the driver. A number said that they would not do it as it would increase maintenance
requirements for the vehicle, while others suggested that provided the vehicle was not in salt water and
could drive over the reef, they would. It will not be possible to determine the actual practice in the new
context until the situation is in place.
The effective use of containers assumes that the containers can be lifted from the workboat by the
crane truck. If this is not possible, the containers will need to be manually unloaded. It is possible that
4

The Pre-Design Team provided each Kaupule and the community leader on Niulakita with an electronic copy
of the Review Report and a hard copy of the sections from the Review Report and EIA that were relevant to their
island.
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when the containers are in place, the communities will still not use the crane truck to lift the container
from the work boat. The container must therefore be designed so that it can be manually emptied.
6.4

MAINTENANCE

This is discussed in the sustainability working paper.
6.5

HEALTH

The incidence of "Life-style" diseases in the PDMCs now rivals that of many developed western
countries. As incomes and access to western commodities increases and physical activity decreases,
the risk factors are becoming more widespread. The shift from traditional diets to imported white rice,
mutton flaps, tinned corned beef and sugar has resulted in high intakes of fat, salt and carbohydrates,
and reduced intake of fibre (ADB, 2004). Findings from the 2003 census (Table 6-1) show that
tobacco and alchol consumption is increasing (on Funafuti the 2002 census found 49% of males and
3% of females regularly consume alcohol and on outer islands it was 45% and 1% respectively).
Discussions with health staff indicated that the level of confirmed diabeties cases was over 5% in each
of the islands visited.
There is the potential for improved cargo handling and reduced losses to increase imports of foods
with high fat, salt and carbohydrate levels. This would exacerbate the existing problems caused by
diet.
Smoking

Alchol

Male

Female

Male

Female

Funafuti

66%

25%

49%

3%

Outer Islands

58%

24%

45%

1%

Table 6-1 Percentages of population who regularly consume alchol or smoke cigarettes. Source:
Census figures for 2002

To minimise the potential for increased levels of diet related disease, TSSTP should consider
supporting nutrition awareness training through the Department of Health.
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7

Awareness Raising

Discussions with communities and Kaupule indicated that there is a general lack of awareness of the
processes at work in the coastal environment in which people live, and on which Tuvalu’s existence is
dependent. This lack of awareness extends to some within the Department of Environment. It is
therefore strongly recommended that the TSSTP include education activities which target:
•

Government stakeholders. This should include the Departments of Environment, Rural
Development and Home Affairs, and the Public Works Department. Given the level of
decision making in which Members of Parliament are involved, it would also be useful
for a program for Members of Parliament.

•

Kaupule. A number of Kaupule indicated that they would appreciate some training on the
coastal processes as this would enable them to make more informed decisions. Many are
making decisions on means to address coastal erosion including seawalls, groynes and
off-shore beakwaters; and aggregate is being extracted from beaches and/or reef flats on
most islands.

•

Communities on islands on which works are occurring. Discussions with the Department
of Education indicate that there would also be the possibility of conducting sessions for
students.

•

All the construction team. This would include MSC and PWD staff and local contracted
and casual labour. This is essential to ensure that they fully understand why the
construction activities have been designed in the way they have and the implications of
changing the designed works.
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8

Contractual Recommendations

The MSC should be required to:
•

Implement an education program to raise awareness of relevant coastal processes.

•

Comply with the Construction Guidelines.

•

Develop a Management Plan for each site. This should include expansion and completion
of the checklists included in the Design.

•

Obtain written approval for any proposed changes to the Terms of Reference prior to
implementing these activities. If this is accepted, a proposed Approval for Change Form
will be included in the PDD. This should then be included in the MSC contract.

To ensure that these requirements are adhered to, it is recommended that either:
•

several milestone payments be dependent on having complied with these requirements in
FULL; or

•

10% of payments be retained through a defects liability period. This payment should only
be made at the end of the defects liability period for each site on the basis that works
comply with these requirements in FULL or breaches have been fully redressed.
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Section C Site Specific Details
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1
1.1

Nanumea
DESCRIPTION OF ISLAND

Nanumea is an elongated atoll 13 km long by 2.4 km wide, centred on 5o40’S and 176o08’E with a
NW-SE axis. It is characterised by three main islands, Nanumea, Lakena and Temotufoliki, which
encompass a central ponding lagoon system, surrounded by an elevated reef crest.
The village of Nanumea is located on the western arm of Y-shaped Nanumea Island. Access to the
island is mostly through the man-made American Channel, built during WWII, and which is located to
the west of the village. Boat access to First Lagoon is limited to fishing boats or tender boats of up to
6m length, with none of the country’s larger vessels able to navigate the American Channel. When
conditions are unfavourable for passage through the American Channel (during strong westerly winds
and swells) small boats are brought either to or over the reef crest on the eastern side of the atoll on the
northern arm of Nanumea Island.
A second fringing channel, also built during WWII (Kennedy Channel) is located about 750 m south
east of the American Channel. The Kaupule advised the Pre-Design Team that the wave conditions are
similar to those in the American Channel, however it has much weaker cyurrents. Despite this it is
rarely used as it is more difficult to transport cargo from there to the village and it doesn’t enable
access close to the shore.

Figure 1.1:
Nanumea Atoll (left) and details of the western arm of Nanumea Island
(right) showing the village of Nanumea, the location of the American Channel and the
existing wharf. Scale: 1 grid length = 1 km.
1.2

PHYSICAL ENVIRONMENT

The lagoon system at Nanumea can be divided into at least two separate ponding lagoons, both of
which retain a higher water level than the outside ocean during low tides. First Lagoon, in the south
east, is the lower of the two and includes the area encased by Nanumea and Temotufoliki. Second
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Lagoon is located in the north west of the atoll and is separated from First Lagoon by two small motus
and a coral rock wall and passage. Additional smaller lagoons are present.
During WW2 the American Channel was constructed across the reef crest that lies between lagoon and
ocean on the western side of Nanumea. It is the major reef channel used by residents because it allows
for convenient access to the village and the calm harbour provided by the Nanumea Lagoon system.
Kaly (1998) identified that construction of this channel would have significantly affected the
environment. Likely impacts include:
•

losses of corals and fish communities which were replaced by a sediment slope on the ocean side

•

creation of a new channel habitat colonised by lagoon species of fishes, algae, corals and other
invertebrates

•

creation of Pig Island immediately adjacent to the channel (built as part of the work, not naturally
accumulated)

•

lowering of water level in the lagoon system by up to 0.5m (estimate)

•

losses of lagoon fauna including fisheries and corals as a result of lowering the water level

•

erosion of sediments from the Matagi side of the lagoon and from the northern tip of the main
island (Matahauma Point)

•

permanent loss of sediments out to sea from the island and lagoon ecosystems as a result of the
strong channel currents.

The Pre-Design Team were advicsed that the workboats can access the American Channel all the time,
it is just that there are difficulties. For boats with less power (eg many of the fishing boats) access can
be restricted to approximately five or six hours in each 12 hour tidal cycle during rough weather
because of the strong currents.
Previous reports not the existence of an ammunition dump from WWII in the lagoon. This was
discussed with the Kaupule, however none of the members present were aware of its existence or
location.
1.3

SOCIAL ENVIRONMENT

Nanumea had a Tuvaluan population of 658 (302 males and 356 females) at the time of the 2002
census. These people live in five communities: across all three islands. Of the 128 separate households
over half were traditional, the remaining houses were constructed of primarily of timber with a smaller
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number including concrete. Almost 60% of the houses had corrugated iron roofs. The timber, concrete
and corrugated iron would have had to be imported to the island.
In 2002, the main source of income for was wages for 41% of the households. This would include
those who are engaged by the fusi to unload items from the workboats. A concern was raised by a
member of the Kaupule was that a number of people were dependent on the wage from the fusi for
their income. If the need for manual labour was reduced, this would also reduce the income for these
families. The fusi advised that there is always a strong demand from their members to unload the
workboats and that the work is shared across all male members.
For most of the others households remittances formed the major income source. Several owned a
business, sold handicrafts or copra (this is likely to have declined as copra sales are no longer
functional) and three generated most of their income from fish sales. During discussions it was noted
that yachts sometimes entered the lagoon to undertake repair. An income was also generated by some
from these yachts.
ADB (2003) report that most small businesses are owned by men. Only a few households (3) were
involved in commercial fishing. Most households (67) fish outside of the reef. Access through a
channel is important, however it does not appear to be a frequent limiting factor in accessing fishing
grounds. Usually the fishermen return from fishing when they have caught sufficient fish to meet their
needs, rather than at a particular time of the day or tidal cycle. However when the sea conditions are
unfavorable, they will time their return based on tidal conditions.
There are a large number of motorized vehicles on Nanumea. In 2002 there were 65 motorbikes, 1 car,
1 truck and 1 van. There is also an operational crane truck and two tractors (240 MF 2WD and 2 tonne
trailer) owned by the Kaupule.
At present, while the tractors are well maintained neither are
operational as both are waiting for spare parts which have been ordered. There are a large number of
handcarts (45 at the 2002 census).
The Kaupule also operate a workshop. The workshop has limited equipment, and lacks items such as a
compressor5, welding equipment, concrete mixer. The equipment is fairly well maintained. Members
of the Kaupule noted that it was often difficult to order spare parts for equipment where the sources
was non-English speaking. They requested that any equipment supplied by from English speaking
countries. There are a number of people on the island who are skilled plant operators and mechanics.
They gained their skills in Naru and Ocean Island. The island doesn’t have people with fiberglass
repair skills, but noted that workshops were conducted by fisheries.
Most houses (91%) use electricity which is supplied by TEC. Firewood is still used for most cooking
although almost all houses (90%) have kerosene stoves and a few (4) have gas stoves. All the diesel
for electricity generation, gas and kerosene requirements are brought to the island via the ship. The
5

Other than for pumping up tyres.
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community does have a limitation on the availability of electricity. A member of the Kaupule
expressed a concern that cargo handling equipment (eg a fixed crane) may result in increased drain on
their electricity supplies.
The island has a fusi and a Kaupule. The fusi brought in 193 tonnes of cargo in 2004 and 181 tonnes in
2005. The Kaupule advised that they bring in relatively little.
The loading and unloading is done manually by men. The fusi engages a team of men to unload the
workboats. These men are drawn on a rotational basis from members of the fusi. The number engaged
is a function of the amount of cargo coming ashore. On the day the Pre-Design team observed the
unloading, approximately 4.5 tonnes of cargo were unloaded manually by a 5 person team. The
payment is $14/tonne in day light, $16 in the evening, and $32 when the alternate channel is used.
This payment is shared evenly between the labourers.
The Kauples crane truck is used to lift the fuel drums from the work boats to the wharf area. No
charge is made for this. The fusi is planning to purchase several handcarts to assist in moving items
from the point on the wharf where they are unloaded to the fusi. The crane truck transports materials
to the school and health clinic at no charge. Hire of the crane truck is 15 – 20c per minute, however it
is not usually hired for cargo handling. The nurse advised that she was not aware of anyone having
been injured or having back ache as a result of this manual work in the previous year.
Discussions with members of the community suggested that loses of cargo due to damage were
relatively small. All the community members spoken indicated that while food may sometimes be wet,
it had not needed to be thrown out. The nurse indicated that the cold chain was maintained and that
while boxes were often water damaged, she was not aware of medical supplies having been damaged
in the previous 10 years. The head teacher advised that school materials were rarely damaged. Damage
that occurred was as a result of handling rather than water. The only example she was able to identify
was paint containers being split. In all cases the item had been able to be used. The manager at the fusi
was new, but said that in the three months she had been there, things were rarely damaged. The
damage that occurred was as a result of handling rather than water (for example icecream leaking from
the container). Figures from TCS indicate that in 2004 the value of damaged goods was approximately
0.3% the cost of goods and in 2005 this had almost doubled to 0.6%.
The nurse advised that she has had to arrange transport for pregnant women to Funafuti, and sick and
incapacitated people (on the day the Pre-Design teams were there, one pregnant woman was sent to
Funafuti). In transporting these people off the island, the only problem she saw was crossing the reef
channel. The transfer into the workboat and onto the ship was not a problem. The workboat would be
lifted onto the ship with the patient in the workboat wherever this was necessary. She felt that this was
less stressful to people than being lifted in a specially designed chair or stretcher.She noted that when
there were medical evacuations on the boat, there were often a large number of other people and cargo
in the boat. This often made the passage difficult for the individual.
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In 2003 a ship comes to Nanumea approximately once every 2 weeks (ie 24 times a year).
The nurse was not aware of any cases of cigateria since 1992. Diabeties is a major health issue with
approximately 5% of the population having confirmed diagnoses of diabetes. This is due to diet and
lack of exercise. The nurse did not think that increased import of food stuffs if the channel was
improved would be likely to increase this. Sexually transmitted infections (STI) (an indicator of the
potential for HIV) are likely to be high, though the number of reported cases are low. People tend to
be reluctant to come for consultations in regard STIs. She noted that the clinic provides condoms free
of charge, but these were not widely taken. However since they gained a male nurse, the usage of
condoms had increased. She felt that men were more comfortable in requesting condoms from a male
than a female nurse. Women rarely requested condoms.
Children travel from Nanumea to Vaitupu, Funafuti or Fiji for school from Form 3 onwards. They
leave for school at the start of the school year and return at the end of the school year. This is the same
period when the westerlies are at their strongest and the American Channel most difficult to use.
The Social and Economic Wellbeing Survey (ADB, 2003), found that 12% of the population wanted
improved inter-island shipping services (particularly for Lakena). 3% identified that the sea passage
needed improvement and 8% identified a need for better erosion control.
The Member for Nanumea noted that Parliament had approved having a landing craft for moving
between the island and Lakena. They are considering seeking funding from Taiwan for this.
1.4

WORK DONE IN REEF CHANNEL PROJECT AND ENVIRONMENTAL IMPACT

The progress report (undated) indicated that work had been conducted at three locations:
•

Blasting at two locations in the passage between Lagoon 1 and Lagoon 2 to remove sub-tidal
ledges in the passage. This had been strongly recommended AGAINST in the EIS (Kaly, 1998). A
large area of the channel floor had been impacted and it did not appear that the passage had been
widened to any great extent.

•

The removal of Bommie 26 in Lagoon 2 down to a level of 2 m below low tide.

6

The EIS reported that this was a true, free-standing bommie located in approximately 8-10m of water in
Second Lagoon, almost reaching the surface of the water at its highest point. It was located to the north and east
of the wall (Bommie A) and does obstruct the free flow of boat traffic into Second Lagoon. The bommie was
5m in diameter and has had some blasting work done on it previously. The surface of the bommie was
dominated by rubble with few live corals such as Pocillopora verrucosa, P. damicornis, Stylophora, Porites,
Montipora cf danae, and other species of Montipora. On the south west side of the bommie lies a stand of
healthy Pocillopora verrucosa at a depth of approximately 4m. The bommie supports a rich fauna of lagoon
fishes, including: Scarus sordidius, S. oviceps, Acanthurus triostegus, Cheilinus undulatus, Ctenochaetus striatus,
Lutjanus ehrenbergi, Cephalopholus argus, Chromis viridus, Thalassoma amblycephalum and Zanclus cornutus.
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•

Blasting within Lake Koko to kill the introduced Tilapia fish. Tilapia fish remain as the follow-up
work (introduction of large milkfish immediately after the completion of blasting which were
expected to eat the juvenile Tilapia) did not occur.

•

Reflector panels were placed on all existing markers through lagoons 1 and 2 to Lakena Island.
None of the navigation markers and reflector beacons appear to remain between the village and
Lakena.

•

The sites of the ammunition dumps in the lagoon were investigated but no work conducted as
there was still uncertainty about the exact locations and nature of the dumped material and
whether blasting was the most effective way of neutralising the risk.

•

The Pre-design team were advised that the reef blasting team had also undertaken a small amuint
of blasting at the alternate channel site. The blasting appears not to have gone as planned so they
stopped after the first blast.

The Review Team identified that the main issue of concern to the island Kaupule was that the blasting
team left behind a considerable amount of Powergel and ammonium nitrate in the workshop shed. The
Pre-Design Team confirmed with the Kaupule that this was removed by a member of the New Zealand
Defence Force in 2003 or 2004. The community identified no environmental impacts as a result of any
of the reef channel activities carried out with New Zealand’s assistance.
The only area of concern to the Review Team was the blasting conducted between Lagoons 1 and 2,
which may have impacted water flows in both lagoons and affected a very productive area within the
lagoon, resulting in loss of coral. However, due to time limitations no detailed assessment was
conducted.
1.5

PROBLEMS WITH SHIP-TO-SHORE TRANSPORT

The following list compiles the main problems identified during the Review Teams visit (July 2003)
and the Pre-Design Team visit (March 2006). In addition to those problems identified by the
communities on the islands, it incorporates additional problems identified by the Marine Department
and workboat operators in discussions with the Pre-Design Team.
•

Navigation of the American Channel is difficult, particularly at night, during rough conditions and
out-going tides.

•

There is a need for an alternative passage on the eastern side of the atoll to allow for ship to shore
movements during rough conditions on the western side.

•

Speed of passenger and cargo movements is too slow and requires manual handling of 20-30
tonnes of cargo per visit by Nivaga or Manu Folau.
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•

There is a problem with access between Nanumea and Lakena due to the division between First
and Second Lagoons. This problem was not raised in discussions with the Pre-Design Team.

•

There is unnecessary damage to cargo (mostly flour, rice, cement) caused by wetting through
wave splash, rain and water present in the bottom of the tender boats during transit from ship to
shore, particularly at low tide when the current is strong.

•

The time available to unload cargo at neap tides is limited. Speed in cargo handling is essential to
minimise delays and costs to the Marine Department.

•

With the stong current in the American Channel, the workboats do not have enough power to
outrun large wavesat the start of the channel. This presents a safety risk to passengers and cargo.

The explosives left by the Reef Blasting Team in the Kaupule Workshop had been previously
identified as a problem. The Pre-Design Team confirmed that these have since been removed by a
New Zealand Defence Force team and are no longer a problem.
1.6

PROPOSED DESIGN

1.6.1

Proposed works with potential environmental impact

The works proposed for Nanumea are:
•

Reduce currents in the American Channel.

•

Construct an alternative channel.

•

Fixed crane and forklift on Nanumea wharf.

•

Place navigation aids for the channel (and alternate if constructed).

1.6.2
1.6.2.1

Description of existing conditions at each proposed site
First Lagoon and the American Channel

Kaly (1998) suggests that the First Lagoon may be as much as 30-40 cm higher than the ocean. At the
time the American Channel was built (WWII), the hole punched through the reef crest into the
ponding lagoon would have caused major impacts to the lagoon ecosystems, possibly lowering the
original lagoon level by as much as half of a metre. This set up the strong currents we see today in the
American Channel of around 1-1.5 m/s, and which have resulted in the channel being difficult to
navigate during outgoing tides. In the pre-WWII Nanumea Lagoon System, tidal exchange would
have occurred only during the top half of the tide, relatively evenly over the entire reef crest so that no
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focused large currents were present. The losses of fisheries productivity, corals and diversity would
have been significant. This loss of diversity would also have been significant in terms of the overall
Pacific region, since ponding lagoons are relatively rare throughout the Pacific. Even today, the EIS
(1998) reports that large numbers of dead Porites coral colonies can be seen around the edges of First
Lagoon: these would have died by becoming exposed during low tides that would not have occurred if
the lagoon had retained its full water level.
At the time of the Pre Design Teams visit the depth of the American Channel ranged between 3.8 and
6.3 m (adjust for tide). Mosst of the channel was around 4m depth (adjust for tide).
1.6.2.2

Second Lagoon

The EIS (1998) identified that the Second Lagoon appears to be approximately 15 cm higher than First
Lagoon at low tide. It has a number of coral bommies with high levels of coral cover and rich fauna of
lagoon fishes. In some cases this approaches 100% cover of Pocillopora corals (P. verrucosa, P.
edyouxi). This level of coral cover is rare throughout Tuvalu. Other corals in the area include
Astreopora, Favia, Porites, Pocillopora damicornis, Stylophora, Porites, Montipora cf danae, and
other species of Montipora. Some rarer corals are found here, such as species of Fungia.
1.6.2.3

Alternate Channel Site

The alternate channel site is located on the edge of the reef flat between Matagi and Te Motufoliki.
The reefflat is extremely wide in this area reaching over 400m. The south side of the channel is
experiencing erosion, the soft beach rock being exposed and a scarp having formed at the back of the
beach. The that this erosion has been on-going over many years. Pre-Design Team were advised bThe
sandy beach is approximately 6m wide.
Spurs of beach rock extend onto the reef flat for up to 200m. Between these spurs, the reefflat is fairly
depaupate given the extreme environmental conditions. Seaward of this, the reefflat slopes gently
seaward for over 100m. This area is covered with potholes in which fish, eels and crabs find refuge
over low tide.
At the channel site there are isolated encrusting corals. Some blasting of a channel has occurred
previously. This appears to have involved the removal of several ridges from the spur and groove
system.

1.6.3
1.6.3.1

Assessment of options to address problems
Enhancing the American Channel

The community proposed further deepening and widening of the American Channel to the Review
Team as a mechanism for reducing currents and standing waves in the channel (the main hazards to
navigation). The Pre-Design Team supports the Review Teams advice that widening and deepening of
the channel would have to be on a very large scale before the level of the first lagoon would
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equilibrate with the ocean level at low tide sufficiently to reduce currents. The removal of the rock
area between the American Channel and the NZ arm would involve the blasting and removal of over
45,000 tonnes of rock and overburden, a task clearly outside the scope of this project.
Even more importantly, further enlargement of the channel is expected to lead to a further lowering of
the lagoon level, losses of sediments, erosion, and losses in lagoon productivity. Despite previous
damage by building the channel during WWII, the lagoon system is still ponding to a large extent,
with First Lagoon being approximately 30-40cm higher than the ocean at low tide. Enlargement of the
channel will allow more water to escape the lagoon at each low tide and lower the lagoon water level
further. Any further reduction of lagoon water levels is likely to lead to significant detrimental
impacts to the atoll systems. This could include further losses of corals, fishes and beach sediments
and a further increase in the amount of sediments being lost out to sea through the channel.
Due to scale of potential environmental impact and the works required we support the Review Teams
recommendation that the American Channel not be enlarged.
An alternative approach suggested by the Review Team, was to constrict the existing American
channel near its lagoon end to reduce the flow of outgoing tidal waters. In discussions between the
Pre-Design Team and the Kaupule they indicated they felt that this would work as it reflected a
previous situation prioir to removal of a large boulder in the channel. However the Pre-Design Team
have concerns as to whether this approach would be successful (refer Engineering Analysis). It is felt
that it may lead to stronger currents at the constriction point. If this approach were to be applied, the
feasibility and specific design would need to be considered using hydraulic modeling.
The Pre-Design Team believe that a more effective approach may be to replicate (as far as possible)
the conditions prior to the American Channel being established. This would also assist reestablish the
former hydrodynamic regime in the lagoon. However, it would raise the low tide water level (as was
the situation previously) and is likely to increase groundwater levels. This may have implications for
the areas that have been reclaimed. The Pre-Design Team were advised that there were no puluka pits
on the islands adjacent to lagoon 1. Therefore this is unlikely to impact the puluka by raising
groundwater.
This option would also prevent fishing boats crossing into the lagoon at low water and yachts
accessing the lagoon at all times. The Kaupule indicated that 24 hour access was desired. These
impacts would need to be fully considered prior to implementation of this option. Marine would also
prefer the current situation (continuous access and strong currents) to limited access and reduced
currents.
It is strongly recommended that if alterations at the American Channel be considered, these be
assessed by hydraulic modeling and the social implications of the changes be discussed with the
community. The community should formally accept these implications prior to any works on the
American Channel proceeding.
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1.6.3.2

Navaids for the America Channel

This site is likely to require one land based and one lagoon based lead light. The land based lead light
may need to be a larger structure than at other sites given its distance from the channel, and therefore
the need for a larger light and reflector. Land ownership/leasing issues must be resolved through the
Kaupule and ongoing lease (if required) conditions resolved prior to installation. Installation must
minimise erosion and runoff (refer General Guidelines).
The lagoon based lead light should be located in an area which has already been disturbed or placed
where bio-diversity is low. If corals are present, these should be relocated if damage during
installation is likely (refer General Guidelines).
Provided that good construction practice is applied the installation of these lead lights are unlikely to
have any significant impact on the environment.
1.6.3.3

Passage between First and Second Lagoon

Blasting between the First and Second Lagoons is likely to result in a lowered lagoon level on Second
Lagoon, increased water currents at the site and increased currents in the American Channel as further
volumes of water seek to exit the lagoon during outgoing tides. Passage between the two lagoons is
not difficult at present, particularly if enhanced by the use of markers and does not warrant the
environmental and logistic consequences of increasing drainage between the two lagoons. The PreDesign Team therefore supports the Review Team and Kaupule’s decision to remove the original
request to blast the wall between First and Second Lagoons.
While not within the project goal, placement of channel markers is strongly recommended to reduce
the difficulties in navigating between the passages. This will also address the concerns of the
community and reduce future likelihood of requests for creation of a passage between the two lagoons.
1.6.3.4

Alternative Channel

During the studies in 1998, construction of an alternative channel was included in the Terms of
Reference. Kaly (1998) notes that the potential impacts would include:
•

Increased erosion at Matagi (this area is already eroding).

•

Potential for new areas of erosion in the areas adjacent to the channel.

•

Further lowering of the water level in the First Lagoon with consequent impacts.

•

Potential for strong currents in this channel making it difficult to use.

