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PREFACE
Research completed for this report took place between August 2003 and
September 2006 during my service as a United States Peace Corps Volunteer
in Port Vila, Vanuatu. During this time I served as a watershed hydrologist
with the Tagabe River Management Committee (TRMC), a stakeholder group
with representatives from local, regional and international non-government
organizations (NGOs), government, industry, communities, and private
individuals.
This report is submitted to complete my master’s degree in environmental
engineering from the Master’s International Program in Civil and Environmental
Engineering at Michigan Technological University. It focuses on my work with the
TRMC

in

coordinating,

implementing,

monitoring

and

evaluating

watershed

management and planning activities within the Tagabe River Watershed Catchment
Area.

Although this was my primary assignment, I was involved in many other

projects as an Engineer/Planner for the Shefa Provincial Government Council. These
projects included:
•

Designing and facilitating workshops on constructing composting
toilets and alternative onsite sanitation systems,

•

Working to improve coordination between government agencies and
grassroots organizations on solid waste management issues in the
urban and peri-urban areas of Port Vila Municipality,

•

Assisting the Efate Land Management Committee in raising awareness
and collecting and presenting GIS information on a reserve or “no
lease” area within the middle of Efate initiated by the Vaturisu Council
of Chiefs,

•

Co-facilitating, organizing and developing materials with another
volunteer for a workshop on community based rural water supply
committees on the island of Ambae, and

•

Advising fellow Peace Corps Volunteers on designing and funding
community water supply and sanitation projects.
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ABSTRACT
Vanuatu is one of only five countries in the Oceania designated as a least developed
country (LCD). It faces rural development challenges, increasing numbers of people
from rural areas coming to urban areas looking for work and social freedoms not
available in villages, and increasing development of squatter settlements near rivers.
Watershed management is a new concept to Vanuatu and the government is utilizing
it to address issues of decreasing water quantity and poor water quality within the
Tagabe River Watershed Catchment Area (TRWCA), the only source of water for the
capital of Vanuatu, Port Vila. This report documents land use activities initiated on
state land within the TRWCA to pilot sustainable alternatives and management
techniques to help improve the health of the TRWCA. Water protection zones were
also established to help curb development and restrict certain land use activities
within zones deemed vulnerable to contamination. Activities have progressed well
with some difficulties in nearby communities using the river.

Recommendations

were made regarding the integration of more community involvement into the
development of a management plan for the TRWCA in the future.
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1.0 – INTRODUCTION
Vanuatu is one of only five countries in the Oceania designated as a least developed
country with high rates of poverty, poor nutrition, health, education and adult
literacy, and a weak economy. It is a Small Island Developing State (SIDS) with a
small population primarily located in rural areas and relying on subsistence
agriculture.

Development within rural areas is a challenge due to poor

communication and transportation links, along with local institutions resistant to the
social change necessary for sustainable development to occur.

The majority of

economic activity occurs within the two municipal towns in the country, Port Vila and
Luganville.

This attracts people from the outer islands and rural areas to these

towns looking for work, services and social freedoms not available in villages putting
development pressure on urban infrastructure, increasing demand for municipal
water and housing. Planning and development of residential areas is expensive and
slow, resulting in an increase in urban squatter settlements, especially near rivers to
take advantage of the water source.
Watershed management planning is a new concept within Vanuatu for addressing
the issues of decreasing water quantity and quality within the Tagabe River
Watershed Catchment Area (TRWCA), where municipal pumps supply the only
source of water to the nation’s capital of Port Vila. The Tagabe River Management
Committee (TRMC) is the response from government to address all of these issues
immediately and in a sustainable manner by consulting stakeholders at the
community level. As stated at the UN Barbados Convention in 1994:
Inadequate action to safeguard watershed areas and groundwater resources poses a
further long-term threat, while in urban areas rapid population growth, changes in
economic strategies and a growing per capita use of freshwater are significant
challenges.

In that context, sound long-term management strategies for water

catchment and storage areas, including the treatment and distribution of limited
water supplies, are of particular economic and environmental importance. A common
threat to the freshwater resources of Small Island Developing States (SIDS) is the
contamination of supply by human and livestock waste, industry-related pollution
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and, in some cases, pesticides and other agricultural chemicals (UN Barbados Plan of
Action, 1994).