Kaly (1998) notes that while there was some demand for this from members of the community, when
the EIS was undertaken, it was removed at the community leaders request as it was deemed that it was
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too risky and unnecessary. She states that there was a general recognition that the impact of creating
another channel into the ponding lagoon would create further environmental problems that were not
warranted by the potential benefits.
However, the creation of this alternative channel was included as a recommendation by the Review
Team. They noted that the impact would be minimal.
Given this diversity in positions, the Pre-Design Team inspected the site. It is extremely unlikely that
the channel design proposed (refer Engineering Analysis) would have any significant impact on the
environment. The area has already been disturbed by previous blasting. The proposed channel is
relatively small and does not extend across the crest of the reef flat. Therefore it would not contribute
to lowering of the water level in the first lagoon and should not generate strong currents. The channel
is over 200m from the beach. This means that it should have no impact on existing erosion that is
occurring nor contribute to new erosion.
1.6.3.5

Cargo handling equipment on wharf

If the Kaupule’s existing crane truck is positioned to allow it to lift over the side of the truck (rather
than from the front or rear), it has the capacity to lift 3 tonnes. It is therefore able to meet the identified
needs for usual cargo handling. In the redevelopment of the wharf area being planned for April 2006,
ensuring that the new layout allows the crane truck to park parallel to the wharf will enable it it to lift
over the side of the truck. With the removal of the copra shed, there will be sufficient space to enable
the tractor and trailer to be parked in a position where the crane truck can move goods directly from
the workboat to the trailer. This would not require an additional crane or derrick, or the forklift.
There are serious concerns about the sustainability of a crane or derrick, and a forklift. At present, the
crane truck is not hired by the fusi or community groups to assist with loading and unloading cargo. It
is difficult to see how this situation would be different for any fixed crane or derrick that was supplied.
The provision of a crane or derrick and a forklift would require additional funds to be found for
maintenance and operations. While the Kaupule believed that provision of these funds would not
present difficulties, this should be confirmed before a crane or derrick is supplied. Similarly, the
adequacy of electrity supply for a crane or derrick should also be confirmed.
At this stage, provision of a crane or derrick is not supported as the problems these would address can
be overcome with existing facilities. Provision of this equipment would also raise a number of
sustainability issues.
1.6.3.6

The Process

There is a perception among many that the New Zealand Channel was designed to divert the current.
The strong current would go down the New Zealand Channel enabling easier access to the American
Channel. It is extremely unlikely that this was ever the design rational. Rather the design rationale
would have been to create a small channel which would therefore not have strong currents. It would
provide easier access over part of the tide cycle. It is important that the design rationale be discussed
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with and well understood by the community, the community accept the works that are going to occur,
and the community be kept fully informed of progress.
Given the highly consultative nature of the community decision making process, it is strongly
recommended that the design phase of the project be delayed. The design phase should not proceed
until the Kaupule and Chief have had sufficient time to discuss the options and issues with the
members of the community. This discussion can only commence after the Kaupule has received a
copy of the report. Failure to provide this time in the design process is likely to undermine the
effectiveness of project implementation.
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1.6.4
Element

Expected economic, social and environmental impacts at Nanumea
Details

Economic / Social impacts

Environmental impacts

Recommendation

American

Hydrodynamic modeling to

Improve safety of the channel.

Expected to lead to

Not recommended for social reasons. If

Channel

determine whether restriction

Increase the range of weather conditions during which it

environmental improvement by

a

would improve use. If suitable,

could be used by fishermen.

reducing the amount of water

hydrodynamic modeling and extensive

modify channel.

Decrease the range of tidal conditions during which it could

lost during outgoing tides as a

consultation and confirmed agreement

be used by fishermen and Marine.

result of building the channel.

from the community must be obtained.

Prevent access by yachts and associated income for

Replicate original conditions

decision

is

made

to

proceed,

community.
Increased low water level may impact areas of
reclaimation.
Navaids

American Channel.

Improved safety.

Provided erosion control

Recommended

implemented at land site and
site in lagoon selected which
has already been disturbed or
of low bio-diversity, effects
insignificant.

Navaids

Between Nanumea and Lakena.

Improved safety.

Reduce likihood of requests to

Improve access to landholdings on Lakena (coconuts,

create a channel between First

pulaka and other products).

and Second Lagoon which

Recommended

would have significant adverse
environmental impact.
Other effects insignificant.
Outboard

60hp motor for workboats on

Improve passenger safety when using the channel in rough
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Element
motor

Details
Nivanga II and Manu Folau

Economic / Social impacts

Environmental impacts

Recommendation

conditions.
Reduced damage to cargo.
Faster transit may decrease cargo handling costs.

Alternative

Construct a minimum channel 8m

Improve safety when access to the western side American

Minimal if general guidelines

Guidelines must be followed.

channel on

wide x up to 80m long to facilitate

Channel is not possible during rough weather from the

are followed.

The channel must not extend to the

eastern side

shore access and fill ‘potholes’ to

west.

of atoll

facilitate tractor access.

Fixed crane

Install crane at wharf to facilitate

Crane truck is able to lift 3 tonnes.

use of dry boxes and to handle

Sustainability issues for maintenance and hire.

large items.

Sustainability issues re electricity supply would require

reefflat crest.

Insignificant.

Not

recommended

for

sustainability

for

sustainability

reasons.

clarification.

Forklift

Provide forklift to facilitate cargo

Crane truck is able to lift 3 tonnes.

transport between wharf and

Sustainability issues for maintenance and hire.

Insignificant.

Not

recommended

reasons.

Fusi.
Dry boxes

Use dry boxes to prevent damage

Fewer losses and claims for cargo damaged during

to susceptible cargo.

handling.

Insignificant.

Recommended

More efficient handling by having small items packed in
larger containers.
Loss of income for community members.
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2
2.1

Nanumaga
DESCRIPTION OF ISLAND

Nanumaga Island, located at 6o17’S and 176o19’E, is a table reef comprising a single island
approximately 2.8 km long and 1.5 km wide, surrounded by a fringing reef and with two small central
brackish-water lagoons. The island is accessed by a single reef channel, the Nanumaga Channel, on
its western side and adjacent to the village. An alternative site on the eastern side is used for access
when conditions are too rough on the western side of the island. The eastern site has had minimal
blasting to remove some of the rocks at the seaward end of the reef platform, but no real channel has
been constructed. Due to the small size of the island there is little protection from swells, which tend
to wrap around this island.

Figure 3.1:
Details of the atoll of Nanumaga (left) and western side of Nanumaga
Island (right) showing the village of Nanumga and the location of the Nanumaga
Channel. Scale: 1 Grid length = 1 km.
2.2

PHYSICAL ENVIRONMENT

Nanumaga has no ponding laggons. All of the channel sites at Nanumaga were ocean side reef
platforms with similar habitat conditions. The intertidal rockplatform at each site was characterised by
mixed algal turf which grades towards coralline turf towards the reef edge.
There is a well developed spur and groove system and a strong wave generated surge.
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The currents around the island are such that a Bernoulli effect is established. The Kaupule collect
pebbles from the beach adjacent to the ramp and stockpile these onshore. These are then sold for
aggregate and to place around peoples homes.
2.3

SOCIAL ENVIRONMENT

Nanumaga had a Tuvaluan population of 580 (271 males and 309 females) at the time of the 2002
census. These people live in two communities: Tokelau and Tonga. The Kaupule is looking to
encourage people to spread across the island rather than live in two concentrated population centers.
The reason for this is that the urban areas are seen as being of high population densities. It is likely
that if an alternate channel is developed, a third population centre may develop at this site.
Of the 119 separate households most (61%) were constructed of timber and/or concrete. The
remaining houses were traditional. 64% of the houses had corrugated iron roofs. The timber, concrete
and corrugated iron would have had to be imported to the island.
In 2002, the main source of income was wages for 44% of the households. ADB’s survey (2003)
suggests that less than 1/6 of these wages is from stevedoring. Remitances were the main source for
27% of the households. Several owned a business (approximately the same number of men and
women), sold handicrafts or copra (this is likely to have declined as copra sales are no longer
functional) and four generated most of their income from fish sales. 11 households were involved in
commercial fishing. Only 60% of households are involved in fishing activities. Almost 60% of these,
fish outside of the reef. For these, access through a channel is important. Many of the fishermen keep
their boats on the top of the beach at the channel. Fishermen can find locating the island difficult in
poor visibility.
In 2002 there were 58 motorbikes on Nanumaga. There is also an operational crane truck and tractor
(240 MF 2WD) and trailer owned by the Kaupule. The Kaupule also operate a workshop. There are a
large number of handcarts (42 at the 2002 census). There are a number of people on the island who are
skilled plant operators and mechanics. They gained their skills in Naru and Ocean Island.
Most houses (92%) use electricity which is supplied by TEC. Kerosene is used for most cooking and 5
use gas or electricity. All the diesel for electricity generation, gas and kerosene requirements are
brought to the island via the ship.
The island has a fusi and a Kaupule. The fusi brought in 162 tonnes of cargo in 2004 and 149 tonnes in
2005.
The loading and unloading is done manually by men. The fusi engages a team of men 7 to unload the
workboats. They engage them on a first come first engaged basis. However, in general they engage all
7

On the day the Pre-Design Team observed the cargo being unloaded, 12 men were counted unloading items
from the workboat.
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those who want to work and then share the money between them. The payment is $18/tonne. If they
need to hire the crane truck ($5 per load) this comes out of the money shared between the unloading
crew. The crane truck is rarely hired by the fusi as it is seen as too expensive. The men unload the
workboat and place the items on the top of the ramp. From there they are carried to the fusi by hand or
in the back of a utility hired from the Kaupule.
The Kaupule also engage a team when they expect cargo, however this does not occur often. The
Kaupule’s crane truck is to manouve larger items (eg timber) onto the back of the trailer.
The nurse advised that a one person comes after every two or three unloadings with back ache as a
result of this manual work in the previous year. None of these injuries are permanent.
Discussions with members of the community suggested that loses of cargo due to damage were
relatively small. All the community members spoken indicated that while food may sometimes be wet,
it had not needed to be thrown out. The nurse indicated that the cold chain was maintained and that
while boxes were often water damaged, medical supplies had only been damaged a few times in the
previous four years when glass bottles broke. The head teacher advised that the packaging for school
material was often damaged, however the contents were never damaged. The fusi found that there
were often things damaged, mainly by water but also sometimes from crushing. Figures from TCS
indicate that in 2004 the value of damaged goods was approximately 0.3% the cost of goods and in
2005 this had almost doubled to 0.6%. These items were sold as pig food at a reduced price.
The nurse advised that she has had to arrange transport for pregnant women to Funafuti, and sick and
incapacitated people (on the day the Pre-Design teams were there, two people were medically
evacuated). In transporting these people off the island, the only problem she saw was getting people
into the workboat. In rough conditions people often became concerned and anxious about getting into
the workboats. She asked whether an easier way could be developed.. She didn’t see that the transfer
onto the ship was a problem as the workboat would be lifted onto the ship with the patient in the
workboat wherever this was necessary. She felt that this was less stressful to people than being lifted
in a specially designed chair or stretcher.
In 2003 a ship comes to Nanumaga approximately once every 2 weeks (ie 24 times a year).
Discussions with the Manu Falou Captain, the community leader and Marine indicate that while sea
conditions may be difficult, they do not prevented landing. Where necessary, the ship will wait until
the conditions improve enabling a landing.
The nurse was not aware of any cases of cigateria over the previous four years.
The Social and Economic Wellbeing Survey (ADB, 2003), found that 15% identified that the more
frequent ship visits were required and 7% identified improved accessibility for cargo – either an
improved boat harbour or a crane (a crane truck has now been provided by Japanese aid). The Kaupule
extract and sell aggregate from the beach. They are considering a range of options to address coastal
Environmental Working Paper
Tuvalu Ship to Shore Transport Projects

39

erosion problems on the island. They indicated that they had limited understanding of the coastal
processes involved.
Community discussion is an important part of the decision making process. Issues that may impact the
social wellbeing of the community are taken up to the FaleKaupule for approval prior to decisions
being made. Thus, the Kaupule and Chief consult widely in formal community meetings before
making a decision. It is therefore not possible to obtain an opinion on the preferred approach or
approval on the way to proceed without providing this time.
2.4

WORK DONE IN REEF CHANNEL PROJECT AND ENVIRONMENTAL IMPACT

The Review Team noted that the Progress Report dated 4 September 2000 reported that the work
conducted at Naumaga consisted of:
•

Removing rock, deepening and widening the existing channel. The Kaupule acknowledged that
this work had improved the usability of the channel. However, they noted that navigation was
made difficult during rough conditions at low tide by the rocks that were left in the channel. While
blasting was done to lower the rock ledge at the mouth of the channel AGAINST the
recommendation in the EIS, the Review Team noted that this does not appear to have significantly
exacerbated a rip current within the channel.

•

Creation of a turning basin. This is irregular and unfinished (e.g., sub-tidal rock ledges extending
onto the turning basin along both flanks) making it difficult for the tender boats to turn to face in
to the waves and for cargo to be offloaded.

•

Construction of a small, 12 m long alternative passage on the eastern side of the island. Less work
was conducted on the alternative (eastern) channel due to the rough conditions experienced. The
Kaupule noted that further work was required to make the channel effective.

2.5

PROBLEMS WITH SHIP-TO-SHORE TRANSPORT

The following list compiles the main problems identified during the Review Teams visit (July 2003)
and the Pre-Design Team visit (March 2006). In addition to those problems identified by the
communities on the islands, it incorporates additional problems identified by the Marine Department
and workboat operators in discussions with the Pre-Design Team.
•

Stones in the channel make navigation hazardous, particularly during rough weather when it is
difficult to see them.

•

The turning basin at the landward end of the channel is irregular and unfinished hampering use
by boats.

•

It is difficult to see the channel at night to navigate safely.
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•

•

Holding the workboat in place at the shore during high tide can be difficult and potentially
dangerous.

•

There is a need for an alternative passage on the eastern side of the atoll to allow for ship to
shore movements during rough conditions on the western side. It was noted in discussions
with the Pre-Design Team that this need is less than previously given the improvements to the
channel previously undertaken.

•

There is unnecessary damage to cargo (mostly flour, rice, cement) caused by wetting through
wave splash, rain and water present in the bottom of the tender boats during transit from ship
to shore.

•

There are difficulties in handling cargo manually.

•

The existing ramp cannot be easily used by vehicles or people to assist with cargo handling
because it is slippery (algal growth) and ends at a height of 25cm above the reef platform,
preventing vehicles from reaching the channel.

•

Putting patients into the workboat can be difficult.

The time available to unload cargo at neap tides is limited. Speed in cargo handling is essential to
minimise delays and costs to the Marine Department.

2.6

PROPOSED DESIGN

2.6.1

Proposed works with environmental impact.

The works proposed for Nanumaga are:
•

Remove rocks in the Nanumaga channel and improve the turning basin.

•

Include a sediment trap in the channel.

•

Modify the existing ramp to facilitate use by vehicles and create a larger gap to the channel.

•

Lead lights to mark the Nanumaga Channel at night.

•

Alternative channel on south eastern side of atoll.
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2.6.2
2.6.2.1

Description of existing conditions at proposed sites
Existing channel (Nanumaga Channel)

Landward of the channel, a concrete ramp was constructed in 1994/5 which extends from a cargo shed
to the top of the beach some 55 m, cuts down the beach (18 m) and extends out towards the channel
for a distance of approximately 15 m, ending within 3 – 3.3 m of the landward end of the channel.
The ramp is covered in algae and extremely slippery. The Kaupule advised that it had been washed
two weeks before the Pre-design Teams visit and that the algae had regrown in this period.
The high beach beach is comprised of coralline rock fragments of pebble size. The Kaupule advised
that the beach in the vicinity of the ramp is always comprised of this sized material. It is steeply sloped
(xxx degrees). There is a berm of 0.5 – 1m height at the top. The beach is wider on the north than the
south. Discussions with the Kaupule indicate that the beach is eroding slowly to the south of the ramp.
During westerly storm events they advised that the beach flattens (when material is transported
offshore). This material is then returned in a few weeks after the storm and the beach returns to its
present condition. From these discussions it appears that sediment movement is always to the south.
The beach width was approximately the same at the time of the Review Teams visit and the PreDesign teams visit (15 – 16m).
The turning basin is almost 20 m wide and 12m in length. However the edges are irregular so that the
workable space is significantly less. There are also several large rocks (approximately 1m by 0.5m) in
the the area. The floor of the turning cicle has pebbles from the beach across it.
The existing channel cuts through a relatively narrow reef platform. This is dominated by a thick
cover of coralline turfing algae (Jania) with little evidence of opportunistic algae, except immediately
adjacent to the channel itself. The reefflat is fully exposed at low water.
The EIS (1998) identified a narrow terrace (only 5-10m wide) at 1-4m depth. It then drops off
vertically to the reef slope habitat.
It notes that these habitats were characterised by low coral cover, being mostly rock covered by low
mixed algal turf. The dominant corals were Pocillopora verrucosa, Montipora sp., and several species
of Faviids. Seaward of the channel mouth, the EIS found that the terrace and slope were covered by
sand. The sands are probably from the beach and are likely to have been deposited there by the
relatively weak rip currents which develop in the channel. The amount of sediment being lost at
present appears to be relatively small. The Pre-Design team found that these currents were fairly
strong at high tide.
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2.6.2.2

Alternative Channel

The EIS considered two alternative sites: Channel 1 which is located on the south-eastern side of the
island at 6o 18.082'S and 176o19.435'E; and Channel 2 which is located on the eastern side of the island
towards the northern end at 6o16.668'S and 176o19.598'E.
Some blasting work was done on Channel 1 in the vicinity of the seaward edge of the intertidal rock
platform on at least two occasions in the past, the latest being during the last visit by the Reef Blasting
Team in 1999. The EIS noted that the Channel 1 is characterised by very good ecological conditions
with a wide intertidal platform (approximately 100m), flat reef terrace (50m wide) and short drop off
to the reef slope. Subtidally, the communities are dominated by algae (Mostly coralline paint,
Halimeda, and some Microdictyon) and coral cover is relatively low. The dominant coral is
Pocillopora verrucosa. This site was also inspected by the Pre-Design Team and these characteristics
confirmed.
The channel is approximately 6 m wide and 20 m long. There is a step for the shoreward 8m where the
channel is less than 1m deep. At low water the channel was exposed.
The reef flat had scattered rock across it in the vicinity of the channel. It is likely that these were
dislodged from the channel site during the blasting and have remained on the reefflat, being moved by
waves during high energy events.
The beach is armoured by coralline plates of up to 0.2m diameter.
The Review Team reported that Channel 2 is in near-pristine ecological condition. Although similar in
structure to Alternative Channel 1, the EIS notes that it is in better ecological condition, has higher
cover by corals (up to 60%) and has had no previous work done on it. Common corals identified at
the site include Acropora spp., Montipora spp. (including plating and encrusting types), Pocillopora
verrucosa, Favia stelligera, Favites sp., and Montastrea spp. The fish community included those
species often missing from sites even only moderately subjected to fishing pressures (e.g. Cheilinus
undulatus and Scarus microdon). This site was not inspected by the Pre-Design Team.
Discussions with the Kaupule indicated that they would prefer a third site (Central Channel) which
had not previously been considered. This site was centrally located on the eastern side of the island.
They prefereed this site because it was likely to provide better wave conditions more often than either
of the other alternative sites. The Pre-Design Team inspected this site.
This site has no channel at present and is not used as a channel. If consists of an intertidal platform
(approximately 30m), sloping reef terrace (18m wide) which meets a spur and groove system. It does
not appear to drop off quickly, but continue at relatively shallower depths. This could not be
confirmed by inspection. The sloping reef terrace was covered with algae (mostly coralline paint,
Halimeda, and some Microdictyon) and some encrusting corals. The site was in pristine condition.
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The beach was higher (estimated as 4m) and steeper in this area than at Channel site 1. It was also
comprised of larger materials. This suggests that it is in a higher energy environment that Channel site
1.

2.6.3
2.6.3.1

Assessment of options to address problems
Ramp

The Pre-Design team supports the Review Teams assessment that the existing ramp was badly
designed in relation to the channel. The fact that it has resulted in some modification of the beach
structure is indicated by the different beach widths each side of the ramp, the sand Kaly (1998)
observed across the terrace and slope and the pebble material observed by the Pre-Design Team in the
channel and turning basin. However, discussions indicate that in the long term, this area is relatively
stable. This is probably due to the sediment transport patterns resulting in accretion of pebbles in this
area.
Removing the ramp would remove easy access to the water for the community, particularly fishermen.
This would create difficulty as many of the boats are brought up onto the beach at this location.
Without a permanent access, carrying the boats across the steep beach face would be difficult. It would
also make cargo handling more difficult. There were concerns raised by members of the Kaupule that
at high tide the waves would force boats against the shore. This would damage the boats.
Alternative forms of beach access (eg enviro-ramp or Mobi mat) would not be appropriate at this site.
These conform to the beach profile. At this site beach face is steep and would present difficulties for
vehicles to negotiate. A raised ramp would covered with gravels and not be able to be negotiated.
While there is a potential for future erosion, the Pre-Design Team considered that the impacts of
removing the ramp on the community would be more deleterious at the moment than the consequences
of leaving it. It is therefore recommended that the ramp be retained at this stage and the situation
monitored. If significant erosion becomes evident, this should be reviewed.
If a sediment trap is implemented, the materials extracted should be placed on the eroding beach areas.
2.6.3.2

Sediment Trap

Sediment will continue to be transported into the channel. While this will be greater while the ramp
remains, it would continue without the ramp due to the close proximity of the ramp to the toe of the
beach. The inclusion of a sediment trap would collect most of this material and enable it to be returned
to the beach. It would also minimize further infilling of the channel.
When material is removed from the sediment trap, it should be either placed on the southern (eroding)
side of the ramp, or removed for commercial purposes rather than removing other material from the
beach.
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Constructing the sediment trap is not expected to result in significant additional impacts. The area has
already been subjected to impacts of channel construction, fishing and other activities and has high
turbidity and low coral cover. Most of the losses that could result from the construction of a sediment
trap have already occurred.
2.6.3.3

Existing Channel

Improving the channel by removing rocks and formalising the turning basin is not expected to result in
significant additional impacts. The area has already been subjected to impacts of channel
construction, fishing, collecting and other activities and has high turbidity and low coral cover. Most
of the losses that could result from the channel works have already occurred.
2.6.3.4

Alternate Channel

The Central Channel site is in near-pristine ecological condition. It is located in a more sensitive area
of the fringing reef around Nanumaga than is Channel site 1 which has already been impacted. The
Central Channel site is also in a higher energy environment and has a narrower reef flat. Both these
elements are likely to increase its susceptibility to erosion in comparision to Channel site 1. It is
therefore not recommended as an alternative channel site.
While the Central Channel site was preferred by the Kaupule, the Pre-Design Team has identified
Channel site 1 as the environmentally preferred site.
Given the Kaupule’s desire to encourage greater spread of population across the island, it is likely that
the alternate channel site will become a third population center. The Pre-Design team did not have
sufficient time to discuss whether the implications of this were different at the Central Site and at
Channel Site 1. This should be considered prior to finalizing the site selection process.
The Pre-Design Team supports the Review Teams conclusion that construction of a new channel at
Channel site 1 is expected to result in only localised impacts. Based on Kaly & Jones work (1989) the
impact is likely to be contained within 20-50m of the channel, and affect around 16% of the species of
corals, algae and fishes. If constructed in accordance with the Guidelines for channel construction, it is
unlikely to increase erosion.
2.6.3.5

Navigation Aids

These are unlikely to have any significant impact on the environment, particularly if lead lights are
used rather than beacons at the channel mouth.
To assist lost fishermen locating the island, it is recommended that one of these lead lights be placed
to maximize visibility from the sea at a distance. However this should not compromise its primary
function. If possible, it is recommended that these be made of wood (to minimize maintenance) and
include in-built ladders. It is also recommended that the lead lights include provision to hang a
pressure light for use when the lights are not working.
Environmental Working Paper
Tuvalu Ship to Shore Transport Projects

45

2.6.3.6

Awareness Raising

The lack of awareness about coastal processes was recognized by the Kaupule. They indicated that
they would appreciate some training on the coastal processes as this would enable them to make more
informed decisions. Given that aggregate is being extracted, and seawalls, groynes and off-shore
beakwaters considered as means to address coastal erosion, such training would be beneficial.
2.6.3.7

The Process

Given the highly consultative nature of the community decision making process, it is strongly
recommended that the design phase of the project be delayed. The design phase should not proceed
until the Kaupule and Chief have had sufficient time to discuss the options and issues with the
members of the community. This discussion can only commence after the Kaupule has received a
copy of the report. Failure to provide this time in the design process is likely to undermine the
effectiveness of project implementation.
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2.6.4

Expected economic, social and environmental impacts at Nanumaga

Element

Details

Existing

Remove rocks and protrusions

channel

into the the channel and complete

Economic / Social impacts
Improve safety.

turning basin.
Sediment

Include in the turning basin.

trap

Environmental impacts

Recommendation

Minimal if general guidelines are followed.

Guidelines must be followed.

Sand trap will enable sand to be returned

The channel must not be lengthened.

to eroding beach areas.
Potential for material collected to be used as

Collect eroding material from beach

aggregate rather than removing material from

enabling return to beach downdrift.

beach (current practice).

Potential for material collected to be used

Recommended.

as aggregate rather than removing material
from beach (current practice).
Navaids

Land based solar lead lights for

Improved safety during night and rough sea

channels.

conditions.

Insignificant as on land.

Recommended.

Minimal if general guidelines are followed.

Guidelines must be followed.

May facilitate fishermen locating island in
conditions of poor visibility.

Alternative

Construct at Channel site 1

channel

Ramp

Increased access in westerly winds.
Decreased costs to Marine for delays.

Social issues associated with potential

Maay result in location of a third village at this

development of a new village at this

location.

location should be considered.

Remove ramp and replace with

Reduced access to beach if removed would

Alternate access which is transparent to

Retention

of

exisiting

ramp

alternative transparent to coastal

create difficulties for fisherman moving boats.

coastal processes not appropriate due to

sediment trap recommended. Beach

processes.

Unable to use crane truck etc to assist cargo

beach slope.

should be monitored for erosion.

handling if removed.

Impact on coastal processes will continue if
ramp remains.

Dry boxes

Use dry boxes to prevent damage

Fewer losses and claims for cargo damaged during
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with

Element

Details
to susceptible cargo.

Economic / Social impacts

Environmental impacts

Recommendation

handling.
More efficient handling by having small items packed in
larger containers.
Loss of income for community members.

Awareness

Conduct training on coastal

Reduced costs of rectifying problems caused

Improved decision making in regard

raising

processes.

by poor decision making.

coastal works should reduce adverse

Recommended.

environmental impacts.

Environmental Working Paper
Tuvalu Ship to Shore Transport Projects

48

3
3.1

Niutao
DESCRIPTION OF ISLAND

Niutao Island, located at 6o6’S and 177o19’E, is a table reef comprises a single island approximately
2.25 km long, 1.8 km wide and is oriented with its long axis running east to west. It is surrounded by
a fringing reef and has a small central brackish-water lagoon. The island has two well-established
reef channels, one to the north of the village8 (the Muli Channel) and the other to the west of the
village (the Kulia Channel). The island is characterized by consistently rough seas, and access from
ship to shore and for fishing boats is often problematic. A third site located on the south coast of the
island at Sagasaga has had some blasting of rocks in the surf zone, but has never been built as a
channel because previous assessments on the island deemed the environmental risks too great (Kaly
1998).
A concrete beach ramp was built landwards of the Muli Channel in 1994/5 and has resulted in very
severe erosion of the beaches around the north eastern corner and western side of the island. The
Review (2004) noted that this was a distance of some 1.4 km of coast, affecting up to 20% of the
island. Much of this sand has been permanently lost to the island ecosystem by being directed out
through the Muli Channel, and it is unlikely that the island will recover the loss in human timeframes.
Removal of this ramp was completed by the Kaupule in January 2006.

Figure 2.1:
Details of the western part of Niutao Island showing the village and the
location of the two existing channels at Kulia and Muli. Scale: width of map ~1400m.
8

The fusi has relocated and is now near the Muli Channel.
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3.2

PHYSICAL ENVIRONMENT

All of the channel sites at Niutao are of the ocean side fringing type with similar habitat conditions.
The EIS (1998) identified that the intertidal rockplatform at each site is characterised by mixed algal
turf which grades towards coralline turf towards the reef edge. In the vicinity of the two channels
altered algal and invertebrate communities are found, but these generally extend only 20m away from
the channel edge. This had remained similar at the time of the inspection by the Pre-Design Team.
There is a well developed spur and groove system and a strong wave generated surge. Kaly and Jones
(1989) describe the reef terrace as approximately 30 – 50 m wide and sloping from 2m depth at the
breakers to around 12m. There is moderate to low coral cover and a low, mixed algal turf. The
dominant corals present include Pocillopora verrucosa, P. edyouxi, Montipora spp., and Faviids.
They found that the slope begins at 10 – 12 m water depth with an abrupt change in slope to more than
45 degrees to the horizontal. This area is also characterised by moderate to low coral cover and a low,
mixed algal turf. The dominant corals present include Pocillopora verrucosa, P. edyouxi, Montipora
spp., and Faviids.
3.3

SOCIAL ENVIRONMENT

Niutao had a Tuvaluan population of 648 (310 males and 338 females) at the time of the 2002 census.
These people live in two communities: Teava and Kulia. Of the 143 separate households most (59%)
were constructed of timber and/or concrete. The remaining houses were traditional. 60% of the houses
had corrugated iron roofs. The timber, concrete and corrugated iron would have had to be imported to
the island.
In 2002, the main source of income was remittances for 40% of the households. Wages were the main
source for 30% of the households. ADB’s survey (2003) suggests very little of these wages is from
stevedoring. Several owned a business, sold handicrafts or copra (while a large volume of coconuts
were observed to be shipped to Funafuti, most were to families. It is likely that the income from copra
has declined significantly as copra sales are no longer functional) and four generated most of their
income from fish sales. 8 households were involved in commercial fishing. Less than 60% of
households are involved in fishing activities. Almost 1/3 of these, fish outside of the reef. For these,
access through a channel is important. The fishermen will return to shore through whichever channel
has the best conditions at the time. Many of the boats are kept on the beach adjacent to the channel.
These fishermen traditionally align natural features to find the channel.
The number of motorized vehicles on Niutao is proportionally less than on many other islands. This
may represent the difficulty in transporting goods onto the island. In 2002 there were 55 motorbikes
and 1 truck. There is also an operational crane truck and tractor (445Cx8 Farmliner 2WD and 2 tonne
Giltrap trailer) owned by the Kaupule. The Kaupule also operate a workshop. There are a small
number of handcarts (13 at the 2002 census). There are a number of people on the island who are
skilled plant operators and mechanics. They gained their skills in Naru and Ocean Island.
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Most houses (88%) use electricity which is supplied by TEC. Firewood is used for most cooking
although most houses have an alternate means of cooking – 83% have kerosene stoves and a 10% have
gas stoves. All the diesel for electricity generation, gas and kerosene requirements are brought to the
island via the ship.
The island has a fusi and a Kaupule. The fusi brought in 162 tonnes of cargo in 2004 and 149 tonnes in
2005.
The loading and unloading is done manually by men and women. On the day the Pre-Design Team
observed the process, there were 10 women and 3 men. Fuel drums are rolled up the beach face and
other items carried to the remains of the top of the ramp which is used as a hardstand. Goods are
placed there and covered by a tarpauline if raining. The labourers then carry the goods to the fusi.
Larger items are transported from the hardstand by the Kaupule’s crane truck. The nurse advised that
there would usually be one or two women come with backache after each unloading. Before removal
of the ramp, the Kaupule advised that the tractor was taken down the ramp to assist with unloading.
They noted that the crane truck was not taken onto the reef to assist with cargo handling as the reef
was too rough.
The nurse indicated that the greatest issue with transport of medical supplies was maintenance of the
cold chain. This was because she was not informed of when vacinnes were shipped (because their
phones were not working) and the vacinnes would often sit at the fusi until she became aware that they
were there. While boxes were often water damaged, medical supplies had not been damaged. Figures
from TCS indicate that in 2004 the value of damaged goods was approximately 0.3% the cost of goods
and in 2005 this had almost doubled to 0.6%.
The nurse advised that she has had to arrange transport for pregnant women9 to Funafuti, and sick and
incapacitated people (on the day the Pre-Design teams were there, 10 people were medically
evacuated, including one stretcher case). In transporting these people off the island, the only problem
she saw was crossing the reef channel. The transfer onto the ship was not a problem as the workboat
would be lifted onto the ship with the patient in the workboat wherever this was necessary. She felt
that this was less stressful to people than being lifted in a specially designed chair or stretcher.
The nurse was not aware of any cases of cigateria over the previous year but noted there had been a
number of cases about 10 years earlier.
There are few recorded cases of STIs. This is likely to be due to people being too embarrassed to come
to discuss the problem. A HIV awareness program was conducted in 2005.
In 2003 a ship comes to Niutao approximately once every 2 weeks (ie 26 times a year). Discussions
with the Manu Falou Captain, the community leader and Marine indicate that while sea conditions
9

It is still standard practice to send all women to Funafuti for the birth of their first child.
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may be difficult, they do not prevented landing. Where necessary, the ship will wait until the
conditions improve enabling a landing.
The Social and Economic Wellbeing Survey (ADB, 2003), found that 16% identified that the reef
passage (this included building a jetty, wharf or causeway across the lagoon). 8% requested a crane
truck for unloading (this has now been provided by Japanese aid).
The Kaupule advised that they have no marine protected areas.
3.4

WORK DONE IN REEF CHANNEL PROJECT AND ENVIRONMENTAL IMPACT

Although the task was begun during the team’s last visit in 1999, only a small part of the ramp was
removed and the damage continued until recently. The local community has completed removal of the
ramp in January 2006.
Discussions with the Kaupule indicated that the Reef Blasting Team undertook the following work:
•

Improved Muli and Kulia channels. The Muli channel was widened to ??? m and the Kulia
channel to 9 m. However, due to the narrow reef flat and limited shelter due to the orientation of
the island, this is not wide enough to be fully effective, requiring a width of around 9 m. The
landward edge of both channels has a ledge running around the bottom which limits the usable
size of the channel. There is a large stone at the entrance of the Kuli channel and a number of
smaller stones in Muli channel.

•

Blasting at Sagasaga channel. The EIS had recommended that unless an area was set aside as a
Marine Protected Area to compensate, blasting activities should not occur at Sagasaga. This was
due to total area of reef on the island affected by channel construction. The works would not have
been sufficient to improve boat access at the site.

The concrete ramp at Muli was to be removed. A small part of the seaward end of the concrete ramp
was blasted and removed. The work was not completed as the contracting team ran out of dynamite.
The Review Team noted that the ramp was still causing severe erosion on the adjacent coastline with a
substantial further loss of beach volume since the EIS was conducted in 1998.
Other work conducted which was not part of the reef channels project included road construction in
the interior of the island. The purpose of the road was to improve access to the pulaka pits and act as a
barrier to limit salt water intrusion of brackish water from the lagoon into the pulaka pits. It was
constructed through the mangroves and does not improve access to the pulaka pits. It appears to be
having a detrimental impact on the adjacent mangroves, with a number of dying trees noted, most
likely due to the impact the road has had on water flows. The works were left incomplete.
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3.5

PROBLEMS WITH SHIP-TO-SHORE TRANSPORT

The following list compiles the main problems identified during the Review Teams visit (July 2003)
and the Pre-Design Team visit (March 2006). In addition to those problems identified by the
communities on the islands, it incorporates additional problems identified by the Marine Department
and workboat operators in discussions with the Pre-Design Team.
•

That small amounts of work had been done on the two passages, the alternative site at Sagasaga
(despite recommendations to the contrary) and on blasting the ramp, but no task had been
completed to a satisfactory stage.

•

Both channels are difficult to locate, not only at night, but sometimes also during the day if seas
were rough.

•

The channels are generally considered too small to be workable, and have too many hazards
(rocks) in them.

•

There is a problem with the manual handling of cargo and no way of using a tractor or other
vehicle on the existing ramp to speed the process. Large items often have to be thrown into the
water at the mouth of the channels and man-handled to the shore.

•

Cargo is often damaged by water in transit from the ship to shore.

•

The time available to unload cargo at neap tides is limited. Speed in cargo handling is essential to
minimise delays and costs to the Marine Department.

The Kaupule expressed concern to the Review Team over the very severe erosion that had been
occurring on the island as a result of the ramp at Muli Channel. They have now removed this ramp.
3.6

PROPOSED DESIGN

3.6.1

Proposed works with environmental impact

The works proposed for Niutao are:
•

Remove ramp materials and reestablish foredune profile.

•

Improve Muli channel by removing rocks and protrusions into the the channel.

•

Navaid (lead lights) for Muli and Kulia channels.

•

Pilot alternative beach access (Mobi mat).

Environmental Working Paper
Tuvalu Ship to Shore Transport Projects

53

•

Improve Kulia channel by removing rocks, deepening and widening and improving turning basin.

3.6.2
3.6.2.1

Description of existing conditions at proposed site
Muli Channel

Until the ramp was removed in January 2006, the Muli Channel on the north-west coast of Niutao
continued to experience serious erosion as a result of the interation between the channel and concrete
ramp. The ramp has been removed to about 8 m behind the top of the beach and much of the sand
removed from beneath it (possibly by children playing). The concrete from the ramp has been piled
slightly inland. The reinforcing rods that have been removed are in a pile which is being covered in
vegetation. There are several pieces of concrete containing reinforcing rod lieing on the beach.
The beach at the Muli Channel is comprised of coarse sand and is approximately 30m wide. It has a
slope of approximately …. There are a number of large rocks at the toe of the beach and scattered
across the reef flat to the north east of the channel – but not to the south-west.
The channel is almost 30m from the toe of the beach. The floor of the channel is coated with sand,
eroded from the beach. There are a number of rocks which remain from its construction lieing in the
channel. The edge of the channel (particularly at the landward end) has irregular edges. This makes
entering the channel hazardous under rougher sea conditions.
The reefflat is covered with a mixed algal turf which grades towards coralline turf towards the reef
edge. There is also a large number of molluscs. The reef flat in this area is covered with holes of up to
30cm diameter.
The EIS (1998) noted that the reef terrace and slope habitats are characterised by moderate to low
coral cover and a low, mixed algal turf. The dominant corals present include Pocillopora verrucosa,
P. edyouxi, Montipora spp., and Faviids.
3.6.2.2

Kulia Channel

A low angle ramp has been constructed across the beach at Kulia Channel 10. This reaches the reef flat
and extends to within 13m of the channel. The ramp has been constructed on piers. The sediment is
accreting on the southern side of the ramp and is lower on the left. At present no erosion of the beach
is observable. The inter-tidal zone of the ramp is covered with an algae making it extremely slippery
(this is sufficient to prevent a 2WD vehicle using this ramp). There is a small step at the base where it
drops to the reefflat.
The top of the beach is approximately 26m wide and comprises pebbles and coarse sand. The beach
face is about 19m wide and comprised of sand.

10

The Pre-Design Team were advised that this was installed in late 2003 with funds from Canada.
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The reefflat is covered with a mixed algal turf which grades towards coralline turf towards the reef
edge. The reef flat in this area is covered with holes of up to 30cm diameter. Pebbles are spread across
the reefflat about half way to the channel.
The EIS (1998) noted that the reef terrace and slope habitats are characterised by moderate to low
coral cover and a low, mixed algal turf. The dominant corals present include Pocillopora verrucosa,
P. edyouxi, Montipora spp., and Faviids.
The channel is estimated to be 80m long and is 9 m wide. It extends through a well developed spur
and groove system. There is a large boulder in the center of the channel towards its mouth and the
landward end has a section of some 5 m length of less depth.
3.6.2.3

Sagasaga Channel

While not part of the works recommended by the Review Team, this site was inspected by the PreDesign team as it has been proposed as an alternative channel site in the past. It is rarely used for
unloading cargo. The last time the Kaupule remembered it being used was in 2003.
The beach crest is eroding in this area. At present, the beach is almost 13m wide. The reefflat has a
thick algae adjacent to the toe of the beach and then a mixed algal turf which grades towards coralline
turf towards the reef edge. The reef flat in this area is covered with holes of up to 30cm diameter.
The channel is almost 64m from the toe of the beach. It appears to be a single groove in the spur and
groove system which has been enlarged. It is estimated to be up to 2m wide (with much of it less than
this) and extends at least 20m seaward from the landward end of the spur and groove system.
Kaly & Jones (1990) recorded that this area had one of the highest percentages of coral cover on
Niutao. By the time that the EIS was conducted in 1998, Kaly noted that the cover at this site had
reduced significantly, probably as a direct result of cyclone activity. The Pre-Design Team did not
have sufficient time to inspect this site further.
Work at this site is not part of the TSSTP.

3.6.3
3.6.3.1

Assessment of options to address problems
Removal of beach ramp materials and reestablish foredune profile.

While the ramp has been removed, further work is required to ‘finish’ this activity. Piles of ramp debri
remain in the vicinity forming an eyesore and potential for injury in the future. It is recommended that
these be removed. As Tuvaluan soils tend to be iron deficient, the reinforcing rods could be buried
around coconut trees and the concrete used for rock (eg in construction of fences for pig pens) or
crushed and placed on eroding beach areas to supplement the coralline pebbles.
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This area is still unstable and susceptible to erosion due to the close proximity of the channel to the toe
of the beach, limited vegetation, and amount of foot traffic across the area to access the channel. The
remains of the top of the ramp (now forming a hard stand and the end of the road) are being
undermined. It was suggested that this was by children playing in the area. This forms a safety hazard
if the top of the ramp were to collapse. Beach access is also limited by the presence of a vertical drop
where the ramp has been removed.
To improve stability and access it is recommended that the area be rehabilitated. This would involve
reshaping the top of the beach to adjust the slope to that naturally occurring lower on the beach,
planting local primary vegetation and limiting access. An ‘enviro-ramp’ could be established for
pedestrian access, particularly for fishermen to use to access the beach when launching their boats.
3.6.3.2

Muli and Kulia Channel

Enlargement of the two existing channels at Niutao is not expected to lead to any significant new
impacts, providing that there is no lengthening of the channels towards the beach. If the channels are
lengthened towards the beach there is a risk that beach sands will be move into these with longshore
transport and not be able to return to the shore leading to severe erosion.
3.6.3.3

Kulia Ramp

While the ramp at Kulia Channel has not yet caused significant beach erosion, it is impacting the
coastal processes. This is evidenced by the difference in beach height on each side of the ramp. Given
the environment in which it has been constructed, it is most likely that it will cause similar severe
erosion as the ramp at Muli. It is therefore strongly recommended that the end of the ramp that is
impinging on beach processes be removed. This would take it back to the flat sandy area at the top of
the beach.
This was not discussed with the Kaupule as the Pre-Design Team were not aware of the presence of
the beach ramp until after the meeting with the Kaupule. This should be discussed with the Kaupule as
a matter of priority.
If this recommendation is not accepted, the Kaupule should monitor the beach in this area.
3.6.3.4

Navigation Aids

These are unlikely to have any significant impact on the environment, particularly if lead lights are
used rather than beacons at the channel mouth. It is recommended that these be installed at both Muli
and Kulia Channels, but not at Sagasaga. The Kauple advised that they were not required there as
cargo was rarely unloaded at night and local fishermen had their own natual leads that they used.
It is also recommended that the lead lights include provision to hang a pressure light for use when the
lights are not working.
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3.6.4

Expected economic, social and environmental impacts at Niutao

Element

Details

Economic / Social impacts
Improve safety.

Environmental impacts

Recommendation

Improve Muli

Remove rocks and protrusions

Minimal if general guidelines

Guidelines must be followed.

channel

into the the channel and improve

are followed.

The channel must not be lengthened.

turning basin.

Sandtrap will enable materials
to be returned to coastline.

Navaids

Land based solar lead lights for

Improved safety during night and rough sea conditions.

Insignificant as on land.

Recommended.

Provide vehicle access to enable more efficient cargo

None as transparent to beach

Recommended.

handling.

processes.

Muli and Kulia channels.
Pilot

Mobi mat

alternative
beach access
Muli ramp

Reduce injury, particularly to women.
Remove ramp materials and

Remove potential safety hazard.

Assist stabilization of beach.

Recommended.

reestablish foredune profile

Improve visual amentity.

Remove waste.

Improve Kulia

Remove rocks and protrusions

Improve safety.

Minimal if general guidelines

Guidelines must be followed.

channel

into the the channel, deepen,

are followed.

The channel must not be lengthened.

widen and improve turning basin
Kulia beach

Remove area impacting coastal

Reduced access to water.

Prevents erosion of beach

Recommended. If this recommendation

ramp

processes

More difficult to unload cargo.

similar to experience at Muli

is not accepted, the site should be

Dry boxes

Use dry boxes to prevent damage

Fewer losses and claims for cargo damaged during

Insignificant.

to susceptible cargo.

handling.

monitored by the Kaupule.
Recommended

More efficient handling by having small items packed in
larger containers.
Loss of income for community members.
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4

Nui

4.1

DESCRIPTION OF ISLAND

Nui is a north-south elongated atoll approximately 7.5 km long and 3 km wide centred on 7o13’S and 177o9’E. It has some 10 major islands, and a number of
smaller islets surrounding to the north, east and west a central ponding lagoon system11, surrounded by an elevated reef crest. The village and government
centre is located on the western part of the largest and southern-most island of Fenua Tapu. Access to the island is through a 400m long fringing channel, the
Nui Channel, which is located to the west of the village, and there is no direct boat access to the lagoon during lower levels of the tide. During periods of
rough weather on the western side of the atoll, access is over the reef crest on the eastern side of the atoll.

11

Kaly (1998) reported it appeared to be approximately 0.8m above the ocean level at low tide on 10/8/98

Figure 4.1:
Map of Nui Atoll (left and details of the western side of Fenua Tapu
Environmental
Paper the village and the location of the Nui Channel. Scale: 1 grid
IslandWorking
(right) showing
Tuvalu Ship
to Shore
Transport Projects
length
= 1 km.
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4.2

PHYSICAL ENVIRONMENT

Kaly (1998) found that the lagoon itself appears to support relatively few corals and fish compared with other lagoons in Tuvalu. She proposed that it was
likely that the lagoon ecosystem is limited by the short access time to tidal waters coming over the raised reef crest during only the top part of the tidal cycle.
The communities developed in the lagoon are significantly different from other lagoon systems in Tuvalu adding to biodiversity at the scale of lagoons. The
lagoon itself is floored by sand and silt, largely of coral and algal origin, commonly reaching a depth of 10m. Scattered over the lagoon floor are isolated
patch reefs (bommies) which are termed "lakai" in the local language. The lakai tend to be overhanging reef rock structures dominated by algae
(Microdictyon, Halimeda, Caulerpa) and only few corals such as Pocillopora damicornis and Porites sp.
The reef crest surrounding the lagoon appears to be continuous and relatively uninterrupted by gaps which allow water to escape during low tides.
Oceanwards of the reef crest, the rocky platform slopes down to low tide level becoming more covered by live algae and some corals near the spur-and-groove
zone. The lowest intertidal areas are generally dotted by rocks and boulders thrown up during storms and welded into place by algae. Another unique feature
of the lower intertidal levels at Nui is the dominance by bright pink coralline crustose algae (paint).
The motus of the Nui atoll are largely located on the raised reef crest. In the west, they appear to be composed mostly of coral and algal sands generated in the
lagoon and western subtidal reef areas (terrace and slope). On the eastern side of the atoll, the motu sands tend to be dominated by foraminifera which live on
the intertidal platform near low tide level.
4.3

SOCIAL ENVIRONMENT

Nui had a Tuvaluan population of 517 (249 males and 268 females) at the time of the 2002 census. These people live in four communities. Of the 118 separate
households most (49%) were constructed of timber and/or concrete. The remaining houses were traditional. 48% of the houses had corrugated iron roofs. The
timber, concrete and corrugated iron would have had to be imported to the island.
In 2002, the main source of income was wages for 43% of the households. ADB’s survey (2003) suggests less than 20% of these wages is from stevedoring.
Several owned a business, sold handicrafts or copra and three generated most of their income from fish sales. ADB’s (2003) report indicates few businesses
are owned by women. 10 households were involved in commercial fishing. 83% of households are involved in fishing activities. Over 60% of these, fish
outside of the reef.
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The number of motorized vehicles on Nui is realatively high. In 2002 there were 47 motorbikes and 7 other motorized vehicles. There is also an operational
crane truck and two tractors (240 MF 2WD, one of which needs a new starter) and two trailers (one is a 2 tonne Giltrap trailer) owned by the Kaupule. The
Kaupule also operate a workshop. There are a small number of handcarts (21 at the 2002 census). There are a number of people on the island who are skilled
plant operators and mechanics. They gained their skills in Naru and Ocean Island.
A lengthy discussion was held with the Kaupule in regard responsibility for maintenance of project initiatives after the completion of the project. There was
not an awareness that the responsibility for these items was transferred from NZAID to an agency in Tuvalu, often the Kaupule.
All houses use electricity which is supplied by TEC. The power is turned off at 10pm and turned on again at 6am in the morning. If the hours were to be
extended, this would need to be paid ($18/hour) for by whoever wanted it extended. Firewood is used for most cooking although most houses have an
alternate means of cooking – 89% have kerosene stoves and a 10% have gas stoves. All the diesel for electricity generation, gas and kerosene requirements are
brought to the island via the ship.
The island has a fusi and a Kaupule. The fusi brought in 162 tonnes of cargo in 2004 and 149 tonnes in 2005.
The loading and unloading is done manually by men and women. The manager of the fusi advised that it is mainly done by women. The fusi usually employs
3 – 5 people to unload cargo, on the day the Pre-Design Team visited, there were 3 people. ADB’s report indicates that wages from labour aree all men.
Payment is shared between those working on the basis of $26/tonne at low tide, $18/tonne for high tide and $34/tonne on public holidays. At night the rates
for unloading cargo low and high tide are $34 and $26/tonne respectively. Unloading of cargo stops at 10pm when the power is turned off as there is no light.
The crane truck can be hired at $12/hour12 and the tractor and trailer at $10/hour. The fusi does hire the crane truck to assist with cargo handling at low tide. It
remains on the ramp and lifts items over the rear of the truck. They also hire a private truck to help move goods ($5/load). The Kaupule noted that the length
of the boom is a constraint in this activity. They also noted that at low tide, the crane truck could be driven onto the reefflat and used.