It is for these reasons that a water protection zone was established to regulate land
use activities within the watershed with the goal of preventing pollution of the
municipal groundwater supply. The government’s ownership of state land along the
Tagabe River was a great opportunity for them to establish pilot programs
demonstrating alternative and sustainable activities within watersheds throughout
Vanuatu while addressing the negative impacts of land use activities, such as
agriculture and livestock grazing, within the TRWCA.
This led to the development and implementation of many activities within the
TRWCA as demonstration projects to help residents with leases in the TRWCA or
residents that relied on the river as a domestic water source and the surrounding
lands for agriculture as a source of food and income, to work with the TRMC an take
part in the management of the TRWCA to protect the water quality and quantity
within the TRWCA.
1.1

Objective

The objective of this report is to discuss and provide recommendations for the
various planning decisions and coordinated activities implemented by the TRMC
during my 3 years of service as a Peace Corps Volunteer in Vanuatu.

Activities

implemented by the TRMC were related to watershed management and planning
within the TRWCA, specifically within the Matnakara Water Protection Zone (MWPZ).
This report will serve as a reference for drafting a watershed management plan,
which requires the development of action plans for each activity within the TRWCA,
and a template for implementing similar activities downstream of the MWPZ.
Although the TRMC was involved in some activities downstream of the MWPZ, they
are outside the scope of this report.
The development of the land use activities within the TRWCA is distinctive to
Vanuatu and the MWPZ in particular.

While the process involved in defining the
10

MWPZ and the various Water Protection Zone (WPZ) boundaries within was based
on similar practices in Western Europe utilizing scientific principles (Stauffer, 2005),
the land use conditions or restrictions and activities within the MWPZ were
developed and implemented by ni-Vanuatu through the TRMC, enhancing national
ownership of the project and its long-term success.

Figure 1-1

Photo from Proposed Dairy-based Livestock Farm of Tagabe River
and Proposed National Botanical Garden. (Photo: Tawney, 2003)

Chapter 2 introduces background information on Vanuatu describing the geography,
climate, environment, people, culture, history, economy, government and politics of
the country.
A short background on the challenges of watershed management planning in
Vanuatu, a discussion of data collection methods used in this study, the physical
characteristics (geography, geology, soils, topography, and hydrology), historical
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and current land use activities within the TRWCA, the formation and objectives of
the TRMC and issues within the MWPZ with the project methodology used when
planning or implementing activities within the MWPZ are included in Chapter 3.
Various activities implemented or planned within the MWPZ, the WPZ boundaries
and restrictions, and the data that was collected relating to all of these activities are
described in detail in Chapter 4.
Chapter 5 highlights the lessons learned within the MWPZ, the current status of land
use activities, and concludes with recommendations for future management
activities within the TRWCA.
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2.0 – BACKGROUND ON VANUATU AND THE TAGABE WATERSHED
2.1

Geography, Climate and Environment

Vanuatu is an archipelago of over 80 islands, 65 of which are inhabited (CIA, 2006),
in the South Pacific Ocean located west of Fiji and east of Australia (Figure 2.1).
The country controls an area of 860,000km2 , with only 12,336km 2 above sea level.
Vanuatu stretches 1176km from north to south crossing 8 degrees of latitude. The
Northern islands are tropical, warmer, more humid and receive more rain; while the
Southern islands are subtropical, experiencing cooler, seasonal weather with a wellpronounced summer and winter (O’Byrne et al., 1999).

Figure 2-1

Republic of Vanuatu. Source: University
of Texas at Austin Perry-Castañeda
Library Map Collection (CIA, 1998)
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Vanuatu is one of the most natural disaster-prone countries in the world. Located
along the Pacific Ring of Fire and fueled by the subduction of the Indo-Australian
plate under the Pacific plate, Vanuatu is home to frequent earthquakes and nine
active volcanoes, including one of the most easily accessible volcanoes in the world,
Mount Yasur on Tanna Island.