12

The Kaupule advised the rates were $12/hr and the fusi advised $9/hour.
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Fuel drums are rolled up the beach face and other items carried to the remains of the top of the ramp which is used as a hardstand. Goods are placed there
and covered by a tarpauline if raining. The labourers then carry the goods to the fusi. Larger items are transported from the hardstand by the Kaupule’s
crane truck. The nurse advised that there would usually be one or two men and women come with backache after each unloading. The Kaupule advised that a
number of people have had to be treated for hernia’s as a result of manual cargo handling.
The nurse indicated that boxes were often water damaged, but the contents were not damaged except where they were gauzes and cotton wool. While boxes
for the school are often wet, the contents are rarely damaged. Where they are, the materials are dried out and then used. There were no difficulties with the
transport of children to or from the secondary school on Vaitupu. Figures from TCS indicate that in 2004 the value of damaged goods was approximately
0.3% the cost of goods and in 2005 this had almost doubled to 0.6%. The Fusi Manager advised that most of the damage is by water and crushing. Items get
damaged two or three times a year by water (usually the basic commodities such as flour, rice and sugar) and on almost all trips by crushing (eg canned goods,
bleach and softdrinks). The fuel gets contaminated by water. When the Health Department does inspections they usually condemn a number of goods. These
are not from expiry date but rather damage incurred in getting to the island (eg rust from sdalt water, crushed cans). She felt that the use of containers would
be good given the amount it would save. They would increase their use of the crane truck and employ fewer people. She noted that while it would be difficult
for people to replace this income, the production of handicrafts and kamimi (red toddy) could be alternatives.
The nurse advised that she has had to arrange transport for pregnant women 13 to Funafuti, and sick and incapacitated people (on the day the Pre-Design teams
were there, 14 people were medically evacuated, including one stretcher case). There were no problems in transporting these people off the island other than
the ramp could be slippery sometimes. The transfer onto the ship was not a problem as the workboat would be lifted onto the ship with the patient in the
workboat wherever this was necessary. She felt that this was less stressful to people than being lifted in a specially designed chair or stretcher.
The nurse advised that they generally have cases of cigateri. Over the previous year there had been about four cases.
There are few recorded cases of STIs, in 2005 there were four cases, all were young people and mostly adolescent males. She felt that many people would be
too embarrassed to come to discuss the problem. The clinic provides condoms. A HIV awareness program was conducted in 2004. The nursing staff conduct

13

It is still standard practice to send all women to Funafuti for the birth of their first child.
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HIV and STI awareness training at the school as part of the Health Science program for Form 1 and 2. Diabeties is a major health issue. There are 13
confirmed diabeties cases. This is due to diet and lack of exercise.
In 2003 a ship comes to Nui approximately once every 1.75 weeks (ie 30 times a year). Discussions with the Manu Falou Captain, the community leader and
Marine indicate that while sea conditions may be difficult, they do not prevented landing. Where necessary, the ship will wait until the conditions improve
enabling a landing.
The telephone systemin Nui has not been working for the last four months. This has been reported, but has not been repaired as yet.
The Social and Economic Wellbeing Survey (ADB, 2003), found that 8% identified a jetty/wharf or causeway to islets as a prioirity.
4.4

WORK DONE IN REEF CHANNEL PROJECT AND ENVIRONMENTAL IMPACT

The island Kaupule advised the review Team that:
•

Blasting of the main channel was undertaken to try and remove the sand. This was unsuccessful as the equipment required to assist the sand removal had
not arrived on the island with the construction team.

•

No work was done to shorten the channel to alleviate the ongoing beach erosion that was occurring due to the channel / ramp configuration as identified in
the EIS.

•

The turning basin was also not constructed.

•

Markers were placed to locate coral bommies which are a hazard to navigation in the lagoon. It is unclear whether these were intended to be permanent
markers or only to mark the location for the blasting of the bommies identified in the EIS. The markers appear to have been simply wedged in to the coral
and only lasted a very short time.
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•

The work identified as being required on the alternative channel was not started.

4.5

PROBLEMS WITH SHIP-TO-SHORE TRANSPORT

The following list compiles the main problems identified during the Review Teams visit (July 2003) and the Pre-Design Team visit (March 2006). In addition
to those problems identified by the communities on the islands, it incorporates additional problems identified by the Marine Department and workboat
operators in discussions with the Pre-Design Team.
•

The mouth of the channel is difficult to navigate during rough seas.

•

The channel has a ‘dog-leg’ which can be difficult to identify.

•

It is difficult to locate and navigate the channel at night.

•

Sand is going into the channel, causing it to fill and shallow. It can not be accessed at the mouth at low tide.

•

There is a strong current on an ebb (falling) tide at the mouth of the channel. This makes access by fishing boats difficult.

•

There is a need for an alternative channel for times when the sea is rough on the western side.

•

Medical supplies are often damaged in transit from ship to shore.

•

Cargo is often water damaged. This includes contamination of fuel by water.

•

Cargo handling is done manually and people suffer injuries.

•

There is a problem navigating the lagoon at night when the many reefs (lakai) cannot be seen.
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The Kaupule also noted that they believe that the channel is causing the southern part of the island to erode.
4.6

PROPOSED DESIGN

4.6.1

Proposed works with environmental impact.

•

Nui Channel

•

Ramp

•

Beacons

•

New Eastern Channel

TheReview Team considered development of a boat passage in the lagoon and reduction of coral bommies. This has not been considered as part of TSSTP as
the Kaupule identified to the Pre-Design Team that it was a low prioirity. It is also outside the scope of the Project. The discussion from the Review report
(2004) has been included under assessment of options for the sake of completeness and future reference.

4.6.2
4.6.2.1

Description of existing conditions at proposed sites
Nui Channel

The Nui Channel was built during 1978 and almost 400m long. It was extended to the foot of the beach and as a result appears to have been slowly eroding the
beach on the approach to the village. A rip channel developed as waters from across the reefflat drained through the channel back to the sea. This would have
been exacerbated even at low tide by the reefflat being shallower to the north resulting in the water to the north of the channel draining southward and out
through the channel. Kaly & Jones (1990a) and noted erosion of sediments from the beach out through the channel when it was fully-functional resulting in a
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contracted beach and exposed footings on at least one building. At present (March 2006), the beach is approximately 20m wide and the toe of the ramp some
27m from the back of the beach.
A concrete ramp was built in 1994/5. Discussions with people who originally built the ramp indicate that it came to withn 2m of the channel. This exacerbated
the tendency to conduct sand out to sea through the channel and appears to have compounded the erosion problems on the island.
Sedimentation has led to the channel becoming in-filled. It is not possible to determine visually the landward end of the channel. As a result, it is no longer
functioning as a rip channel or causing erosion of the beach. It is also not useable during the lower levels of the tide.
Water depths in the lead up to the channel were measured by the Pre-Design Team as 0.6 – 1.1 m at low water. They were 1.1 – 1.5m at the mouth of the
channel and then reduced to approximately 1.2m inside the rock ‘berms’. The channel was around 1.1m but close to shore it was completely infilled.
The channel itself tapers towards the shore. It appears to be wide enough for boat access along most of its length, but requires a turning area near the beach.
4.6.2.2

New Eastern Channel

The Review Team considered a site which was used by the crew of Nivaga II during the westerly season for loading. It is a low channel depression between
two rocky spur ridges that run much of the width of the intertidal platform. The site is aligned with a natural inter-islet passage between the islets of Fenua
Tapu and Pogalei. There already exists vehicle access via Fenua Tapu to carry cargo to the village from this site.
The northern end of Fenua Tapu is a prograding (increasing) beach on its eastern and northern edges, being fed by sands carried northwards along the shore of
the island itself. The sediments are generated in the low intertidal area and comprise skeletons of foraminifera living in thick mats close to the spur-andgroove zone. Almost 100% of the sand grains found along the eastern side of the islets are pink forma grains. As the waves hit the intertidal platform they
dislodge dead and living forams, pushing them up the platform towards the beach.
The platform itself is composed of continuous rock, most at low elevation, which holds water at a depth of 10-20cm during low tide. The rocky platform is
divided by transverse ridges or spurs which are emergent at low tide and run from the low intertidal almost to the beach.
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The Pre-Design Team were also shown another site. The site is near Teuo’s pig pen. It has been used the lat few times the ship has needed to use an alternative
channel. It was last used in March 2005 and prior to that in March 2004. We were advised that this site was less windy and currents were weaker.
This site has a sandy beach of approximately 14.5m width. At the base of the step there was a rock toe of less than 2 m width. Sand continued across the
reefflat for only 2.2 m. The reef flat was wide (xxxm) and we were advised it was dry at low water.
There appears to be a deeper area inside the reefcrest. If this site were preferred, it would need to be confirmed that this was not a ponding lagoon. This may
cause both strong currents (making the channel difficult to use) and adverse environmental impact (less likely as it appears to only be a small area). There was
not sufficient time to investigate the site further.
Figure 4-1 Alternate site
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4.6.3
4.6.3.1

Assessment of options to address problems
Nui Channel

The Review Team were requested to widen the mouth of the Nui Channel in an attempt to reduce the waves and currents that impede access to the channel.
The Review Team advsed the Kaupule that the channel would have to be widened by a very large amount to be effective in significantly dampening waves,
and that this was a constraint on the use of the channel that the project was unlikely to be able to improve. There would also likely be significant
environmental impacts of much enlargement of the channel, associated with exposing the coast to cyclones and further erosion. While the Pre-Design Team
supports this position, there is still the opportunity to enhance the access to the enterance to the channel and improve the alignment. Provided that the works
proposed are conducted in accordance with the Guidelines, impact should be minimal.
The dredging of the channel to deepen the channel will re-establish the strong rip currents that were in the channel previously. These will exacerbate the beach
erosion. To prevent this, the channel must be shortened. The channel must not be brought within 30m of the beach or ramp.
Increased turbidity stresses many organisims living in this environment, in particular corals. When dredging the channel, creation of plumes of high turbidity
is likely. To minimise these, the outflow of the dredge must not be onto the reefflat. It must be returned to land and placed onshore. It is recognised that this
may create some difficulties if the pump can not transfer the materials directly to the shore. Similarly rubble resulting creating a turning basin must be moved
to land. This may be either used to renourish areas that are eroding, or used for construction purposes. It must not be used for reclaimation.
Movements over the backreef for construction purposes should be restricted to “roads” as much as possible to limit the amount of area damaged.
4.6.3.2

Ramp

The combination of the ramp and channel have been the cause of significant erosion at Nui in the past. It would therefore be preferable to remove the ramp.
However it appears that the ramp is no longer impacting sediment movement. The Kaupule Secretary expressed concern as to whether the mobi-mat or enviroEnvironmental Working Paper
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ramp would be suitable in this wave environment and a strong preference for a jetty. It is therefore suggested that the ramp not be replaced until either
alternate forms of beach access have been successfully piloted and the Kaupule accept the alternative or current erosion due to the ramp is identified. Ongoing
monitoring of the situation should be continued.
4.6.3.3

Navigation Aids

These are unlikely to have any significant impact on the environment, particularly if lead lights are used rather than beacons at the channel mouth.
The proposal of onshore lead lights was strongly supported by the Kaupule as they felt that the lower maintenance requirement and costs was beneficial.
4.6.3.4

New Eastern Channel

Both sites were discussed with the Kaupule. They indicated that they preferred the original site as this would also assist access to the lagoon at high tide.
However they felt the decision should be whichever site Marine recommended as a better site. Further discussion with Marine should occur to determine
which site is preferred. If they have a preference for the southern site, an environmental impact assessment must be conducted prior to confirmation of this
site.

Figure 4-2 Mean annual wind rose (6am) for Nui. Source: Thompson CS 1987.

The orientation of the two sites is different, with the northern site having a more northerly aspect and the southern site a more easterly aspect. During the year,
Nui experiences more north westerlies winds than south westerlies (Figure 4.2).This would impact the functionality of both sites. This is reflected in the
Kaupule’s advice that during NW winds, the southern site would be better and during south west, the northern site would be better. This should be considered
in the assessment.
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If the northern site (the one proposed in the Review) is preferred, it is not expected that the impact will be significant. The most significant impact would be,
as noted in Kaly (1998), the disruption to the the foram beds near the low tide mark of the rockplatform. Their contribution to the sand supply would be lost.
4.6.3.5

Coral bommies or lakai and the lagoon boat-way

The EIS (Kaly, 1998) reported that the initial intention was that sufficient lakai would be removed by blasting to provide a safe passage for boats from Fenua
Tapu to Terikiai. On discussions with the President and the other island representatives present, it became clear to the EIS team that the boat-way had to be
navigable by night. This would have meant that large numbers of lakai would have to be removed to ensure that boats could not hit them at night. Although
some blasting might be necessary, it was clear that the project had been misidentified and that the purposes would have been better served by a boat-way
marker project. With this in mind, Kaly and the members of the council mapped out a boat-way from north to south that would require markers of two types
and blasting at only five locations to allow for easy passage. A GPS was used to crudely define the path. The path is documented in Kaly (1998). It is
recommended that if the boat-way is constructed under other projects, it be marked with buoys before blasting works begin to ensure that the lakai removed
are necessary and sufficient for the task. The EIS reported that the impacts of the reduction of five bommies in the lagoon were expected to be minimal as
none of those identified had significant cover by corals or other rare, slow to recover or long-lived organisms. In most cases, the EIS felt that the evidence of
the work will be difficult to detect after a few months.

4.6.4
Element
Nui Channel

Expected economic, social and environmental impacts at Nui
Details

Economic / Social impacts

Environmental impacts

Recommendation

Dredge, improve enterance, and

Safer access of fishing boats and workboats.

Erosion will occur if the channel

Recommended

construct a turning basin.

Increase the range of weather and tidal conditions during

is not shortened.

shortened.

Prevents erosion of the beach

Recommended.

provided

channel

is

which it can be used.

Nui Channel

Shorten the landward end of the
channel by infill.

Dredging

of

Nui

channel must not occur unless the
channel is shortened or severe erosion
will follow.
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Element
Ramp

Details
Shorten.

Economic / Social impacts
Decreased access to water until alternative is implemented.

Environmental impacts

Recommendation

Ramp no longer appears to be

Not recommended at this stage. Monitor

impacting coastal processes.

and review after alternate beach access
successfully piloted.

Navaids

Install land based lead lights for

Safer navigation into channel

Insignificant.

Recommended.

channel.
Alternative

Identify site and construct

Improve safety when access to the Nui Channel is not

Minimal if EIA completed and

If the new site is preferred, an EIA must

channel on

channel.

possible during rough weather from the west.

considered and general

be completed before the site selection

guidelines are followed.

occurs.

eastern side

Guidelines must be followed.

Dry boxes

Use dry boxes to prevent damage

Fewer losses and claims for cargo damaged during

to susceptible cargo.

handling.

Insignificant.

Recommended

More efficient handling by having small items packed in
larger containers.
Loss of income for community members.
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5
5.1

Vaitupu
DESCRIPTION OF ISLAND

Vaitupu Island is located at 7º28’S and 178º40’E is located at some 100 km NNW of Funafuti. The island displays composite characteristics of atoll and table
top reef forms. A small ponding lagoon occurs in the islands center, connected to the ocean by a shallow passage on the eastern side at high tide. The village is
located on the western side, situated between the lagoon and the ocean towards the southern end of the island. The main secondary school for children in
Tuvalu at Motufoua is located on the south-eastern corner of the island.

Figure 5.1:
Map of Vaitupu (left) and details of the southern part of the island (right) showing location of the village, main harbour and
the alternative, Motufoua Channel.
5.2

PHYSICAL ENVIRONMENT

The harbour at Viatupo was funded by Japan and completed in 1997. It consists of two vertical concrete arms extending perpendicular to the shore across
approximately two thirds of the reef flat before forming a mouth which is connected to the ocean by channel through the outer edge of the reef flat. A sloping
concrete revetment and slipway is constructed along the entire landward flank of the harbour, which allows small fishing boats to be pulled out of the water.
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The reef flat has only been partially dredged within the harbour and it is not sufficient in size to allow the Nivaga II or Manu Folau to berth and the Manaui
tends to use it only under calm conditions.
The Review Team found that wave action on the reef edge to the north and south of the harbours sets higher water levels over the reef flat, than occurs at the
mouth of the harbour. This results in a strong current, which is deflected seaward by the harbour arms, for much of the tidal cycle resulting in strong seaward
flows, standing waves and a confused sea at the mouth of the harbour making entry to the harbour dangerous for small craft under many conditions. The
effects of the harbour also appear to be contributing to ongoing coastal erosion on the adjacent beaches to either side of the harbour.
5.3

SOCIAL ENVIRONMENT

Vaitupu had a Tuvaluan population of 1570 (787 males and 783 females) at the time of the 2002 census. The presence of the government secondary school
(with 456 students) inflates the population of Vaitupu. Approximately 400 of these students travel to Vaitupu by ship to attend the secondary school. These
people live in seven communities. Of the 247 separate households most (94%) were constructed of timber and/or concrete and had corrugated iron roofs. Only
5% of houses were traditional. The timber, concrete and corrugated iron would have had to be imported to the island.
In 2002, the main source of income was wages for 64% of the households. ADB’s survey (2003) suggests less than 16% of these wages is from stevedoring.
(All the labouring is men) Over 8% owned a business and three generated most of their income from fish sales. ADB’s (2003) report indicates 58% of
businesses are owned by women. 10 households were involved in commercial fishing. 77% of households are involved in fishing activities. Almost half of
these, fish outside of the reef. For these, access through a channel is important. The fishermen keep their boats on the beach above te revetment. The use
sledges to drag them from the water across the revetment.
The number of motorized vehicles on Vaitupu is realatively high. In 2002 there were 164 motorbikes and 3 other motorized vehicles. At the time of the PreDesign Teams visit, there was also two tractors 14 (MF 2WD) and 2 tonne Giltrap trailer owned by the Kaupule and a tractor and trailer owned by PWD.
There is no crane truck on Viatupe. The Kaupule and PWD both operate workshops.The Kaupules is located in the town and the PWDs is located at
Motufoua. The PWD’s workshop is focused on maintenance of buildings. Most of their skills and equipment are for carpentry, plumbing and electrical. They
do not do road maintenance; this is the responsibility of the Kaupule. There are a large number of handcarts (52 at the 2002 census).
14

Only one of which is currently operational.
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91% of houses use electricity which is supplied by TEC. Kerosene is identified as the most common source of cooking. 91% have kerosene stoves and 12%
also have gas stoves. All the diesel for electricity generation, gas and kerosene requirements are brought to the island via the ship.
The process used for engaging people for activities is to recruit through the Kaupule. The Kaupule select the people for all positions, skilled and labour. The
people are all competent. If they were not, it was felt that there would be no problems in advising the Kaupule of this and asking for the person to be replaced.
It was suggested that this approach so be adopted by future projects, and was typical of most islands in Tuvalu. For any islands where this was not the current
practice, this approach should be considered as it was culturally appropriate. There are a number of people on the island who are skilled plant operators and
mechanics. They gained their skills in Naru and Ocean Island.
The island has a fusi and a Kaupule. The fusi brought in 162 tonnes of cargo in 2004 and 149 tonnes in 2005.
The loading and unloading is done during the night as well as day. It is done manually by men and women. As the island has no crane truck, there is no
mechanical assistance to remove heavy items from the workboats 15. The crane on the harbour was too small and does not work. People commented that it had
not really ever worked as the handle had been lost. By the time a replacement was obtained, the crane had rusted.
On the night the Pre-Design Team observed the process, there were 15 women and 15 men doing the unloading for the fusi. They are selected from members
of the fusi on a rotation basis. There was a significant delay until enough people arrived to unload the boat. The men removed the items from the workboat and
floated/carried them to shore. The women rolled/carried them to the fusi.
There was a seperate team of men unloading the supplies for Motufoua Secondary School. The school ships in about $270,000 worth of goods per annum.
While they have sufficient funds they hire a team of men to unload the cargo. They do not have difficulty in finding people to unload the cargo when there are
funds to pay them. When there are insufficient funds, the students unload the cargo.

15

The Kaupule have submitted a proposal for Japanese funding of a mobile crane. Discussions with the representatives from the Japanese Small Grants Program indicated that
the budget was $AUD100,000. It was anticipated that this would bee purchased in 2006.
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Unloading of material for projects managed by the Kaupule is done on a voluntary basis. As it is for a community project, people are expected to contribute
through their labour. This is also rostered. Unloading occurred across the revetment, but not at the ramp and boards. ADB’s report indicates that wages from
labour are all men. Fuel drums pushed from the workboat overboard into the water, floated/rolled ashore and then rolled up the revetment, along the road to
the fusi. Other items were carried to the fusi or waiting vehicle on the road. Discussions with 12 of the people carrying goods for the fusi indicated a
preference to replace the lifting with a crane, but the transportation to be left manual. This was largely a balance between the difficulty of the work and the
desire to generate an income. Payment by the fusi is shared evenly across all those working on the basis of the total tonnage unloaded for the fusi.
The manager of the fusi indicated that if goods came in larger containers they would hire hire a crane/crane truck (if available) to unload the containers from
the workboat. They would prefer that the goods came to the land dry and with less damage through the use of containers than the present situation. They
would then not engage as many people to do the manual work.
The nurse indicated that the greatest issue with transport of medical supplies was maintenance of the cold chain. This was because he was not informed of
when vacinnes were shipped (because their phones were not working) and the vacinnes would often sit at the fusi until he became aware that they were there.
The only damage had been breakage of vaccines. However this was rare. The main damage to goods to the fusi was water damage. Although the contents of
many goods (eg tins) were undamaged by water, customers did not want to buy them if the label had been wet. Figures from TCS indicate that in 2004 the
value of damaged goods was approximately 0.3% the cost of goods and in 2005 this had almost doubled to 0.6%. Motufoua Secondary School would have 10
– 15 bags of rice damaged. These are identified and used first.
The nurse advised that he has had to arrange transport for pregnant women 16 to Funafuti, and sick and incapacitated people. In transporting these people off
the island, the only problem he had was in communications with the Department of Health in Funafuti. The communication chain was long and this created
delays in arranging evacuations. The transfer onto the ship was not a problem as the workboat would be lifted onto the ship with the patient in the workboat
wherever this was necessary.
The nurse advised that there had been about two cases of cigateria over the previous year. He felt this was the normal level of cases for this island.

16

It is still standard practice to send all women to Funafuti for the birth of their first child.
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There are few recorded cases of STIs. The nurse felt that the level of STIs would be high. She noted that younger people are prepared to come and discuss
STIs but that older people or familiy members may not be. There has been no awareness training for STI or HIV for some time.
Diabeties is a major health issue, however few people come to get treated. The main cause is diet and lack of exercise.
Sexually transmitted infections (STI) (an indicator of the potential for HIV) are likely to be high, though the number of reported cases are low. People tend to
be reluctant to come for consultations in regard STIs. She noted that the clinic provides condoms free of charge, but these were not widely taken. However
since they gained a male nurse, the usage of condoms had increased. She felt that men were more comfortable in requesting condoms from a male than a
female nurse. Women rarely requested condoms.
In 2003 a ship comes to Vaitupu approximately once every 1.3 weeks (ie 38 times a year). The high frequency of visits is due to the secondary school being
located on Vaitupu. The harbour is used to offload cargo and passengers. It is difficult to use during westerlies. At these times, the alternate channel may be
used. The last time the alternate channel was used was at the start of the 2005 school year. Discussions with the Manu Falou Captain, the community leader
and Marine indicate that while sea conditions may be difficult, they do not prevented landing. Where necessary, the ship will wait until the conditions improve
enabling a landing.
Discussions indicated a lack of clarity over responsibility for maintenance of some equipment. The Kaupule were unsure of who was responsible for
maintenance of the beacons on the harbour. As a result of apparent confusion or lack of cooperation between the Fisheries Department and the Kaupule, the
beacons had not been maintained. On other islands the responsibility was the TEC.
The Social and Economic Wellbeing Survey (ADB, 2003), found that 8% identified a jetty/wharf or causeway to islets as a prioirity.
5.4

WORK DONE IN REEF CHANNEL PROJECT AND ENVIRONMENTAL IMPACT

In discussions with the Pre-Design Team, the Kaupule indicated that the NZAID Reef Channel Team undertook some blasting of the Motufuoa Channel. The
team had started inshore and worked offshore. They did not complete blasting through the reef at the seaward end. The Kaupule were not aware of why the
work was not completed. The only materials which were removed from the channel were those which students from the school were able to move by hand.
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5.5

PROBLEMS WITH SHIP-TO-SHORE TRANSPORT

The following list compiles the main problems identified during the Review Teams visit (July 2003) and the Pre-Design Team visit (March 2006). In addition
to those problems identified by the communities on the islands, it incorporates additional problems identified by the Marine Department and the boat drivers
on the Manu Falou and Nivaga II in discussions with the Pre-Design Team.
•

Navigation into the harbour is difficult, particularly in bad weather from the west. A strong seaward current and standing waves cause difficulties for
the tender boats and fishing boats accessing the harbour. The navigational beacons installed on the harbour arms had also stopped working. The
beacons had still not been repoaired at the time of the Pre-Design Teams visit.

•

The slipway along the landward flank of the harbour, used by fishermen to haul their boats up out of the water, is very slippery and dangerous.

•

Cargo being brought to the island is becoming too heavy to be manhandled safely.

•

The unnecessary damage to cargo (mostly flour, rice, cement) caused by wetting through wave splash, rain and water present in the bottom of the
tender boats during transit from ship to shore.

•

There is a need for the improvement of the alternative channel at Motufuoa as an alternative to the main harbour during bad weather and to improve
the efficiency and costs associated with of offloading cargo and students to the school when conditions are appropriate.

•

The risks to children falling from the arms of the harbour (a number of minor accidents have occurred).

•

Concern over erosion of the beach to the north of the harbour.
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5.6

PROPOSED DESIGN

5.6.1

Proposed work with environmental impact

The following items were included as potential items by the Review Team and/or recommended by the Pre-Design Team.
1. Provision of a fixed crane and forklift.
2. Replace beacons at entrance of harbour.
3. Winch for hauling fishing boats up the slipway.
4. Completion of the construction of the alternative channel at Motufuoa.
5. Passenger shelter on land and if possible on at least one tender boat.
6. Provision of dry boxes for protecting cargo.
This is broader that final list of items proposed by the Pre-Design Team. Discussion of the environmental issues associated follows.
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5.6.2
5.6.2.1

Description of habitats and conditions
Alternate Channel sites

The Review Team inspected several possible alternate sites. This included a site at Fatia, Motufoau and Elisefou. Of these, only the Motufoau was
recommended as a potential alternate channel. The Pre-Design Team supported the rationale for eliminating the other two sites. We therefore only inspected
the Motufoua channel site. Details of the Fatia17 and Elisefou18 extracted from the Review (2004) have been included in the footnotes for reference only.
The Motufoua site is located on the south-eastern side of the island approximately 1.7km from the centre of the main village. In 2004, the Review Team
found that the beach was 18.8m wide and the rock platform 145m wide at the site of the proposed channel. When the Pre-Design Team visited the site the
beacdh was approximately 20 m wide. Measurement of beach width for comparison purposes would be difficult as it is not possible to clearly identify where
the top of the beach lies.
There was evidence of long-term erosion. Discussions indicated that the beach had been sandy, wider and steeper 15 years ago. There was a perception that
the construction of the main harbour may have caused this erosion (this is extremely unlikely). Previous sand mining, human foot traffic, and the clearing of
much of the ground vegetation and coconut and pandanus trees from the top of the beach are more likely to have contributed to the erosion.
The present beach was sandy with pebble cusps. Discussions indicated that the pebble cusps are generally present during neap tides. The tide level prevented
further inspection.
17

The Fatia site is located on the western side of Vaitupu approximately 2.3km to the north west of the new main harbour and on the same side of the island. The width of the
beach at this site is 22.5m, and the width of the rock platform is 152m (from beach to spur-and-groove/breakers). The subtidal habitat at this site was characterised by turbid
waters (visibility 15-20m), low cover by corals (<5%), and rock surfaces which were covered by sand. The subtidal communities were dominated by the corals Pocillopora
verrucosa, Montipora spp, Pocillopora damicornis, corymbose Acropora spp, Heliopora, Porites, and Faviids and algae such as Halimeda, Turbinaria and blue-greens. The
fish communities in the area appeared low in abundance. In the intertidal zone, the rock platform surface was covered in a thin layer of sand and some boulders and was
dominated by algae (Turbinaria, Halimeda, Blue-greens, Dictyosphaeria).
18
This site is located on the north-eastern side of the island and is characterised by a high reef crest which traps water in a very wide reef platform area (forming a fringing
lagoon which connects with the island’s main central lagoon). The beach at this site is very small (5.5m wide) but the lagoonal platform is very wide (varies between 500700m). The seas, even during the day of inspection (westerlies blowing) were rough and could not have provided a safe alternative approach compared with the main
harbour. The lagoonal platform was composed of sharp reef rock which was covered with a thin layer (10cm) of sand. The dominant fauna were cerithiid snails, cowries and
holothurians (H. atra) and the main algae were mats of blue-greens.
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The Review Team identified the subtidal habitats as dominated by the corals Porites spp., Montipora spp., Pocillopora verrucosa and P. edyouxi, and
zooanthids (up to 10% cover by all corals). Most of the coral cover is concentrated in the spur-and-groove and inshore parts of the terrace habitat. The outer
terrace is dominated by Halimeda algae and rubble. The Review Team found that water clarity on the spur-and-groove zone (at breakers) is low (10-15m) and
increases to 40m on the outer terrace. The intertidal rock platform has some sand cover and is dominated by algae (Halimeda discoidea, Caulerpa racemosa,
Symploca, Peyssonelia, blue-green algae).
5.6.2.2

Harbour

The Kaupule advised that the original design depth of the harbour was 7m at low water. This enabled the fisheries vessel to enter. Since construction, siltation
has caused the depth to decrease. It is now too shallow to enable entry ofg the fisheries vessel. The Kaupule observed that there was a stong current at low tide
from the north west across the mouth of the channel. They suggested that thisd was transporting material into the harbour.
The harbour is orientated to the south west. Under mild conditions, wave refraction within the harbour reduces wave energy and the waves don’t break. Under
high energy conditions, the waves penetrate the harbour and brak on the ramp. Waves will also break ocver the two harbour arems in these conditions.
The area adjacent to the boat harbour is eroding. At the time of the Pre-Design Teams visit, further erosion to the north had occurred exposing coralline rocks.
The beach was developing a natural armour. This erosion will be due to the disruption of the longshore transport by the boat harbour. Reflection of waves
from the arms of the boat harbour will further exacerbate this on either side of the boat harbour.
The Kaupule also noted that at low tide, there was a very strong current from the north across the mouth of the channel. They believe that this is transporting
material into the channel which is contributing to its infilling. When it had been constructed, they advised that it had a water depth of 7m at low water to allow
entry of the fisheries vessel. This was now not possible due to siltation.
The Review Team recorded community concern that over the loss of beach adjacent to the harbour since its construction (funded by Japan). In discussions the
Pre-Design Team identified that the beach to the north had eroded further since the Review Teams visit. This now exposes rocks across the beach face. It is
becoming self-armouring.
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In the long-term, the harbour arms have blocked seasonal movements of sand (associated with westerlies through November to March, and easterlies in the
remainder of the year).
The beaches adjacent to the harbour are both eroding. This is likely to produce long term erosion until the beach reaches a stable orientation.
The harbour arms were also observed to reflect waves which strike them. This will increase the wave energy reaching the shoreline and modify sediment
transport movements. This is likely to further increase erosion.
The Review Team observed very strong currents flowing seaward almost along both sides of the outer walls due to the blocking effect on water movements
over the reef flat. While these were not present when the Pre-Design Team was inspecting the site, we support the Review Team’s conclusion these currents
would also remove sand from the beach and moving it out through the approach channel to the harbour and off the edge of the outer reef.
Each of these elements will contribute to the erosion being experienced adjacent to the harbourt walls. In discussions with the Kaupule, and PWD and
Environment team members it was strongly trecommended that seawalls not be used to address this erosion in future. This would merely transfer the erosion
to the end of the seawall and further increase erosion immediately in front of the seawall due to wave reflection. The area behind the erosion does not contain
buildings and effectively forms a buffer to the erosion. The adjacent areas have buildings much closer to the coast.

5.6.3

Assessment of options to address problems

Discussion of why no offshore breakwater/extended arm., add dredging of harbour
5.6.3.1

Dredge turning basin.

Increased turbidity stresses many organisims living in this environment, in particular corals. When dredging the turning basin, creation of plumes of high
turbidity are likely. To minimise these, the outflow of the dredge must not be onto the reefflat. It must be returned to land and placed onshore. Provided this is
done, there are not expected to be any significant impacts as a result of the proposed dredging of the turning basin.
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5.6.3.2

Cargo Handling Equipment

Discussions with representatives of the Japanese Small Grants Program indicated that Japan is going to provide a mobile crane to Vaitupu to assist with
loading and unloading. It is anticipated that this will be provided in 2006 or early 2007. Therefore, to avoid duplication, it is recommended that this element be
removed from TSSTP.
5.6.3.3

Beacons

The solar beacons and reflectors do not have any adverse environmental impact. However, the issue of sustainability is critical.
The environment in which the solar beacons are located (on the harbour walls) is not as harsh as that proposed at many other sites (on the reef). However they
have still not been maintained and are not operational. This raises serious questions about the sustainability of the solar beacons at this location.
Discussions with the Kaupule considered options which required less maintenance and were of lower cost. However the Kaupule expressed a clear preference
that the solar beacons at the mouth of the channel be replaced with solar beacons rather than reflectors. The rationale was that it would enable fishermen to
locate the start of the channel more easily in bad weather at night.
In part, the maintenance problem appears to be due to a lack of clarity about who is responsible for mainataining and fnding maintenance of the beacons. It is
therefore recommended that this be clarified and agreed in writing prior to repair of the beacons. If agreement can not be achieved, reflectors should be put in
place until agreement is obtained. Solar beacons can then be installed. Given that the existing solar beacon on land has not been able to be maintained in
working order, it is unlikely that two lagoon based solar beacons could be maintained.
5.6.3.4

Winch for hauling fishing boats up the slipway

There are no environmental concerns with provision of a winch. However, there are concerns in regard its ability to ease movement of fishing boats,
sustainability and relevance to the project goal.
At present the fishing boat is brought to the base of the concrete revetment below the point at which the boat is to be stored. It is placed on a skid which is then
used to ease movement of the fishing boat up the ramp. If a winch were used this would be fixed at a single point on the slipway. All boats would need to be
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moved off the slipway to allow access by other boats. This would involve hauling the boat horizontally across the sloping surface. The distance will usually be
greater than the distance the boats are moved across at present. It is therefore unlikely that a winch will make the process easier.
The winch would require regular maintence. The sustainability issues identified earlier in regard maintenance would also apply.
The winch would not assist the transfer of cargo or passengers from the ship to the shore. It is therefore also outside the goal of TSSTP.
The provision of a winch for hauling fishing boats up the slipway is therefore not recommended.
5.6.3.5

Alternative Channel

Some 400 secondary school students travel to and from Vaitupu to attend school each year. The start and end of the school year is during the westerly season,
the period when the existing channel is often most difficult to use. As a result, the requirement for an alternative channel is of a more pressing need on Vaitupu
than some other islands.
The previous EIA (Kaly, 1998) considered several sites. The Pre-Design Team supports its recommendation that sites on the western side (Fatia) of the island
are not appropriate. They would not provide improved conditions during westerlies than would the existing harbour site. Even if the environmental impacts
were few, it would not be able to justify a site which would not provide significantly improved conditions during rough westerly conditions.
While the Elisefou site was not inspected, the rationale for eliminating it (it would breach a ponding lagoon causing adverse environmental impacts and
potentially strong offshore currents during falling tides, and lconditions are unlikely to be better than at the current site) is supported.
The beginnings of a channel at Motufoua are already present. The EIA for the Motufoua channel was previously conducted (Kaly, 1998) and is not expected
to cause any significant environmental problems assuming the general guidelines for channel construction are followed.
The EIA (Kaly, 1998) found that the general condition of the habitat at the Motufoua site is good but impacts on the marine communities through channel
construction are likely to be small and localised.
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Given this finding and that the site will provide a good alternative to the harbour during westerlies, this site is recommended.
5.6.3.6

Shelter for passengers waiting to board the tender boats and on the tender boats.

Vaitupu has little if any shade near the harbour. This would make conditions difficult for those waiting for the boat during the day. Provision of shelter for
passengers on land would provide increased comfort.
The layout of the harbour and adjacent buildings would make provision of shelter in the immediate vicinity difficult. Locations for such shelter were not
discussed with the Kaupule due to time constraints. These discussions should occur and should consider:
•

What sites would not disrupt movement of cargo or present a safety hazard to those using the shelter due to movement of cargo.

•

Whether the land would need to be leased. If this were the case, who would be responsible for lease payments and can these payments be met.

•

Responsibility for maintenance.

Satisfactory resolution of these issues is essential before these works are approved.
Provision of shelter for passengers from rain on the workboats should be considered in the workboat design. Initial discussions with workboat operators
suggested that it may be impractical at this stage due to increased obstruction of vision and the multi-purpose use of the workboats (cargo and passengers).

5.6.4
Element
Turning basin

Expected economic, social and environmental impacts at Vaitupu
Details
Dredge sedimentation

Economic / Social impacts
Easier boat handling in the turning basin.

Environmental impacts

Recommendation

Insignificant.

Recommended.

Minimal if general guidelines

Guidelines must be followed.

Prolong the life of the turning basin.
Alternative

Construct a minimum channel 8m

Improve safety when access to Vaitupu Harbour is not
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Element

Details

Economic / Social impacts

wide x up to 80m long to facilitate

eastern side

shore access and fill ‘potholes’ to

of atoll

facilitate tractor access.

Navaids

Solar powered navigational

Safer navigation of fishing and tender boats in to harbour at

beacons to replace existing non-

night.

agreement being reached for who is

functioning beacons.

Sustainability issues as existing solar beacons haven’t

responsible for funding maintenance of

been maintained.

beacons. Reflectors to be included .

Fixed winch at top of slipway.

are followed.

Recommendation

channel on

Winch

possible during rough weather from the west.

Environmental impacts

The channel must not extend to the
reefflat crest.

Unlikely to assist hauling of fishing boats up the harbour as

Insignificant.

Insignificant.

Recommended

subject

to

written

Not recommended as outside project
goal and unlikely to achieve objective.

fixed and boats will still need to be moved longer distances
across the slipway.
Sustainability issues related to responsibility for maintence.
Fixed crane

Dry boxes

Install crane at wharf to facilitate

Improved efficiency and ease of cargo offloading .

Insignificant.

use of dry boxes and to handle

Sustainability issues for maintenance.

funding a mobile crane. Therefore this is

large items.

Japan is providing a mobile crane.

not recommended as part of this project.

Use dry boxes to prevent damage

Fewer losses and claims for cargo damaged during

to susceptible cargo.

handling.

Insignificant.

Recommended,

however

Japan

Recommended

More efficient handling by having small items packed in
larger containers.
Loss of income for community members.
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is

6
6.1

Nukufetau
DESCRIPTION OF ISLAND

Nukufetau is a rectangular atoll with enclosed lagoon some 14 km long (north to south) by 8.35 km wide (east to west), centred on 178o23’E and 8o00’S. The
lagoon is surrounded by an outer reef platform with a natural reef channel dissecting this platform along the western flank. The village of Nukufetau is located
on the island of Savave, one of four main islands on the south-west corner of the atoll.

6.2

PHYSICAL ENVIRONMENT

The natural channel on the western side of the atoll allows a deep water passage for boat access to the lagoon and is used by all the inter island ships in
Tuvalu. This permits a sheltered environment for anchoring the inter island ships and for transferring cargo and passengers to the shore. Access to Savave is
via a 537 m (approx) channel cut, initially in 1981, from the north-west corner of Savae across the intertidal back reef area to the lagoon. The ramp that was
built on the beach in ???? has been destroyed and only remnants remain.
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Savave is experiencing severe erosion problems most notably along the north-western coastline19. The coastline facing the north-east is also experiencing
erosion. The Kaupule felt that this may be due to the presence of the channel. This is discussed further in section 6.6.2.
6.3

SOCIAL ENVIRONMENT

Nukufetau had a Tuvaluan population of 578 (282 males and 296females) at the time of the 2002 census. These people live in two communities: Maneapa
aand Aulotu both of which are on Savave Island. Of the 118 separate households 13 were traditional, the remaining houses were constructed of concrete,
timber and corrugated iron which would have had to be imported to the island. Over 80% of the houses are concrete, the highest proportion in Tuvalu. The
aggregate for this would have been obtained largely from the reef flats, contributing to the current erosion problems.
In 2002, the main source of income for was wages for 38% of the households. This would include those who are engaged by the fusi to unload items from the
workboats. The ADB (2003) report indicates that this would be a major source of income for few (if any) of these people. Discussions with those who do the
unloading indicated that while the income was valued, there was uniform agreement that it would be preferable not to have to do the heavy lifting and
carrying. One woman said thet “It would be a relief not to have to carry”. For most of the others, remittances formed the major income source. Several owned
a business (ADB (2003) report that most small businesses are owned by women) and six generated most of their income from fish sales. 54% of the
households are also involved in commercial fishing. 75% of households are involved in fishing, and most households (76) fish outside of the reef.
There are a small number of motorized vehicles on Nukufetau. In 2002 there were seven and one truck motorbikes. There is also an operational crane truck
and tractor (240 MF 2WD and 2 tonne Giltrap trailer) owned by the Kaupule. The Kaupule also operate a workshop. There are a large number of handcarts
(35 at the 2002 census). There are a number of people on the island who are skilled plant operators and mechanics. They geained their skills in Naru and
Ocean Island.

19

While beyond the scope of this project, a brief inspection of this area was conducted by the Pre-Design Team. We would support the Review Team’s position that the
erosion on the north-west is mainly related to the removal of coral rubble deposits on the ocean reef flat to the west of the island. The Pule Kaupule advised that these rubble
mounds had been some 2m high before being removed for use in housing foundations and other construction activities and subsequently, construction of seawalls. This has
removed much of the natural protection provided by the reef rubble against wave attack. As a result, the waves that reach the shore would have higher energy now than
previously. We also support the reviews position that this situation is difficult to reverse and likely to continue to impact on the island for many decades to come.
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Almost all houses use electricity which is supplied by TEC. The power is only available from 6am to 12pm. The generator is then shut down. If unloading of
cargo is occurring after this, it will continue in the dark. About 1/2 of the houses use kerosene for cooking and few use gas or electricity for cooking. Firewood
or kerosene is used for most cooking. All the diesel for electricity generation, gas and kerosene requirements are brought to the island via the ship.
The island has a fusi and a Kaupule. The fusi brought in 95 tonnes of cargo in 2004 and 149 tonnes in 2005. The Kaupule advised that they bring in relatively
little.
The loading and unloading is done manually mainly be women. The fusi engages a team of 15 – 20 people to unload the workboats. On the day the Pre-Design
Team observed, there were 15 men and women to unload 9.56 tonnes of cargo. These are drawn from members of the fusi on a roster basis. The payment is
$26/tonne (low tide during the day), $18/tonne (high tide during the day), $32/tonne (low tide during the night), $26/tonne (high tide during the night). If
unloading occurs after 12pm (when the generator is turned off), there will be no lighting available. Fuel drums are rolled and other items carried to the top of
the beach face. From there, they are rolled, carried, or placed in a handcart to be moved to the fusi. The fusi manager advised that if goods were in containers
they would hire the crane truck to assist in unloading. They would not need to engage as many people, but the cost of the crane truck (the crane truck is hired
out at $5/load) would exceed the cost of labour savings. However the overall benefits of containerized cargo were identified as being worth the additional cost.
The Kaupule also engage a team when they expect cargo, however this does not occur often. In the past, the tractor and trailer were used to assist transporting
cargo. However as the trailer is no longer operational, this is no longer used. The nurse advised that while people come for attention for injurys from lifting
and carrying, this was related to their normal work rather than unloading cargo. The manager of the fusi advised that a number of people have had to be treated
for hernia’s as a result of manual cargo handling.
Discussions with members of the community suggested that loses of cargo due to damage were relatively small. The nurse indicated that the cold chain was
maintained and that while boxes were often water damaged, it was rare for medical supplies to be damaged. The head teacher advised that the packaging for
school material was often damaged, the contents were rarely damaged. The damage that was experienced was rarely sufficient to destroy the item. As the ship
entered the lagoon, there were no problems with children traveling to secondary school boarding or disembarking. The fusi found that there were things
damaged, mainly by water. Figures from TCS indicate that in 2004 and 2005 approximately the value of damaged goods was 0.5% the cost of goods.
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The nurse advised that she has had to arrange transport for pregnant women20 to Funafuti, and sick and incapacitated people. The transfer onto the ship was
not a problem as the workboat would be lifted onto the ship with the patient in the workboat wherever this was necessary.
A ship comes to Nukufetau approximately once every 2 weeks (ie 28 times a year). Discussions with the Manu Falou Captain, the community leader and
Marine indicate that while sea conditions may be difficult, they do not prevented landing. Where necessary, the ship will wait until the conditions improve
enabling a landing.
The nurse was not aware of any cases of cigateria over the previous year.
The Kaupule’s annual budget is $60 – 80,000. There had been a solar beacons to mark the channel. This was broken in 2002 by children throwing pebbles. It
has not been repaired as the spare parts have not been able to be sourced by the Kaupule.
There has been no community awareness programs conducted on STI or HIV for several years. The nurse believes that there are probably many cases and that
younger people would be prepared to come and discuss the issues readily. However, older community members, especially family members may be less likely
to come. The situation with diabeties is likely to be similar. There are only four confirmed cases, however there are many more people who probably have
diabeties. The diabeties is a function of diet and lack of exercise.
The Social and Economic Wellbeing Survey (ADB, 2003) found that 40% of the population wanted improved reef passage, a jetty/wharf, or causeways to
islets. 5% wanted improved shipping services and 3% a crane truck for unloading cargo.
The lack of information to the Kaupule following the Review Team’s visit had led to a number of misunderstandings. They had been informed (incorrectly)
that the budget for the NZAID Ship to Shore Transport Project was $5m and that $300,000 would be specifically allocated to Nukufetau. As a result, the
Kaupule had developed a proposal for works for $AUD300,000. this had already been submitted for funding approval.

20

It is still standard practice to send first time mothers to Funafuti for delivery of their baby.
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6.4

WORK DONE IN REEF CHANNEL PROJECT AND ENVIRONMENTAL IMPACT

The progress report (dated 27/07/98) on completion of the Nukufetau work indicated that the channel at Savave had been widened, beacons installed, a
landing platform constructed and a turning basin created large enough to accommodate the tender boats and local fishing boats simultaneously. Dredging the
sand out of the channel, which was limiting boat access at low tide, was not conducted.
Discussions with the Kaupule suggested that blasting had only been done to remove rocks protruding into the channel and that no real further capital widening
had been conducted (measurement of the channel width by the Review Team revealed that the minimum channel width was around 6.4 m (5.4 m before
works) and less than 9 m in width for around the first 150 m from the lagoon edge). There was also concern that the boat turning basin had been left
unfinished, and was still too small to be effective. It was also suggested that blasting was stopped after some cisterns were cracked despite a request by the
island, and noted in the EIS, for care to be taken by the construction team. Dredging of the sand within the channel was due to be considered / conducted on a
later visit once the hire or purchase of a suitable dredging pump had been approved. This was not conducted, most likely due to the circumstances relating to
the change of contractor. However, the depth of water at low tide is still causing access problems in the channel.
The Review Team found that the construction of the landing platform appeared to be at the suggestion of the construction team (who had apparently
completed a similar one in Tokelau) and had not been identified or assessed within the EIS study. The structure is poorly constructed consisting of coral rubble
cemented together and was already degraded in 2003. The Kaupule had removed the deck and only the concrete base remains in 2006.
In many situations such a structure, due to its location off the toe of the beach, would impact on beach processes but due to the sheltered location of the
Nukufetau channel, impacts of the structure on the adjacent coastline appear to be minimal. However, the use of coral rubble collected from the reef flat as a
construction material has been a major cause of long-term erosion on the island of Savave (and in many places on other Pacific Islands) and its use by the
construction team does not set a good example. The structure is wet for most of the tide and extremely slippery and appears to provide little benefit for
transferring cargo from the tender boats to land.
The Kaupule indicated that the request to remove the coral heads at the entrance to the channel was refused on environmental grounds by the construction
team, despite this being assessed and guidelines for this work provided within the EIS. The marker poles installed at the mouth of the channel remain but the
reflectors were no longer attached when the Review Team visited in 2003. They had not been replaced at the Pre-Design Teams visit in 2006.
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6.5

PROBLEMS WITH SHIP-TO-SHORE TRANSPORT

The following list compiles the main problems identified during the Review Teams visit (July 2003) and the Pre-Design Team visit (March 2006). In addition
to those problems identified by the communities on the islands, it incorporates additional problems identified by the Marine Department and workboat
operators in discussions with the Pre-Design Team.
• The channel is still too narrow in places particularly towards the lagoon end resulting in it being difficult for tender boats to pass, slowing the
offloading of cargo and passengers.
• At low tide the depth of water in the channel makes it difficult for the tender boats to use much of the channel leading to increased manhandling of
cargo, time taken for offloading, and increased potential for damage and injury.
• The turning basin is too small for the tender boats and some fishing boats with only one tender boat being able to turn effectively.
• Cargo gets wet on almost every visit from the Nivaga or Manu Folau when being transferred by the tender boats, due to rain, bad handling, and water
in the tender boats.
• There is concern from the Kaupule that the channel is responsible for the loss of sand from the adjacent beach.
• The remains of a broken platform in the channel create difficulties for the Marine Department in transporting cargo and people to the island.
• There is an unmarked shallow area near the channel on entry into the lagoon which forms a navigation hazard to the ships.
6.6

PROPOSED DESIGN

These concerns were developed into the following list of requested project components:
1. Improvement of the channel to allow it to operate more effectively when offloading cargo and passengers. This would include:
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•

Enlarging the turning basin to allow the Nivaga and Manu Folau tender boats to turn unrestricted.

•

Deepen the channel to 1.5 m at low tide and increase the width of the entire channel by 2 m.

•

Enlarge the mouth by removing the coral heads.

•

Create a further 15 m x 15 m area alongside the turning basin to moor fishing boats.

2. Provision of dry boxes for protecting cargo.
3. Replacement of the existing unusable concrete ramp and breakwater with a new ramp or jetty structure to allow access to the beach for the crane truck
or tractor to help facilitate cargo handling.
4. Improvement of the erosion problem being experienced around the north-west corner of Savave island adjacent to the channel.
5. Installation of beacons on the marker poles at the lagoon end of the channel and a new beacon marking the center of the channel at the landward end.
6. The creation of an alternative reef flat channel to allow land owners on the south coast of Savave, direct access by fishing boat at high tide over the
reef flat. Two channels were identified as being required, Site 1 to the east of the small island of Teafuatakalau, and the Site 2 around the seaward end
of the gabion wall / groyne on the south west corner of Savave.
After discussing priorities for the use of limited project funds and economic, social and environmental concerns, an initial prioritized list was developed. This
was subject to a field investigation to assess the potential impacts of some of the above task requests, which was conducted following the meetings. Based on
this field assessment a further meeting was held with the Kaupule prior to departure, recommendations provided by the project team and the prioritized list
finalized.
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The channel at Nukufetau is one of the safest channels in Tuvalu. The required improvements are proposed to improve the efficiency of the tender boat
movements and fishing boat access rather than to improve safety. The appraisal of the channel identified that:
• Widening the channel to 9 m is acceptable for approximately 150 m of the channel length from the lagoon mouth and will cause minimal
environmental impact. This will provide at least a 9 m width along the entire channel, which is sufficient to allow tender boats to pass safely.
Increasing and tidying up the turning basin is also acceptable.
• The patch reef in the lagoon at the mouth of the channel is located to the right of the channel mouth (looking seaward) and should not cause any
significant impediment to boat access in and out of the channel. Smaller coral communities do occur on the lagoon floor but are unlikely to affect boat
access even at low tide. However, these corals can easily be picked up and relocated if required. There is no requirement for blasting.
• Dredging of sand sediments in the channel will improve the depth in the channel with all dredge spoil to removed to land for construction or other
purposes. The existing sedimentation of the channel is considered to be due to the spoil removed from the channel when it was initially blasted being
placed on the reef flat. Whilst this was acceptable for the large blocks of reef rock, the loose unconsolidated material (particularly the material placed
on the western side) has simply washed back in to the channel. The sediments within the channel are typical of lagoon sediments and have been in-situ
within the channel for a considerable length of time. There was no evidence of bedforms within the channel suggesting that tidal currents are limited
to surface currents and do not move sediment along the channel. Hence, there was no evidence of beach sediments being transported into the channel
and it can be concluded that the channel is not a factor in the erosion being experienced along the north west coast of Savave.
• The creation of a 15 m x 15 m fishing boat tie up area adjacent to the boat turning basin did raise some concern regarding the potential to
impact on the adjacent beach. As an alternative it was suggested that the channel be widened by around 4 – 5 m for a distance sufficient to tie
up 10 fishing boats in a line with associated rings anchored in to the reef flat. This recommendation was accepted by the Kaupule.
• As part of the channel improvements it is recommended that the breakwater and existing ramp be removed prior to any further activities (such as
construction of a jetty).
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• Given the sheltered nature of the channel at Nukufetau, a jetty structure would be appropriate and would have minimal impact on the adjacent coastal
processes assuming an opened piled and open surface structure. An enviro-ramp structure would also be suitable but it was strongly emphasized by the
Kauple that a jetty is the preferred option.
• The request for alternative channels at sites 1 and 2 to allow boat access at high tide was removed. It was considered that the environmental impacts
associated with the creation of these channels would result in the potential for disruption to reef flat sediment transport pathways and increased erosion
on adjacent coastal areas. The capital cost would also have been prohibitive requiring in total approximately 150 m length of channel to be created.
The Kaupule accepted that this component be removed from the project.

6.6.1

Proposed works with potential environmental impact

The prioritized list of project components for Nukufetau identified in the Review were:
1. Channel improvements including widening to 9 m minimum along entire lengths, dredging to deepen to 1.5 m depth at low tide, relocation of any
coral heads at the lagoon mouth, creation of a fishing boat tie up area and removal of the breakwater and concrete ramp.
2. Construction of a T-shaped jetty from crest of beach / access road to boat turning basin (or alternatively provision of an enviro-ramp).
3. Two reflector beacons at the lagoon mouth and one solar powered beacon at the channel head.
4. Provision of dry boxes for protecting cargo.
5. Installation of a fixed crane (3 tonne capacity) if jetty solution adopted.
The Pre-Design Team has also recommended marking the navigation hazard in the lagoon for the Nivanga II and Manu Folau.
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6.6.2

Description of existing conditions at proposed sites

Take photos from Xue paper figure 30 and 31
6.6.2.1

Channel

The existing channel at Nukufetau is approximately 537m long and cuts through a ponding backreef between the island of Savave and the lagoon. The area
leading to the enterence of the channel is approximatly 1.8 – 2m deep. The enterance is estimated as 8m wide and was about 1.3m deep. There was a lot of
variation in depth of the channel (1.4 – 2.1m). It also varies in width (the Review Team found it varies between 5.7 and 9.4m) as a result of uneven edges and
sediment fans having washed into the channel from the spoil from channel construction.
The channel is lined at either side by a loose rock wall which is more-or-less continuous along its length but open at the head and mouth of the channel, and
has a break about half-way along the channel. The rock wall serves to reduce the flow of receding tidal waters moving from the backreef into the channel and
out into the lagoon. The Review Team found quite strong currents set up in the channel during the falling tide when they inspected the site during spring tides.
This would be due to the low reef crest serving to retain waters in the backreef area, with the result that complete drainage of the backreef during spring low
tides is essentially accomplished via the channel. The Pre-Design Team inspected the site during neap tides. At this time, the currents along the channel were
negligible. There was a weak current flowing across the channel towards the ocean. Discussions with the Kaupule and workboat operators indicated that these
currents do not appear to have serious consequences for the utility of the channel.
The rock walls lining the channel are the remains of the spoil from the excavation of the channel, the finer material having washed away. The Pre-Design
Team believes that much of this finer material has been washed back into the channel causing the siltation that can be observed. This is reflected in the range
of sediment sizes found in the channel (from silts to pebbles). The Pre-Design Team confirmed the Review Teams assessment that the sediment characteristics
along the entire channel were typical of lagoon sediments rather than beach sediments that had been transported in to the channel. Neither the PrDesign or
Review Team identified bed ripples during inspection of the channel. This suggests little recent sediment movement.
The Pre-Design Team confirmed the Review Teams findings that “backreef area through which the bulk of the channel is cut is composed of reef rock with a
thin covering of fine sand, coralline turf and blue-green algae. Some molluscs, crustaceans, brittlestars, sea cucumbers and other invertebrates were present,
particularly in the vicinity of the rock walls, but the fauna and flora of the area around the channel has been disturbed by collecting and human traffic. Oysters
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were, however, abundant in the rocky areas between the channel and rock walls. Some fishes were recorded in the channel, but these were small and almost
all were damselfishes or blennioids, with some moray eels. The landward end of the channel has accumulated rubbish including old fuel drums, glass, parts of
machines, paper and fabric.”
The Kaupule noted that there was often a current from the ocean side across the channel. They felt this transported material into the channel causing siltation.
The current does not cause any other difficulties for the people.
6.6.2.2

Beach

The north facing beach is eroding along the entire length
of coastline and has been since at least the 1970’s. This is
long before the channel was originally constructed (1981).
The Kaupule believe that the channel is responsible for the
erosion and the beach is being washed down the channel.
There have been a number of studies on the area (eg Xue,
19xx; Kaly and Jones, 1998) each with varying positions.
The Pre-Design Team has reviewed this previous work
and conducted a brief inspection of the site. We do not
believe that the channel or the remnants of the ramp are
causing the erosion being experienced.
The presence of erosion long before the channel was
constructed is evidenced by the construction of sea walls
at the eastern end of Savasave in the 1970s. When the
seawall was constructed a large area of land was also
reclaimed and the beach alignment modified. The erosion
scarp remains visible at the rear of this reclaimation.
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The beach behind the remains of the ramp is about 16m21 wide and composed of material to 2mm in size. It has a high foraminifera content. There was a 5cm
step at the toe. The channel was 30m22 from the toe of the beach. The beach shows clear signs of erosion. Comparision of the present beach to that shown in
photos from xxx, shows that the toe of the beach has retreated by approximately xxx m. The area behind the seawall has also eroded. This indicates that
longterm sediment movement is to the east.
All the area north of the playing field drains onto the beach during rainfall events. This has caused scour at the top of the beach and moved material down the
beach slope. This accounts for the lower beach slope in this area.
Inspection of the area in front of the seawall by members of the Pre-Design Team found that the sediment was scoured from the toe of the seawall. The reefflat
in fromto of this is covered by sand at the eastern end. This became finer towards the ocean, until the center of the seawall. At this point the sand became
coarser quite quickly and the bed was covered with bed ripples of approximately 10 cm height. These ran parallel with the seawall. This suggests that the
dominant form of bed movement prior to inspection was from wave action refracted to orientate with the seawall.
This beach would experience waves from the west during westerly conditions. The wave energy from the east would be relatively minor as the waves would
be attenuated as they travelled across the lagoon. Net sediment movement as a result of wave action is therefore likely to be towards the east. This would
account for the erosion along the north facing beaches. The rubble piles on the reefflat would have attenuated the waves. Their removal for use as aggregate
would now result in larger waves reacning the shore. This would increase the erosion on the beaches facing the north and north-west.
If the remains of the ramp or the channel interrupted this sediment movement they may contribute to erosion. However the distance of the channel from the
shore (30m) suggests that this is not the case.

21
22

The toe of the beach was 20m from the light pole.
At the time of the Review, this distance is recorded as 30m.
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6.6.2.3

Erosion Summary

The following section is included to address the concerns raised by the Kaupule over erosion. The Pre-Design Team does not believe that the channel is
causing the erosion being experienced on the north and north-west of Savave. We support the Review Teams position in regards this, despite these
contradicting the conclusions in Xue (1996). As with the Review Team, we found that:
•

Erosion was reported to have begun in response to the creation of a seawall on the north-eastern end of the island. This is long before the channel was
constructed.

•

Large quantities of coral rubble had been removed from the reef flats since the 1970s to use as aggregate for buildings and for use in shore protection
works. Prior to this, smaller quantities had been removed. As slight changes in elevation of the reef and the roughness caused by the coral rubble reduce
wave energy, the removal of the rubble will have increased wave energy reaching the beach, and the potential for sand transport along the north and west
coast.

•

Seawall construction has resulted in the natural cyclic patterns of sediment movement along the north and west coast of the island being disrupted.

•

Increased wave reflection due to the seawalls has resulted in scouring of the sand from infront of the seawall and long-term loss of sediment.

•

The head of the channel is now approximately 30m away from the toe of the beach. At this distance, in these conditions, it is not expected that sediment
would be transported into the channel.

•

Currents draining into the channel created during the outgoing tide were undetectable near the beach.

•

The material in the channel is typical of materials from the lagoon or reef flats. It is not typical of beach material. There was no evidence of significant
movement of this material (eg no bed ripples, discrete sediment fans from the spoil from previous excavations remaining distinguishable).
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There appears to be little evidence to suggest that the channel is a factor the erosion being experienced at the western end of Savave. Long-term rubble
removal from the reef flat and the effects of the various seawalls will have had a much more significant impact. Unfortunately the impacts caused are likely to
affect the west coast of Savave for many years with it very difficult to come up with a satisfactory solution to reversing these problems or reducing the risks to
this part of the island.
If the channel is cleared properly of sand, with the dredged material completely removed to land, it is expected that a navigable depth at all stages of the tide
can be maintained without any significant future maintenance commitment.
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6.6.3
6.6.3.1

Assessment of options to address the problems
Channel improvements

There are not expected to be any significant impacts as a result of the proposed channel improvements provided that the work is conducted in accordance with
the General Guidelines. As with all construction in this environment, the channel should not come within 30m of the beach. The turning basin should therefore
be built within the existing channel length.
Movements over the backreef for construction purposes should be restricted to “roads” as much as possible to limit the amount of area damaged.
Increased turbidity stresses many organisims living in this environment, in particular corals. When dredging the channel, creation of plumes of high turbidity
is likely. To minimise these, the outflow of the dredge must not be onto the reefflat. It must be returned to land and placed onshore. It is recognised that this
will create some difficulties due to the volume of water in which the dredged material will be suspended. Similarly rubble resulting enlarging the channel must
be moved to land. This may be either used to renourish areas that are eroding, or used for construction purposes. It must not be used for reclaimation.
Discussions suggest that the corals located near the mouth of the channel do not present a navigational hazard. Inspection by the Pre-Design Team did not
identify any corals in the area that would be disturbed by the proposed working. However, if corals are identified in this area oir it is determined that corals at
the mouth do create a navigational hazard, they must be relocated to adjacent habitats and not blasted. They should be placed in the same relative position in
which they were found (ie similar water depth and orientation).
6.6.3.2

Beach Access

As discussed in Section XXX, to minimize the potential for erosion, the form of beach access used should maximize its transparency to sediment and water
movement. Thus a mobi-mat (or similar) will have less potential impact than a jetty. This in turn will have less potential for impact than a solid concrete
ramp.
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While a mobi-mat has the potential for less environmental impact, at Nukufetau, it is recognised that the construction of a piled jetty which allows current and
sediment movement is unlikley to have significant environmental impact. Discussions with the Kaupule indicated a clear preference for a jetty and a definite
disinterest in the enviro-ramp and mobi-mat alternatives. It bis not expected that these alternatives would be socially acceptable at Nukufetau at this stage.
If, after engineering assessment and costings are done, the enviro-ramp or mobi-mat are the preferred alternative for Nukufetau, it is recommended that work
at Nukufetau not proceed until the satisfactory operation of any proposed alternative can be demonstrated to the community. The community must accept any
alternative that is proposed. If this does not occur, the works at Nukufetau should exclude channel access until agreement can be reached.
6.6.3.3

Navaids

The Kaupule expressed a clear preference for solar beacons at the mouth of the channel. This would enable fishermen to locate the start of the channel more
easily in bad weather at night. While this is in a more protected lagoon environment rather than the open coats, as discussed in section XXXX, solar beacons
are more difficult and more costly to maintain than reflectors. Given that the existing solar beacon on land has not been able to be maintained in working
order, it is unlikely that two lagoon based solar beacons could be maintained. It is therefore recommended that reflectors be used rather than solar beacons.
The four pairs of reflector beacons proposed along the channel are unlikely to have any significant impact on the environment.
6.6.3.4

Installation of a fixed crane (3 tonne capacity) if jetty solution adopted.

The Kaupule already own a crane truck which is able to lift 3 tonnes. If the beach access is designed to enable the crane truck to access the workboats, it will
be able to be used to lift cargo. Provision of another machine would require burden the Kaupule with additional maintence and operational costs (estimated at
$10,000 p.a). This would create sustainability issues as the budget of the Kaupule is in the order of $60 - $80,000 p.a. The installation of a fixed crane is
therefore not recommended at this stage on sustainability grounds.
6.6.3.5

Marking the Navigation Hazard.

The Pre-Design Team did not have the time or equipoment required to inspect this shallow area forming a navigation hazard. Given the potential for large loss
of life any of the inter-island ships were to run aground it is strongly recommended that this work occur. An EIA should be undertaken to identify how to

Environmental Working Paper
Tuvalu Ship to Shore Transport Projects

100

minimize adverse impact associated with the required minimal construction works required. It is anticipated that this could be completed when other
environmental monitoring is occurring at this site. The works should be conducted in line with the Construction Guidelines.

6.6.4

Expected economic, social and environmental impacts at Nukufetau

Element

Details

Economic / Social impacts

Environmental impacts

Channel

Widen, dredge and deepen

Improve safety of the channel.

Minimal if construction

improvements

channel. Establish turning basin.

Increase the range of tidal conditions during which it could

guidelines complied with.

Ramp

Remove remains of ramp and

Recommendation
Recommended.

be used by fishermen and Marine.
Improve safety for boats and of disembarking.

Improve visual amenity.

Recommended.

Complete drainage works to

Reduce potential for health hazard.

Reduce erosioin of beach.

Recommended.

address runoff problems

Improve stability of any future works at location (eg jetty).

Improve visual amenity.

Beach access

Construct jetty on piles or mobi-

Enables use of mechanical means to lift cargo will reduce

Jetty has small impact on

If engineering and cost analysis prefers

for vehicle

mat

potential for injury.

coastal processes, but relatively

jetty – recommended.

Improved efficiency of cargo offloading due to ability to use

minor.

If engineering and cost analysis prefers

crane truck.

Mobi-mat has no impact on

mobi-mat – delayed

Kaupule unlikely to accept any option other than jetty.

coastal processes

recommendation.

landing.
Road runoff

implementation

The

successful

operation of the mobi-mat must be
demonstrated to, and accepted by, the
community prior to installation.
Navaids

Reflectors at the mouth of the

Improved safety.

channel and three sets along the

Reduced transit times will reduce costs to Marine.

Insignificant.

Recommended

Insignificant.

Not

channel.
Fixed crane

Install crane at jetty (if

Existing crane truck is able to lift 3 tonnes.

constructed) to facilitate use of

Sustainability issues for maintenance.
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Element

Details

Economic / Social impacts

Environmental impacts

Recommendation

dry boxes and to handle large
items.
Dry boxes

Use dry boxes to prevent damage

Fewer losses and claims for cargo damaged during

to susceptible cargo.

handling.

Insignificant.

Recommended

Recommended

More efficient handling by having small items packed in
larger containers.
Loss of income for community members.
Navigation

Mark shallow area for inter-island

Improved safety.

Unknown, but unlikely to be

hazard

ships which is inside the entry to

Reduced potential for significant financial impact if an inter-

significant.

the lagoon

island ship runs aground.
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7
7.1

Nukulaelae
DESCRIPTION OF ISLAND

Nukulaelae is 11 km long by 3.3 km wide located some 130 km south of Funafuti (9°22’S 179°50’E).
There are 20 vegetated islands and motu with the village located on the island of Fagaua on the
western side of the atoll.

Fig. 7.1: Nukulaelae Atoll (left) and details of Fangaua Island (right) showing location of
the village, old and new channels in the west, and an alternative channel in the east.
Scale: 1 grid length = 1 km.
The atoll is characterized by a large central lagoon and fringing ponding lagoon. Although there are a
number of natural shallow passages from the lagoon system to the ocean (such as at the existing
natural channel described below), the EIS reported that the tidal elevation range is much lower in the
lagoon than in the surrounding ocean, resulting in water levels in the lagoon at least 50 cm higher than
in the surrounding ocean at low tide.
The importance of the ponding lagoon system is emphasized in Kaly (2000) and its importance is
reiterated again here. Any proposed passage that would cut into the ponding system will have the
potential to significantly affect tidal levels, and in turn the productivity and function of the entire
lagoon upon which the atoll depends, in addition to the utility of the passage itself. Given the large
volume of water that would be draining through any such passage tidal currents may also make
negotiation of the channel by boat on a falling tide a serious problem.
The coastline facing the south west has suffered erosion. There is evidence of a collapsed seawall
along much of this shoreline. The differential beach heights to the north and south of what appears to
be a private beach ramp suggest that sediment movement at this time is from the south to the north.
This is to be expected as the Pre-Design Teams visit was at the end of the westerly season.
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7.2

PHYSICAL ENVIRONMENT

Nukulaelae is characterised by seven major ecosystem types (Table 7.1). In addition to the usual
surrounding reef, rock platform, beach and island ecosystems, it has two types of lagoons and many
small motus. The EIS notes that the total area occupied by the 20 vegetated islands and motus is
183ha (4.84%), beaches 33ha (0.87%), reef flat (and fringing lagoons) 1188ha (31.42%) and the
central lagoon 2377ha (63%) (McLean et al, 1986). These measurements do not include the outer
reef. In terms of work to improve ship-to-shore transport, it is the two types of lagoon ecosystems that
have the most relevance to the project and which require description.
Table 7.1:

Major ecosystem types present on the atoll of Nukulaelae (from Kaly, 2000).

Ecosystem
Outer reef

Description
Reef slope, terrace and surge zone. Found all around the outside of Tuvalu’s
atolls and islands. Dominated by Pocillopora and Acropora corals, Halimeda and
a large variety of plankton and algae, and fishes from 30 families

Shallow

reef

passages

Two of these is located at the Ch1 and Ch3 sites and members of the community
have suggested that another channel might be located to the southeast of
Fangaua. The Ch3 passage is around 1m deep at low tide and drains the lagoon
throughout each outgoing tide. Fish such as paneava, ulua and kanase probably
use it to exit the lagoon to spawn

Ponding

fringing

lagoons

Found on some other atolls (e.g. Vaitupu and Nanumea). This type of lagoon
appears to extend around much of the atoll between the reef crest and islands.
These lagoons retain shallow water during low tide and often have small motus
within them. Primary productivity from algae, bacteria and forams would be high

Ponding

deeper

This lagoon is up to 10m deep and largely covered by sand. The margins of the

central lagoon with

lagoon are enclosed by islands and the rock platform. There are small, shallow

minor passages

passages that connect the lagoon with the sea. The lagoon only connects with the
ocean during the top part of the tide and ponds approximately 0.5m above mean
low water.

Rock

platform

Reef crest to beach or lagoon. Found on all islands. Dominated by algae and

(reef flats)

invertebrates, fish such as Manini and Nanue feed over it at high tide

Beach

Sand, rubble, shingle or beachrock. Found on all islands. Supports invertebrates,
bacteria and algae

Islands and Motus

Found on all the atolls. May be vegetated or unvegetated and diversity of plant
types varies with size of island, type of sediment base and human landuse

Nukulaelae is dominated by its large central lagoon. This lagoon is broadly divided into three
sections, a single central deeper water section (measured at up to 30m depth by the Pre-Design Team)
and two shallower areas at the northwestern and southeastern extremities. This lagoon is largely
covered by sand. Within the sand are healthy, thriving communities of sand-forming and other algae,
foraminifera, small fishes, worms, bivalves, abundant sea cucumbers (largely Holothuria atra) and
other organisms. Scattered on the sand in some areas are patch reefs of live Acropora formosa or A.
nobilis corals.
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This lagoon is ponding like the lagoons of Vaitupu, Nui, and Nanumea. That means that at low tide,
the water level inside the lagoon is higher than in the outside ocean. This situation has occurred
because the walls of the reef platform have either grown or been uplifted so that they form a barrier at
approximately 50cm above mean low water and retain water in the lagoon while the tide goes out.
The lagoon thus only receives tidal waters during the top part of each tide, and apart for small losses
through several shallow passages around the atoll, loses tidal waters only to the level of the reef crest.
Fringing lagoons are found around the atoll on the reef platform, often in the area between the outer
reef edge and the islands. These are usually small and shallow being interrupted by rocky ridges
which run perpendicularly from the shore out to the breakers. The EIS reports that the fringing lagoon
near the site Ch4 (Figure 7.2) is approximately 1km long and about 50m wide and runs along the
beach margin of Tumiloto before being interrupted by rocky ridges. These fringing lagoons are often
only 0.5m deep but tend to be filled with productive algae, live corals, juvenile fishes, sea cucumbers
and other invertebrates. They are likely to be an important part of the productivity of the atoll as a
whole. The fringing lagoons are also ponding and may be connected to the ocean by small channels or
subterranean cavities.
The ponding lagoon configuration of both the central and fringing lagoons is extremely important to
this discussion on the impacts of artificial reef passages. Any proposed passages that might cut into
any ponding lagoon have the potential to affect the tidal level in the entire lagoon, fish migrations,
water quality and utility of the passage itself, if out-rushing currents make negotiation of the channel
by boats a problem.
Figure 7.2: Map of Nukulaelae showing the location of the 5 proposed channel sites.
The settlement is at Fangaua in the west. The minimum work requested is at least one channel in the west (either Ch1 or
Ch2, preferably both) and one channel in the east (at Ch3, Ch4 or Ch5). Source: Kaly (1998)
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7.3

SOCIAL ENVIRONMENT

Nukulaelae had a Tuvaluan population of 381 (182 males and 199 females) at the time of the 2002
census. These people live in two communities: Nukualofa aand Pepesala both of which are on Fangaua
Island. Of the 68 separate households only two were traditional, the remaining 66 were constructed of
concrete, timber and corrugated iron which would have had to be imported to the island.
In 2002, the main source of income for was wages for 63% of the households. This would include
those who are engaged by the fusi to unload items from the workboats. For most of the others,
remittances formed the major income source. Several owned a business (ADB (2003) report that most
small businesses are owned by women) and two generated most of their income from fish sales. 26%
of the households are also involved in commercial fishing. Most households (53) fish outside of the
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reef. For these, access through a channel is important. These fishermen tradionally align natural
features to find the channel. They return from fishing when they have caught sufficient fish to meet
their needs, rather than at a particular time of the day or tidal cycle.
There are a small number of motorized vehicles on Nukulaelae. In 2002 there were four motorbikes.
There is also an operational crane truck and tractor (240 MF 2WD and 2 tonne Giltrap trailer) owned
by the Kaupule. The Kaupule also operate a workshop. There are a large number of handcarts (19 at
the 2002 census). There are a number of people on the island who are skilled plant operators and
mechanics. They geained their skills in Naru and Ocean Island.
All houses use electricity which is supplied by TEC. About 1/3 of the houses use kerosene for cooking
and at least 1/2 household have gas ovens. Firewood is still used for most cooking. All the diesel for
electricity generation, gas and kerosene requirements are brought to the island via the ship.
The island has a fusi and a Kaupule. The fusi brought in 95 tonnes of cargo in 2004 and 149 tonnes in
2005. The Kaupule advised that they bring in relatively little.
The loading and unloading is done manually by men. The fusi engages a team of of approximately 20
men23 to unload the workboats. The payment is $32/tonne. The Kaupule also engage a team when they
expect cargo, however this does not occur often. Those who work for the Kauple unloading goods do
so on a roster basis and are unpaid as it is deemed as a service to the community. Fuel drums are rolled
up the beach face and other items carried to the top of the ramp which is used as a hardstand (the rest
of the ramp was covered by sand). From there the items were put in handcarts to be transported
to/from homes. Larger items are transported from the hardstand by the Kaupule’s crane truck. The
crane truck is hired out at $40/day. The crane truck transports materials to the school and health clinic
at no charge. The nurse advised that a three - four people had come with back ache as a result of this
manual work in the previous year.
Discussions with members of the community suggested that loses of cargo due to damage were
relatively small. All the community members spoken indicated that while food may sometimes be wet,
it had not needed to be thrown out. The nurse indicated that the cold chain was maintained and that
while boxes were often water damaged, medical supplies had only been damaged once in the previous
year when glass bottles broke. The head teacher advised that the packaging for school material was
often damaged, the contents occasionally wet, however the damage was never sufficient to destroy the
item. The fusi found that there were often things damaged, mainly by water. Figures from TCS
indicate that in 2004 and 2005 approximately the value of damaged goods was 0.5% the cost of goods.
These items were sold as pig food at a reduced price. The damage occurred crossing the reef passage
(which was also where cargo was lost overboard).

23

On the day the Pre-Design Team observed the cargo being unloaded, only eight men were counted unloading
items from the workboat. The fusi advised that there was 14 tonne of cargo.
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The nurse advised that she has had to arrange transport for pregnant women to Funafuti, and sick and
incapacitated people (on the day the Pre-Design teams were there, three people were medically
evacuated). In transporting these people off the island, the only problem she saw was crossing the reef
channel. The transfer onto the ship was not a problem as the workboat would be lifted onto the ship
with the patient in the workboat wherever this was necessary. She felt that this was less stressful to
people than being lifted in a specially designed chair or stretcher.
A ship comes to Nukulaelae approximately once every 3 weeks (ie 17 times a year). Discussions with
the Manu Falou Captain, the community leader and Marine indicate that while sea conditions may be
difficult, they do not prevented landing. Where necessary, the ship will wait until the conditions
improve enabling a landing.
The nurse was not aware of any cases of cigateria over the previous year.
The leaders noted that throughout Tuvalu there is a perception that all islands should have the same
things. Thus, when there was a problem, there should be a common solution applied across all islands.
The Pre-Design team clarified that in this case, a single solution would not be appropriate for all
islands. The most appropriate solution was being identified for each island.
The Social and Economic Wellbeing Survey (ADB, 2003) found that 7% of the population wanted
improved inter-island shipping services and 3% identified a need for better erosion control – in
particular constructin of a seawall. None identified that the sea passage needed improvement
7.4

WORK PREVIOUSLY DONE IN REEF CHANNEL PROJECT AND ENVIRONMENTAL
IMPACT

The work at Nukulaelae under the reef Channels Project was reported in the completion report
(Coastal Marine Contracting, 2001) and consisted of:
•

The constructing a new channel termed channel 2 in the EIS. This channel is located
approximately 200 m to the north of the existing channel where the orientation of the reef changes
slightly resulting in slightly less severe wave conditions at the edge of the reef than experienced at
the existing channel (termed Channel 1). The work on Channel 2 was conducted as recommended
in the EIS, with the construction of a channel of around 65 m in length from the spur and groove
zone at the edge of the reef and an adequate width of around 11 m. However, the channel is not
useable on the lower part of the tidal cycle due to the difference in elevation between the raised
reef flat and ocean water level. The Pre-Design Team were told that the community had removed
material from the channel and reef flat by hand after blasting. This material was placed on the
existing storm banks. Much of this appears to have washed away and caused infiulling of the
channel.

•

A small amount of blasting was also conducted to clear rock from the mouth of the existing
channel.
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The creation of a new channel on the eastern side of the atoll to be used as an alternative during the
Westerly Season (Channel 5 in the EIS) was expected by the Kaupule but was not undertaken. It was
not included in the Reef Blasting Teams ToR.
7.5

PROBLEMS WITH SHIP-TO-SHORE TRANSPORT

The following list compiles the main problems identified during the Review Teams visit (July 2003)
and the Pre-Design Team visit (March 2006). In addition to those problems identified by the
communities on the islands, it incorporates additional problems identified by the Marine Department
and workboat operators in discussions with the Pre-Design Team.
•

Navigation of the new channel cannot be done at low tides, with the work conducted to date
not fulfilling the expectations of the island.

•

The existing channels are a limiting factor in the amount of building materials brought on
island, i.e., only relatively small items can be handled.

•

The unnecessary damage to cargo (mostly flour, rice, cement) caused by wetting through wave
splash, rain and water present in the bottom of the tender boats during transit from ship to
shore.

•

The existing ramp is covered in sand for most of the time. The Pre-Design Team was not able
to identify any evidence to suggest that the ramp is impacting coastal processes and causing
erosion. The issue is that it is unable to perform its function as it is usually covered with sand.

•

There is still a need for the alternative passage on the eastern side of the atoll to allow for ship
to shore movements during rough conditions on the western side.

•

Finding the channel at night is difficult as onshore features were used to locate the channel.

•

Lack of clarity over who was responsible for damaged goods.

•

At neap tides, the time available to unload cargo is extremely limited (one high tide during the
day). There is often a little more cargo than can be offloaded in this time. This makes speed of
transit and unloading crucial.

•

Identifying the channel inside the fringing lagoon can be difficult at low water and the guide
may direct them down the wrong channel. The workboat will then run aground.
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7.6

PROPOSED DESIGN

7.6.1

Proposed works with potential environmental impact

The works proposed for Nukulaelae are:
•

Improve the new channel by widening the mouth to the same width as the remainder of the
existing channel and to continue the channel landward for no more than 80 m (to the seaward edge
of the elevated area of reef between the two rubble banks.

•

Install lead lights for the existing and new channel.

•

Install channel markers along the channel.

•

Creation of the alternative channel, 20 m long by 8 m wide on the eastern side of the atoll at the
location of an existing shallow channel on the outer reef (9º22.483’S 179º50.842’E).

•

Search light on land to help fishermen find the island in bad weather.

•

Discussions occur with the Hospital pharmacist to determine whether plastic rather than glass
packaging would be possible or other ways to protect glass containers.

•

Support Marine Division conduct an awareness program on responsibilities in relation to damaged
goods.

Replacement of the existing ramp with an environmentally appropriate ramp is not recommended at
this stage.

7.6.2
7.6.2.1

Description of existing conditions at each proposed site
Channel site 1 (Ch1) existing main channel

The main channel at Nukulaelae lies to the west of the island of Fagaua, which houses the village for
the atoll. It cuts obliquely, roughly south to north from the ocean through the spur-and-groove
(breaker) zone and meets with a shallow natural channel. The natural channel is mostly less than 1m
deep at low tide, discontinuous, and runs north till it wraps around the island and into the main central
lagoon. This channel provides direct access to the landing and village on the western side of Fagaua,
and indirect access to the main lagoon and eastern side of the island.
The channel was mouth was blasted to remove a large piece of spur flanking and constricting the
mouth (about 5m wide) on the northern side, and a smaller submerged rock within the mouth (2.5 x
2m). However in rough seas the channel can be difficult to locate and the conditions are often worse
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than in the new channel, Ch2. It remains difficult to use during low tide because of the dangerous
approach and shallow access channel.
The existing natural channel continuously drains from the fringing and main lagoons during the lower
part of the tide and is associated with a moderately strong outgoing current.
7.6.2.2

New Channel - Channel site 2 (Ch2)

The new channel is located to the north of the existing channel, in a location that experiences less
severe wave conditions. The channel is located between the two Acropora storm banks formed during
Cyclone Kina and extends around 65 m from the seaward edge of the spur and groove zone. It appears
to vary between 4 and 8 m (at high tide) in water depth from soundings taken by the Pre-Design Team.
At present the channel is only usable on the upper part of the tidal cycle. This is because the new
channel is separated from the fringing lagoon by a shallow area of reef flat which blocks boat access.
At low tide, sea levels on the ocean side of this shallow area can be around 0.5 m lower than the
surrounding reef flat elevation. This creates a waterfall at the edge of the channel due to water
continuing to drain from the surrounding reef and fringing lagoon system.
Running from the shores of Fagaua towards the ocean, the fringing lagoon is shallow reaching a
maximum depth of around 0.5m at low tide. The first 80-90m out from the beach has a sandy floor
dominated by the alga Halimeda. This is followed by a rocky ledge dusted by rubble and sand and
which supports Caulerpa, blue-green algae, Halimeda and the sea cucumber Holothuria atra. Closer
to the reef edge in the vicinity of the main natural channel and beyond, the bottom is dominated by
encrusting red algae, is very rugose (rough) and crumbles under the weight of a human. Occasional
live corals are seen in this area. The reef crest and spur-and-groove are comprised of smoother rock
covered by algal turf and small areas of accumulated dead staghorn coral fragments washed up by a
cyclone in 1992 (possibly Cyclone Kina).
The EIS reorted that the outer reef terrace is relatively wide on this part of Nukulaelae, extending
several hundreds of meters out from the breakers. From the breakers, the sea floor drops to around 3m
depth and is covered by fragments of Acropora formosa, rubble, sand and Caulerpa. Live corals do
not become conspicuous until a distance of about 80m offshore where small numbers of Pocillopora
verrucosa, Acropora hyacinthus, Montipora spp. and corymbose acroporas are found. Approximately
100m out from the breakers an area of higher relief may be found that looks like an old submerged
spur-and-groove zone. This is dominated by zooanthid soft corals. Further out from the “old spurand-groove” the reef flattens out into two further zones. The first is dominated by clumps of live
Acropora formosa (presumably the source of the storm banks deposited on the reef crest during
Cyclone Kina), and the second a low relief area dominated by A. hyacinthus plates. The reef slope
begins at a depth of approximately 18m and drops off gently down into the ocean. This contrasts with
most of the islands in Tuvalu where the reef slope is abrupt and drops off into very deep water rapidly.
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7.6.2.3

Channel site 5 (Ch5)

This site is located approximately 80m to the south of the southern tip of Tumiloto islet in an area
without fringing lagoon or direct drainage during low tide from the central lagoon. Although access to
the lagoon is possible during high tide, this channel would not be useable during low tide. An 80m
long channel could be constructed here beginning with a larger than average groove in the breaker
zone, providing it did not pass the level of the reef crest (80-90m back from the breakers). This site
was suggested by the Review Team during their assessment because it would not result in lagoon
drainage and because there is a low diversity of organisms found at the site.
The habitats and species associations at this site differs from the western sites by the presence of a
consolidated rock reef crest between 50 and 80m back from the breaker zone and which provides
isolation from any fringing lagoon (in contrast to the “living rock” found at Ch1 and Ch2). Ch 5 has
the least diverse fauna and flora, being largely comprised of rock and shingles upon which is growing
turfing and encrusting algae, few corals and few sea cucumbers. It is isolated from the central lagoon
and does not have a fringing lagoon.

7.6.3
7.6.3.1

Assessment of options to address problems
Existing Channels

The Pre-Design Team met with the leaders of the island and discussed the works. There was a
significant discussion as to whether the old channel or the new channel should be improved. The
leaders noted that large waves were less common in the new channel as the water offshore was deeper.
However there were greater problems with access at low tide and the channel was shallower. It was
ultimately agreed that the new channel should be improved as discussed above and navigation aids
placed on the old channel.
The Kaupule proposed to the Review Team that the mouth of the new channel be widened and the
channel continued landward. Widening the mouth would be within the works originally proposed.
Kaly (1998) found that this would not be expected to result in significant additional detrimental
impacts to the surrounding ecosystems provided that the channel is not enlarged enough to
significantly increase the rate of water drainage out of the fringing and main lagoons during outgoing
and early incoming tides. This position is supported by the Pre-Design Team. However, widening
beyond the width of the existing channel (approximately 12m) will not reduce the wave conditions
experienced at the mouth and should not occur.
The Pre-Design Team supports the Review Teams recommendation AGAINST lengthening the
channel to connect with the ponding lagoon. This would result in increased draining of the lagoon and
associated significant environmental damage and strong currents within the channel. It would not
create a channel to the shore that will be accessible by boats at all stages of the tide. The channel
should be continued landward for no more than a further 80 m and must not cross the crest in the reef
flat. The channel should be constricted from around 8 m width to 5 m width over the final 30 m. The
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floor of the channel will need to ramp upwards over the last 30 m to meet with the natural reef surface
to prevent the “waterfall” caused by the difference in the water levels in the lagoon and ocean at low
tide. This will create a strong seaward current over this section at low tide but should allow boats to be
man-handled over it and into deeper water sections of the fringing lagoon behind.
The Kaupule and Pule Fenua agreed with the proposed works for the new channel - Channel 2.
The Pre-Design Team also inspected natural channels to the south of Fangaua Island. Consideration
was given as to whether access to the laggon side of the island may have been safer than the current
access. After inspection of these sites it was decided that there would be no benefits over the new
channel.
7.6.3.2

Lagoon Channel

The movement of isolated rocks in the lagoon channel should not have significant environmental
impact. Those with corals should be placed in adjacent habitats with care being taken to place them in
the same relative position in which they were found. Other rocks should be placed onshore.
7.6.3.3

Alternate Channels

From the previous EIS (Kaly, 1998), the preferred channel site for an alternate channel is an existing
natural channel in the outer reef (9º22.483’S 179º50.842’E) approximately 80m to the south of the
southern tip of Tumiloto islet (Channel 5). It is in an area without fringing lagoon or direct drainage
during low tide from the central lagoon, to the south of the area with live coral cover on the reef flat.
This channel currently provides access to the lagoon only at high tide. This channel constructed should
be no more than around 20 m in length and 8 m wide.
After inspecting the site, this is supported by the Pre-Design Team. While the coral in the area appears
to be in almost pristine condition with good cover in places, the works can be conducted here with
least environmental impact.
Discussions with the island leaders indicated that if this was used as an alternate channel, goods could
be offloaded into the church on the southern end of Tumiloto island. The commuity could then transfer
them across to Fangaua by boat.
This location is on a different island to the village. It will necessitate the establishment of a
construction camp of some form. As a minimum this would need to provide accommodation and
maintenance facilities for the construction equipment. It may also require limited accommodation for
construction workers. Prior to establishing such a construction camp, a Management Plan should be
established setting out the approach to minimizing impact on the cultural 24 and natual environment in
the area.

24

This is a historic site with memorials for landings of earlier missionaries.
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Works should not be conducted at Ch3 or Ch 4. Ch 3 is an important ecological site for the atoll. It
provides natural access for fishes between the ocean and central lagoon, via a fringing lagoon and is
characterised by large numbers of fishes (manini, nanue, sharks, laia, ulafi, gatala) and live corals.
Moderate to strong currents move through this channel during outgoing tides and the rate of this water
movement would at least in part be related to the rugosity of the channel floor resulting from live coral
and algal cover. Ch 4 would link to a fringing lagoon populated by live corals, algae and foraminifera
which are part of the productivity of sand, fishes and other organisms for the atoll.
7.6.3.4

Navigation Aids

The placement of navigation aids along the channel will have only small, localized environmental
impact. These works should have no long term adverse environmental impact.
7.6.3.5

Containers

After discussion with the Fusi Manager the Kaupule and Review Team had agreed that the use of
larger fuel tanks to bring fuel ashore was not feasible. This was removed from the project list.
However, the Pre-Design Team recommends that this be further considered as issues associated with
transfer of fuel to the atolls are a broader concern. (Refer Annex B).
7.6.3.6

Beach Ramp

The present ramp is unusable as much of it is below the natural beach level. The Pre-Design Team was
not able to observe any impact on the beach as a result of this ramp. While it could be removed, it does
not appear that there is any need to at this stage. It is therefore recommended that it remain and be
monitored. If removal is needed, this can be done at a later time. An alternative ramp is recommended
to enable vehicle access to the beach.
7.6.3.7

Stevedoring

The possiblility of the Kauple undertaking the stevedoring for the island was discussed. The Kauple
noted that they were interested in pursueing this further, but would need to consider issues such as the:
cost, funding source and human resource requirements. In addition responsibilitys would need to be
clarified.
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7.6.4

Expected economic, social and environmental impacts at Nukulaelae

Element
“New” channel

Details

Economic / Social impacts

Environmental impacts

Recommendation

Extend the channel no more than

Improve safety.

Minimal if general guidelines

Guidelines must be followed.

80m , constricting its depth and

Increase the range of weather conditions during which it

are followed.

The channel must not extend into the

width over the last 30m.

can be used.

fringing lagoon.

Reduced frequency of delays in offloading will reduce
Marine Department costs.
Main lagoon

Clear isolated rocks to provide a

Increased transit speed at high tide will reduce Marine

channel

route through the channel.

Department costs associated with waiting to next high tide.

Beach access

Provide 20m standard mobi-mat

Alternate channel

Insignificant.

Recommended.

Enables use of mechanical means to lift cargo will reduce

Mobi-mat has no impact on

Recommended.

for vehicles to access work boats.

potential for injury.

coastal processes

Monitoring by the Kaupule of erosion in

Retain existing ramp.

Improved efficiency of cargo offloading due to ability to use

relation

crane truck.

recommended.

to

existing

ramp

is

Construct channel at Channel site

Improve safety.

Minimal if general guidelines

Guidelines must be followed.

5 extending 20m and of 8m width.

Reduced frequency of delays in offloading will reduce

are followed.

The channel must not be constructed at
Channel site 3 or 4. The Management

Marine Department costs.

Plan must consider heritage values.

Navaids

Navaids

also

Land based lead lights for

Improved safety during night and rough sea conditions.

channels and reflective channel

Increased transit speed at high tide will reduce Marine

markers.

Department costs associated with waiting to next high tide.

Reflective channel markers for

Increased transit speed at high tide will reduce Marine

lagoon channel.

Department costs associated with waiting to next high tide.
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Recommended.

Insignificant.

Recommended.

115

Element

Details
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Recommendation
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7.7

RECOMMENDATIONS

It is important to recognise that access at low tide can not be obtained without significant damage to
the environment. The Kaupule and Pule Fenua recognise and accept this. The works proposed are not
designed to enable access at low tide. Their objective is to provide a safer access at higher tides and
enable faster transit times, loading and unloading. This should reduce the impact of restricted access
times for ship-to-shore transit.
With this in mind, the improvements to Channel 2 (the new channel) should be a high prioirity. If
implemented in accord with the guidelines this should have little adverse environmental impact.
Providing navigation aids to identify both the new and old channel across the reef, and marking the
channel across the reef flat will enable safer and faster transit with no long term environmental impact.
The alternate channel will have greater impact. However it is not anticipated that this will have
significant long-term environmental impact provided the general guidelines for reef channel creation
are followed.
It is also recommended that providing a stevedoring service on the outer islands be considered. This
could be provided by Marine, the Kauple, or the fusi. Provision of optional insurance for goods being
transported should also be investigated.
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8
8.1

Niulakita
DESCRIPTION OF ISLAND

Niulakita, the southern-most atoll of Tuvalu is located at 10o47’S and 179o28’E, is also the smallest
and most isolated. It is located 254 km south-east of the capital, Funafuti and 158 km from its nearest
neighbour, Nukulaelae (McLean et al. 1986). The island is a table reef, is roughly egg-shaped, with its
long axis running east-west, and measures 900 m long and 500 m wide. The total area of the reef
platform is 74 ha, with the island and its beach covering 50 ha.

Recommended
channel

alternative

Figure 8.1: Map of Niulakita showing the location of the village, existing channel and the
alternative channel proposed by the Review Team, the alternative channel recommended
by the Pre-Design Team.
Unlike most of the islands of Tuvalu, there is never really a leeward side of this island in terms of the
oceanic swell. Because it is so small, waves wrap around the reef and island so that the ‘calm’ side of
the island on any one day is only a matter of degree.
A high algal Porolithon ridge that has formed around much of the outer edge of the reef. Such algal
ridges tend only to form on locations where there is high and near continuous swell waves. It probably
contributes to the dissipation of the very high incoming wave energy characteristic of this island and
enables the formation of high sandy beaches (at least 3m above the level of the sea at high tide) in a
very high energy environment.
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Of particular relevance to this project is Niulakita’s reputation of having the roughest seas and the
most difficult island to approach in Tuvalu. The presence of the Porolithon ridge suggests this, and it
is a view generally held by the country’s fishermen, fisheries officers and staff of the inter-island
vessels, patrol boat and TMTI. Residents of Niulakita are often island-bound and cannot get off the
island to go fishing. Boat access at night is attempted only on moonlite nights. It is in urgent need of
workable channels that will help boats to move safely through the constantly rough breaker zone
surrounding the island.
8.2

PHYSICAL ENVIRONMENT

Kaly (2000) identifies six major ecosystem types on Niulakita (Table 8.1). In addition to the usual
surrounding reef, rock platform, beach and island ecosystems, it has two types of lagoons, the fully
enclosed lagoon system and a system of fringing lagoons between the reef crest and island. A unique
feature of Niulakita is the noticeably uplifted reef crest in the form of small terraces in the breaker
zone. This feature does not occur anywhere else in Tuvalu, but is similar to the structure of the island
of Tongatapu in Tonga. The uplifted crest terraces have allowed the formation of a fringing lagoon
area around the island and probably contribute to the dissipation of the very high incoming wave
energy characteristic of this island. This in turn has allowed the surprising formation of sandy beaches
in a very high energy environment.
The total area occupied by the islands is 42ha or 57% of the total reef platform area and the beach
occupies 7.58ha (10%). The enclosed lagoon occupies 1.92ha of area (4.5% of the total reef platform
area.
Table 8.1:

Major ecosystem types present on Niulakita.

Ecosystem
Outer reef

Description
Found all around the outside of Tuvalu’s atolls and islands. The outer reef is relatively
close to the island, on the western side the extremeties are 60 – 80m from the island. It is
dominated by the presence of a discontinuous raised rocky crest. The crest is horizontally
stratified with each layer being 8-10cm high and is subject to mechanical erosion and
chemical weathering and precipitation so that it forms a series of small terraces, each
retaining a shallow pool of water between waves. Subterranean passages are common
through the crest, and blow-holes are common. The structures of the raised reef crest is
not present on any other island in Tuvalu. It is probably an extremely important part of the
island’s defence system against the rough seas, particularly as the distance between the
reef edge and island is so small. The crest supports a cryptic community of algae,
urchins, molluscs, worms and other organisms.
The spur-and-groove zone marks the outer breaker zone and the limit of the island’s reef
platform. This area is comprised of smoother rock covered by coralline algae and algal
turf.
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The subtidal reef terrace habitat is very wide on the western side of Niulakita and slopes
gently out to sea. That part of the subtidal terrace close to the island is typical of similar
habitats in other islands of Tuvalu and is dominated by the corals Pocillopora verrucosa,
some Montipora and few other forms.
Ponding

fringing

lagoons

Found on some other atolls (e.g. Vaitupu, Nukulaelae and Nanumea). The lagoon retains
shallow water during low tide (0.3 to 1m) and is up to 50m wide. It appears to extend
around much of the atoll between the reef crest and islands. These lagoons and often
have small motus within them. The lagoon has a sand, rock and rubble floor and does not
appear to support permanent communities of invertebrates and macroalgae because it is a
high energy environment, is subject to regular disturbance by large seas and occasional
extreme disturbance from storms. Primary productivity from algae, bacteria and forams
would be high.

Rock platform (reef

Reef crest to beach or lagoon.

Found on all islands.

Dominated by algae and

flats)

invertebrates, fish such as Manini and Nanue feed over it at high tide

Beach

Sand, rubble, shingle or beachrock. Found on all islands.

Supports invertebrates,

bacteria and algae
Islands and Motus

Found on all the atolls. May be vegetated or unvegetated and diversity of plant types
varies with size of island, type of sediment base and human landuse

Completely

Found on some islands (Niutao, Nanumaga, Niulakita and others). There are no open
passages to the sea and all seawater movements are by subterranean passages

enclosed lagoon
8.3

SOCIAL ENVIRONMENT

Nuilakita has only a small community. At the 2002 survey there were 8 households and 35 people (19
male and 16 female) on Nuilakita. Discussions with the local Member of Parliament and also the
Pastor suggest that the present population is similar or slightly larger (nine households and up to 40
people). Of these, only two men are classified as permanent residents, both in the age group of 15 – 19
years. The residents of Nuilakita are drawn from Niutao and choose to come for a two-year period..
Public service providers (eg the teacher and nurse) may come from other islands in Tuvalu.
As the population is from Niutao, Nuilakita is not considered a separate island community politically
in Tuvalu. It is represented in Parliament by the member for Niutao. When projects are implemented
in Tuvalu, it is usually done on the same basis for each political constituency. Thus there may be one
tractor, crane truck, etc allocated to the Niutao constituency (which includes Nuilakita). This item is
usually provided to Niutao. As a result, Nuilakita has not received the crane trucks, tractors etc that the
other islands have received.
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In 2002, the survey indicates that the main source of income for was wages for five households and
handicraft or copra sales for the remaining three. None of the households received remittances. Four of
the eight households fished outside of the reef. For these, access through a channel is important. For
all of these, the fishing was for subsistence rather than commercial reasons
There are no motorized vehicles on the Nuilakita and no workshop. Two handcarts are shared by the
families and one is privately owned. Diesel is used for the generator which supplements solar
electricity. Kerosene is required for kerosene stoves which most houses have, although firewood is
used for most cooking. All the diesel and kerosene requirements are brought to the island via the ship.
The island does not have a fusi, or its own Kaupule. It does have an elected leader and a pastor who
are both important community leaders. Food is sent by family members in Funafuti to people on the
island. This is also brought via the ship. As it is not consolidated, it tends to be more difficult for the
ship to transport. This, combined with the small volume, means that it is usually kept in a separate
locker on the deck and offloaded from there.
Discussions with members of the community suggested that loses of cargo due to damage were
relatively small. All the community members spoken indicated that while food may sometimes be wet,
it does not need to be thrown out. The nurse indicated that the cold chain was maintained (however
she is currently without an operational fridge) and that while boxes were often water damaged, there
had not been any medical supplies lost. While little cargo has been sent for the Church, none has been
damaged or lost. The teacher had only arrived that day and was unable to advise of damage to material
for education. This contradicts one of the problems identified by the Review Team (“freight loss and
damage is routine”).
The people on Nuilakita send fresh foods back to family members in Funafuti. This includes bananas,
bags of green coconuts, buckets of kamimi (boiled toddy which forms a syrup) and live pigs. This is
transported via the Marine Departments ships.
The loading and unloading is done manually by the men in the community. Fuel drums are rolled up
the beach face and other items carried to the top of the ramp which is used as a hardstand (the rest of
the ramp was covered by sand). From there the items were put in handcarts to be transported to/from
homes. The nurse advised that there had been no injuries as a result of this manual work.
The nurse advised that she has had to arrange transport for preganant women to Funafuti, but not for
sick or incapacitated. In transporting these people off the island, the only problem she saw was
crossing the reef channel. The transfer onto the ship was not a problem as the workboat would be
lifted onto the ship with the patient in the workboat wherever this was necessary. She felt that this was
less stressful to people than being lifted in a specially designed chair or stretcher.
A ship comes to Nuilakita approximately once per month (ie 12 times a year). The lack of operational
communications means that those on Nuilakita are often not aware of ship arrivals in advance.
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Discussions with the Manu Falou Captain, the community leader and Marine indicate that there would
be about one or two times a year when weather conditions prevented landing on Nuilakita. Where
possible, the ship will wait in case the conditions improve enabling a landing. However this causes
discomfort to those passengers onboard and costs approximately $4,000/day. This occurs once or
twice a year. On one occasion in 2005, the ship left without landing due to sea conditions. None were
sure whether landing would have been possible at an alternative channel.
It is recognized that the people from Nuilakita have a better understanding of the channel and sea
conditions than do the boat operators from the Marine Department. When conditions are particularly
bad, the local people from Nuilakita will swim out to the workboat, climb aborad and navigate for the
boat driver. There are no channel markers or Navaids at the channel.
The nurse was not aware of any cases of cigateria over the previous year.
8.4

WORK PREVIOUSLY DONE IN REEF CHANNEL PROJECT AND ENVIRONMENTAL
IMPACT

The island residents indicated that the previous team was there for about one month. They brought no
machinery with them and only conducted blasting. Material was not emoved from the channel. The
community advised that the work done included:
•

Blasting for the main channel (the “Mr Moore” or Misimoa channel). They indicated that although
some blasting had been done in the past, the main channel on this island was substantially created
by the NZAID funded Reef Channels Project.

•

Blasting for the alternative channel (The Nanue Channel). They indicated that only a small amount
of blasting was conducted on the alternative channel before the construction team ran out of
explosives. It appears to have been very limited and conducted very close to the beach, (contrary
to the basic channel construction guidelines). It has not made any improvement for boat access at
this site.

It should be noted that the EIS (Kaly, 2000) recommended that further assessment was required before
any channel work was carried out at Niulakita because of the expected effect on water draining from
the ponding fringing reef at low tide. Whilst access to the island is much improved with the channel
(albeit it is still the most difficult island to land on) the resulting strong currents that flow over the
surrounding reef and in to the channel exacerbate the difficulties in navigating in to the channel, make
it dangerous for people on the reef flat unloading cargo or getting in to or out of boats. These strong
reef flat currents may now be transporting beach sand into the channel, which is then lost out over the
edge of the reef potentially leading to a long-term erosion problem.
8.5

PROBLEMS WITH SHIP-TO-SHORE TRANSPORT

The following list compiles the main problems identified during the Review Teams visit (July 2003)
and the Pre-Design Team visit (March 2006). In addition to those problems identified by the
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communities on the islands, it incorporates additional problems identified by the Marine Department
and workboat operators in discussions with the Pre-Design Team.
•

The main channel is incomplete and difficult to navigate. This includes an increase in the
strength of currents around the channel and near the shore resulting from the new and only
channel built in 2001.

•

There is no alternative channel to allow for safe passage when the main channel is too rough.

•

The seas are always rough and it is difficult to gain safe ship to shore access for people and
cargo during most of the year, so there is a real need for improved boat access conditions for
even average weather conditions.

•

Freight loss and damage is routine and the burden of the damage is carried by individuals
since there is no Fusi or CFC on the island to mitigate losses as on other islands. This was not
confirmed in discussions by the Pre-Design Team.

•

The existing ramp is difficult to use because it is high on the beach, is elevated off the sand
and is too small to allow for rapid discharging of cargo from boats in the face of constant wave
buffeting at the beach.

•

All freight has to be man-handled from boats to shore in difficult conditions resulting in
further losses and damage to cargo and injuries. The Pre-Design Team was unable to confirm
injuries occurring as a result of manual loading and unloading of cargo.

•

It is not possible to turn the boat quickly at the shore to face the incoming waves. This creates
a safety issue when thewaves are large.

During neap tides, there is limited time for unloading of cargo from Marine Department vessells.
However this is not a problem as the amount of cargo to be delivered is realively small.
8.6

PROPOSED DESIGN

8.6.1

Proposed works with potential environmental impact

The works proposed for Niulakita are:
•

Establish a turning basin for boats on the existing channel.

•

Build bunds to reduce return currents into the exisiting channel.
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•

Place navigation aids (reflectors) for the channel (and alternate if constructed).

•

Investiage alternative channel site to the south-east of the island.

•

Reduce ramp

•

Investigate and if suitable, provide handcarts with improved wheel/tyre designs to enable the carts
to be used on the beach.

•

Provide smaller (20l) drums for diesel to be pumped into on the ship.

8.6.2

Description of existing conditions at each proposed site

The beach surrounding the island of Niulakita is the highest of all Tuvalu islands. Formed primarily
of coral sand with some foraminifera, it reaches a height of at least 3m above the level of the sea at
high tide. Surrounding the beach is a discontinuous fringing lagoon which varies in depth between 0.3
and 1m at low tide. The width of the fringing lagoon varies up to 50m and is bounded by a raised reef
crest towards the rim of the reef platform. This lagoon has a sand, rock and rubble floor and does not
appear to support permanent communities of invertebrates and macroalgae because it is a high energy
environment, subject to regular disturbance by large seas and occasional extreme disturbance from
storms.
The EIS found that the main channel and the Nanue Channel were very similar in terms of the habitats
and species associations with which they are associated. Inspections of the South-East Channel by the
Pre-Design Team were not possible due to tide conditions. However it is likely to be similar to the
channels described in the EIS. They described the environment as follows.
The outer section of the reef platform (the extremities of which on the western side of the island are
only approximately 60-80m from the island and 150 – 200m at the south eastern channel), is
dominated by the presence of a discontinuous raised rocky crest. The crest is horizontally stratified
with each layer being 8-10cm high and is subject to mechanical erosion and chemical weathering and
precipitation so that it forms a series of small terraces, each retaining a shallow pool of water between
waves.
The EIS included a detailed description of the relevant habitats. Time was insufficient to do more than
confirm the EIS’s records. The EIS found that subterranean passages are common through the crest,
and blow-holes are common. The structure of the raised reef crest is similar to that seen on Tongatapu
island (Tonga) and is not present on any other island in Tuvalu. It is probably an extremely important
part of the island’s defence system against the rough seas, particularly as the distance between the reef
edge and island is so small. The crest supports a cryptic community of algae, urchins, molluscs,
worms and other organisms.
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Immediately seaward of the raised reef crest is the spur-and-groove zone which marks the outer
breaker zone and the limit of the island’s reef platform. This area is comprised of smoother rock
covered by coralline algae and algal turf.
The subtidal reef terrace habitat is very wide on the western side of Niulakita and slopes gently out to
sea. The limit of the terrace was not examined during this assessment and the nature of the reef slope
could not be determined due to the rough conditions. That part of the subtidal terrace close to the
island is typical of similar habitats in other islands of Tuvalu and is dominated by the corals
Pocillopora verrucosa, some Montipora and few other forms. The fish and other invertebrate fauna is
also unremarkable and will not be described further here.
8.6.2.1

Misimoa Channel (Ch1) existing main channel

The existing channel at Niulakita lies to the southwest of the village and cuts directly in through the
spur-and-groove (breaker) zone and raised reef crest. It meets with a shallow fringing sandy-bottom
lagoon which is mostly 1m deep and discontinuous around the island. Once past the breakers, the
fringing lagoon allows access to boats directly onto the beach at the location of a small concrete ramp.
There are no obstructions at the mouth of this channel, which on the ocean side drops directly into a
large 3-4m deep sand gutter.
Because of the waves constantly breaking over the raised reef crest during much of the tide, the
fringing lagoon does not drain completely, despite the many drainage channels and subterranean holes
in the reef crest. Since the channel improvements have occurred, this has resulted in a strong return
current at low tide.
8.6.2.2

Nanue Channel (Ch2)

Ch2, the Nanue Channel, is located on the northwestern side of the island several hundred metres
away from the village. This channel appears to be natural and consists of a small break in the reef
crest and a larger than average groove in the breaker zone. It is has been rarely used since the
Misimoa Channel (Ch1) was improved.
The Nanue Channel connects with the fringing lagoon that exists between the reef crest and beach. As
for the Misimoa Channel, it is unlikely that this fringing lagoon drains completely during many low
tides because of the constant influx of water via waves breaking over the crest. The presence of the
fringing lagoon makes it possible to for boats approach the beach after using this channel to clear the
breaker zone.
The community leader at the time of the EIS noted that the Nanue Channel was important to them
whenever conditions at the main channel were at their worst. This was before the main channel was
improved. The community leader at the time of the Pre-Design Study and local fishermen said that
they felt it would not have better conditions than the main channel. They suggested that a location on
the eastern side of the island would be better. After observation of the site, the Pre-Design Team is
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also of the opinion that the Nanue Channel is unlikely to have significantly better conditions than the
main channel under most wave conditions.
8.6.2.3

South-East Channel

The South East Channel is located on the south eastern side of the island approximately 50 m to the
east of the telecom dish and immediately to the east of a large boulder on the rock platform. This
channel is natural. The reef crest is further from the beach than at the sites on the western side
(estimated at 150 – 200m). Discussions with members of the community indicated that the reef flat
would be covered with water at low tide.
Once past the breakers, the fringing lagoon would allow access to boats directly onto the beach. Local
fishermen advised that there is steep drop off on the ocean side of the channel.
The South-East Channel location is likely to have a return current at low tide that is stronger than at
the other channel sites. This is because the reef is wider and any channel would drain a larger area. It
is also possible that this area may be a ponding fringing lagoon. This would need to be investigated
before an alternative channel in this location was approved.

8.6.3
8.6.3.1

Assessment of options to address problems
Bunds

Construction of bunds will assist restore conditions across the reef flat more similar to those that
occurred prior to channel construction. They should also reduce currents, which in turn will reduce
loss of material form the beach.
Ideally material for filling the bags to establish the bunds should not be from the beach as this would
increase the potential for erosion. However it is impractical to import the material as the quantity
required is relatively small. The transport onto the island will be difficult and much is likely to be lost
in transport onto the island unless it is done in very mild sea conditions. Investigation of sources of
aggregate on the island should be made. If appropriate sources are available these should be used. If
they are not available, material should be sourced from accreting areas of beach as far as possible.
When the turning basin is enhanced and Misimoa Channel, the material should be placed on beach
areas where bund material was sourced. This material will exceed that used for the bunds.
8.6.3.2

Misimoa Channel

The Review Team noted that the community felt that widening and deepening the existing channel
would reduce wave action at its mouth and make passage easier, and currents in and around the
channel weaker. The Pre-Design Team supports the Review Teams advice that enlarging the mouth of
the channel would only exacerbate the problems, allowing more of the ocean swell to gain access to
the island, and creating more currents as the channel provided a way for even greater drainage from
the fringing lagoon area that the channel was cut into.
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The Review Team suggested that as long as navigation hazards were removed from the channel and
boats could rely on being able to use maximum power within it, it would be better to restrict currents
by cutting off some of their source of water from the fringing lagoon surrounding the island. Some of
the people present at the meeting with the Review Team accepted this advice, but others found it
counterintuitive and were unconvinced that the steps proposed would help. Despite this, there was
final agreement that our proposed solution should be used. Discussions by the Pre-Design Team with
the island leader indicated that they accepted the recommendations and were satisified to proceed on
this basis.
The Review Team proposed that these requirements mean that mechanisms are needed for quick
turnaround of boats. The Pre-Design Team supports their proposal for a turning basin for the
workboat. This should extend to the west and have dimensions of 20m by 10m. It must not come any
closer to the shoreline than the channel does at present.
8.6.3.3

Navigation Aids

The use of reflector navigation aids rather than solar or electric lights is strongly recommended on the
grounds of sustainability. Given the isolated location of Nuilakita, maintenance will be of greater
concern than other locations. Inclusion of a hook to which a pressure lantern can be attached if
required is also supported.
These are unlikely to have any significant impact on the environment, particularly as reflective lead
lights are used.
8.6.3.4

Alternate Channels

The site to the north (Nanue Channel) would also experience severe conditions when the westerlies
cause difficulties in the existing channel. It is therefore not recommended that this site be considered
as an alternate channel.
A site to the south east (south east channel) was identified but requires further investigation. This site
should provide greater protection during the westerlies and conditions in the channel should be less
severe. The investigation should consider whether:
•

Conditions in this location are better than those at the Misimoa Channel during weterlies. If they
are not, an alternative channel should not be developed here.

•

This is a ponding lagoon. If it is, whether a channel can be established which will not breach this.
Consideration should be given to establishing a channel which is only suitable for access at spring
and neap high water.

•

The significance of the biological environment.
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8.6.3.5

Vehicle and Vehicle Access

The prevailing rough conditions at Niulakita put an extra emphasis on speed in all ship to shore
transfers. There is a need to be able to rely on the channel to count waves and then cross the reef crest
with precision timing with craft that are fast enough to avoid being caught in the next wave. There is
also a need to be able to immediately turn a boat around once it has entered and reached the end of the
short channel so that the bough faces all further incoming waves during unloading / loading. Cargo
and passengers need to be unloaded rapidly and placed temporarily in a safe location so that boats can
be dispatched back out to sea, or brought on shore as quickly as possible.
The Review Team proposed that these requirements mean that a larger hardstand area and the
provision of a vehicle capable of driving on the steep beach mechanisms are needed for quick
turnaround of boats, people and cargo. The Pre-Design Team does not support this recommendation.
Most of the Kaupule have difficulties in maintaining the tractors that they currently have25. It is
extremely unlikely that a significantly smaller community (less than 10% the size of other
commuities) will be able to fund the operational and maintenance costs of a tractor. This is more so
given that the they appear to have the lowest average income in Tuvalu26 and income sources are more
limited.
Given the small volume of freight, it is likely that the additional work in laying/maintaining an
appropriate beach access would exceed the work to unload freight manually. While it is recognized
that there is a potential for injury when doing this manually, no incidence of injury have been reported.
Instead it is proposed to improve the design of the handcart wheels to enable them to access the beach.
This would enable cargo to be directly transferred to handcarts where this was appropriate.
Changes to the containerization for diesel were also identified as reducing the difficulties in unloading
diesel. This would involve providing 20l containers for diesel and pumping the diesel into these from
the boat. No adverse environmental impacts were identified associated with this.
8.6.3.6

Other

If the improvements to the channels do not achieve the increased speed of access required, future
consideration of a provision of a smaller, faster boat should be made. However, this should not be
investigated unless other improvements have not addressed the issues satisfactorily. Any such
assessment must consider sustainability.
WHAT ABOUT REDUCTION IN RAMP

25

On each island, at least one of the two tractors that the Kaupules had was not operational and in some cases
appeared beyond repair. The proposed provision of tractors by the Republic of China (Taiwan) will not include
Nulikita as the island falls under the Nuitao Kaupule.
26
The ADB(2003) report shows Niutao as having the lowest average income. Nuilakita is a subset of this. The
2002 census figures show that Nuilakita has fewer sources of income that Nuitao. It is therefore assuumend
Nuilakita has the lowest income.
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8.6.4

Expected economic, social and environmental impacts at Niulakita

Element

Details

Economic / Social impacts

Environmental impacts

Recommendation

Improve Misimoa

Remove rocks and protrusions

Improve safety.

Minimal if general guidelines

Guidelines must be followed.

channel (the main

into the the channel. Provide a

Increase the range of weather and tidal conditions during

are followed.

The channel must not be lengthened.

channel)

turning basin.

which it can be used.
Reduced frequency of delays in offloading will reduce
Marine Department costs.

Bunds

Construct bunds across reefflat to

Improve safety.

Will more closely approximate

Recommended. Material from channel

reduce return flows

Reduce time for Marine Department to offload cargo and

conditions before channel

works to be placed on any coastal areas

passengers.

constructed.

material for bunds is sourced.

Reduced erosion.
Source of material may
promote erosion.
Remove ramp

Remove ramp seaward of

Reduced erosion.

Recommended.

Unknown until EIA completed.

Recommended.

vegetation line.
Investigate alternate

Investigate (inc. EIA) alternative

Improve safety if suitable.

channel

channel site to south of main

Reduced frequency of delays in offloading will reduce

channel.

Marine Department costs if suitable.

Land based lead lights for

Improved safety during night and rough sea conditions.

Insignificant as on land.

Recommended.

Insignificant

Recommended

Insignificant

Recommended

Navaids

channels using pressure lanterns.
Alternate handcart

Investigate alternate wheels

Enable quicker transport of cargo.

wheels.

which will enable beach access.

Reduced potential for personal injury whencarrying cargo.

Fuel containers

Provide 20l containers for diesel

Increased speed for moving diesel off the beach.

and revise system as required.

Reduced potential for personal injury when moving diesel
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Element

Details

Economic / Social impacts

Environmental impacts

Recommendation

drums.
Reduced cost from corrosion and damged drums.
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8.7

RECOMMENDATION

The improvements to the main channel on Niulakita should be considered a high priority. Corrections
are required to the existing channel to reduce the strong currents which now drain water and sand from
the fringing lagoon surrounding the island. The currents are a hazard to navigation by small boats and
are a hazard to people working or swimming in the area. Erosion adjacent to the channel was more
noticeable after construction of the beach ramp in 1998 and at high tide beach sediments are pulled in
to the channel. The ramp should therefore be removed.
No work on an alternative channel should proceed until the alternative site has been fully investigated
to identify potential environmental impact, means of mitigation and the number of occasions in which
it would have allowed safer access to the island. This will enable a decision to be made as to whether
the impact of the proposed works justifies the benefits.
Nanue Channel should not be the alternative channel site as it will not achieve significant benefit.
It is recommended that investigations into the alternative site commence immediately. Nonconstruction works and the bunds should also be commenced immediately. The other construction
works at this island should commence once a decision is made in regard the need for and location of
an alternative channel. All construction activities must conform with the guidelines provided.
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Annex A Construction Guidelines
The recommendations which follow are designed to avoid or minimise impacts of the proposed
construction works. In some cases they will serve to improve the utility of the channel for boat access
and improve fisheries productivity in and around the channel. Most of these guidelines relating to reef
channel blasting were given in Kaly (1989). Additional general construction guidelines have been
included. These suggestions should be followed wherever possible during the construction of all
channels proposed for this project.
In terms of terminology it should be noted that:
•

Should: where should is used this indicates good practice. It is recognised that construction
requirements may require breaching of the recommendation. Where this occurs, written approval
for the proposed course of action must be obtained in advance from the relevant members of the
PCC (eg Department of Environment and NZAID).

•

Must: where must is used this indicates required action. Breach of these recommendations would
adversely impact the environment or sustainability of project outcomes. It is recommended that
this be included into contractual arrangements so that breach of these conditions would result in
severe financial penalty.
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1
1.1

Location of Channels
NEVER BUILD A CHANNELS WHICH CONNECTS A PONDING LAGOON WITH THE
OCEAN

This is a special case of a traversing channel. Ponding lagoons are those in which the water level at
low tide is higher inside the lagoon than in the outside ocean. In other words, they have built up reef
crests that hold water in the lagoon at a level of up to 1.5 m above low tide level much like a
swimming pool. Ponding lagoons are rare. In Tuvalu, Nanumea Atoll had a ponding lagoon up until
WWII. With the construction of the American Passage, the ponding lagoon there became more
influenced by tides and dropped by approximately 1m in level during low tide. This apparently
resulted in the loss of an entire habitat unique to that atoll and is likely to have lead to a marked
decline in productivity. The tidal currents developed in that channel are also so strong that only
highly-powered boats are able to use the channel over most of the tidal cycle. Ponding lagoons should
never be destroyed in the future by building traversing channels.
1.2

AVOID BUILDING OR ENLARGING CHANNELS WHICH CONNECT WITH LAGOONS (I.E.
TRAVERSING CHANNELS)

Traversing channels can lead to large changes in the way that waters move in and out of lagoons.
Whether natural or man-made, such channels usually have very strong tidal currents developed in
them and can move large amounts of sand in them. They may also be vulnerable areas of an atoll
which allows cyclonic storm energy to cross into the lagoon, allowing greater damage and disturbance
than in areas with continuous reef crests. Existing atolls with natural traversing channels are usually
in dynamic equilibrium with the amount of water and sediments moving through them and the stability
of islands nearby. They are also often excellent fishing areas because they are highly productive areas
which reef fishes use to migrate into and out of the lagoon.
Artificial traversing channels may also behave in this way with time, but to do so may result in a
change in sediment transport of the atoll. In some cases, new islands may be formed, and in others
parts of islands or entire islands may be lost. A new traversing channel may also make an area of reef
more vulnerable to cyclone damage by translating more of the energy over the reef crest. The specific
behaviour of any one proposed artificial traversing channel is very difficult to predict. It is for these
reasons that under the precautionary principle, traversing channels should be avoided as much as
possible.
1.3

LIMIT THE NUMBER OF CHANNELS BUILT ON ANY ONE ISLAND OR ATOLL.

The suggested maximum limit to the number of channels to be built on any one island or atoll is not
more than one per three km of oceanic shoreline taken at the reef crest. This is an average for the
entire atoll in question, so that spacing of channels can be as required. This recommendation aims to
limit the total area affected by channel works(and hence effects on fisheries productivity and other
ecosystem values) on any one atoll or island.
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1.4

BUILD CHANNELS ON THE PROTECTED SIDES OF ISLANDS, AVOID REEF POINTS AND
FAVOUR AREAS ALREADY DAMAGED BY OTHER ACTIVITIES

These recommendations are intended to focus channel-building activities to areas of lower
productivity, lower exposure to storms (which could cause more damage in areas affected by blasting)
and minimise the total area of reef damaged on any one island or atoll. The most actively growing
parts of atolls are usually those that face into the wind / oceanic currents, and on points which tend to
stick out more into the currents. These areas are often well known by islanders as excellent fishing
areas or “tuna holes” and should be left intact.
Building channels on the highest area of the rock platform may also help to minimise runoff into the
channel from nearby areas over a greater part of the tide. Look for an area that dries out the quickest
or is the most shallow during low tide.
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2
2.1

Channel Design
BUILD CHANNELS SO THAT THEIR WALLS AND FLOORS ARE COMPLEX

Complexity in this context means varying the types of substratum on the channel floors and wall to
include crevices and holes of varying sizes, different types of surfaces (sand, rubble, rock) and a
variety of habitat-forming organisms (corals, algae). Such features will develop in channels which
have been deliberately “roughly cut”. This strategy will have the effect of increasing the diversity of
organisms taking up residence in the channels, and is likely also to increase overall productivity and
resiliency of the channel to future disturbances.
This will also increase the friction in the channel. This will assist reducing currents re and making the
channel more navigable.
2.2

MINIMISE THE SIZE OF CHANNELS AND KEEP THEM AWAY FROM BEACHES

Any channel construction leads to at least some loss of organisms, productivity and resiliency of the
ecosystem involved. Here we suggest keeping such losses to a minimum by building channels of a
size that is sufficient for their purpose, but not unnecessarily large.
Fringing channels (those built leading up to an island) should not come closer than at least 30m to the
beach they approach. The channels are built on high energy shores with waves constantly coming in
and water needing to drain away backwards underneath the incoming waves. Where channels are cut
into the rock, they quickly become exit-ways for water to drain back out to sea, developing strong
“rip” currents. If such rips are permitted close to a beach, they are often strong enough to take sand
and rubble away with them, dumping it off the reef slope and effectively removing it from the island’s
sediment system.
2.3

BOULDER LININGS MAY BE USED ON EITHER SIDE OF CHANNELS IF REQUIRED

A wall of boulders running on either side of a channel is sometimes constructed to work as a bund and
dampen-down the “rip” effect of water draining into channels to move back out to sea. These walls
can provide shelter and habitats for new organisms not normally found on intertidal platforms and
therefore increases diversity.
If boulder linings are established, the boulders must be separated be separated from the rest of the
spoil. The remainder of the spoil must be removed and ONLY the boulders placed along the channel.
In each case, calculations must be done to determine the minimum size of boulder that can be used in
that wave environment so that they will not be moved. If the channel is long, the boulder walls should
have gaps in them to allow for better water movement in the channel.
2.4

REINFORCE THE INSIDE SURFACE OF SOFT ROCK CHANNELS WITH CONCRETE RIBS.

This is only necessary if the new rock exposed by blasting is soft and will be unduly susceptible to
erosion. This measure is not necessary if the rock within the channel is very durable.
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3
3.1

Construction Management
ESTABLISH DEFINED AREAS (‘ROADS’) FOR VEHICLE ACCESS ACROSS REEFS.

Movements over the backreef for construction purposes should be restricted to “roads” as much as
possible to limit the amount of area damaged.
3.2

RELOCATE ANY CORALS LIKELY TO BE DAMAGED BY CONSTRUCTION OR
SUBSEQUENT USE OF THE CHANNEL.

These could be placed in adjacent habitats with care being taken to place them in the same relative
position in which they were found. This will be most important on the lagoon side where the reef
habitats are closest to the channel. It is unlikely that corals will be directly destroyed on the ocean
side.
3.3

MINIMISE DAMAGE TO FISH COMMUNITIES FROM BLASTING

Fishes are particularly vulnerable to damage by blasting because they possess a swim bladder which is
easily destroyed by the shock wave of an explosion. This means that fishes not in the immediate area
of a blast may still be killed (this does not occur with corals, other invertebrates and algae).
This objective can be met in two ways. The blasting schedule should be arranged so that blasts are
carried out after 11am. We found that blasts carried out in the morning killed more fishes than those
during later hours.
Perhaps a more effective measure would be to set an initial small blast in the area to frighten fish away
from the site. There should only be approximately 5 mins between the small and full blasts.
3.4

MINIMISE THE AMOUNT OF RUBBLE WASHING AROUND ON THE REEF CREST DURING
CONSTRUCTION

Spoil from blasting (rocks, rubble and sand) should not be spread over a wide area of the intertidal
platform. This requires stockpiling it above the high tide mark or using it immediately for other
purposes. Placing the spoil on the intertidal or subtidal platform unnecessarily disrupts the ecology of
these habitats which are important to reef fisheries and other ecosystem services. It could also make
the reef more vulnerable to outbreaks of ciguatera by disturbing established communities of algae and
corals.
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4
4.1

Enhance Environment
STABILISE THE UPPER BEACH ADJACENT TO CHANNELS

Channels will tend to focus human activities to that area of beach and island adjacent to them. This
usually leads to degradation of the vegetation fringe and beach profile, possibly also making the area
more susceptible to cyclone damage. We suggest that the access road to each channel should be
angled in relation to the channel and the sides of the roadway and the top of the beach be stabilised
with coconuts and low bushes for 20-50m on either side of the channel.
It may also be desirable to reinforce eroding beach faces with groynes or other structures designed to
slow water flows near the sand.
4.2

RESTORE ANY NEWLY-FORMED SURFACES WITH CORAL SEEDING

The newly blasted channel and surrounds could be “replanted” with coral pieces to encourage the
recolonisation of populations of corals, fish and algae. 10cm fragments of corals collected from reef
areas nearby, transported in seawater, and could be either scattered during periods of calm weather, or
attached using cement. Cement attached corals have much higher survivorship that scattered ones.
Care should be taken not to overcollect fragments from source communities. Coral seeding may help
to restabilise the blasted area and reduce the possibility of an outbreak of ciguatera.
4.3

CONSIDER DECLARING A PERMANENT MARINE RESERVE ON EACH ISLAND WHICH
HAS CHANNELS

Scientists are increasingly finding that marine reserves are an important way of managing ecosystems
from a fisheries and development perspective. The general trend is that 20% of reef areas should be
set aside as reserves. We suggest setting aside even small areas as a kind of compensation for the loss
of areas of reef to channel construction and other developments. No fishing, collecting or other human
damage should be allowed in the reserves. Part of their purpose is to ensure continuing supplies of
young animals and plants to areas of the reef being used by humans.
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