Tsunamis following large earthquakes are also a

threat to villages located close to shore. However, cyclones are the largest natural
disaster, causing the most damage to islands in the form of property damage.
Vanuatu experiences about 2.5 cyclones a year; most of these only cause minor
damage from the rain and wind, but about every 30 years there is one that causes
major damage. The most recent of these was Hurricane Uma in 1987, which ripped
the roofs off of almost every building in the capital, Port Vila, damaged or sank over
30 ships, and caused major flooding throughout the country (O’Byrne et al, 1999).
2.2

People and Culture

The people of Vanuatu call themselves ni-Vanuatu, or “of Vanuatu”, and are largely
(98.5%) Melanesian, sharing similar cultural and racial characteristics with the
people of Papua New Guinea, Solomon Islands, New Caledonia and Fiji. Today the
population of Vanuatu is estimated at 208,869 people with an annual growth rate of
1.49% (CIA, 2006).

Vanuatu is primarily a rural nation with around 20% of the

population living in the only two urban areas in the country: Port Vila and
Luganville. Prior to the early 1800’s, the population was estimated at around one
million people; but with the influx of missionaries, traders and blackbirders,
exploiting ni-Vanuatu and spreading disease, the population was reduced to its
lowest point of around 45,000 people by 1935.

Surprisingly, many ni-Vanuatu

retained their indigenous languages so that over 105 different indigenous languages
are still spoken today, along with the national languages of French, English and
Bislama. Bislama is a lingua franca (a pidgin English) spoken by over 70% of the
population and is necessary for communication amongst villages and islands with
different languages.

This was the language in which I was fluent and used to

conduct my work (O’Byrne et al., 1999).
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The predominant religion in Vanuatu is Christianity, with over 80% of ni-Vanuatu
worshipers. Presbyterians are the largest denomination, representing 31.4% of the
population (CIA, 2006). Even though Christian missionaries prohibited the practice
of local customs, ni-Vanuatu preserved some of them while incorporating Christian
ideals into their culture (O’Byrne et al., 1999).
The preservation of local customs, language, and land is the basis of the
constitution of Vanuatu.

Pigs, mats woven from pandanas leaves, and kava, the

traditional stimulating drink, all play an important role in the culture as currency for
bride prices, fines, conflict resolution, and chiefly stature.

Every ni-Vanuatu has

access to land as land cannot be sold, it can only be leased.

Land ownership is

customary in that you can only obtain it by marrying into the family that owns it
(O’Byrne et al, 1999).
2.3

History

Vanuatu began receiving its first inhabitants from Papua New Guinea and the
Solomon Islands around 3000 BC. The communities remained relatively isolated and
the population flourished with very little change in culture until being discovered by
European explorers. The first explorer to expose Vanuatu to European culture was
the Spaniard Captain Pedro Ferdinand De Quiros in 1606.

Ni-Vanuatu preliminary

impressions of their pale-skinned visitors were that they were ancestors returning
from the dead on “floating villages”.

The French explorer Louis Antoine de

Bougainville was next to pass though in 1768, but the explorer that would map out
most of Vanuatu in 1774, and give the archipelago its colonial name of New
Hebrides, was Captain James Cook.

Most of the islands in Vanuatu still use the

names given to them by Cook (O’Byrne et al., 1999).
Vanuatu was spared the interests of Europeans until the Irish trader Peter Dillon
visited the southern island of Erromango and discovered sandalwood in 1825.

As

trading increased in the region, the church began sending missionaries to convert
the local inhabitants. In 1839, the first missionaries arrived in Erromango. Shortly
after arriving, two were killed and eaten. The churches were more careful but were
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still persistent in doing their work as evidenced by the importance of Christianity in
the current culture. As the sandalwood trade began to slow down due to decreasing
stocks, another more insidious trade was beginning to boom by 1863. Blackbirding
or “labor trading”, a form of slavery, was popular as a source of cheap labor
because it was in high demand at the sugar plantations in Australia and Fiji.
Islanders were either kidnapped or lied to by blackbirders into working 3 to 12 year
contracts after which they were taken back to their island with what little they had
earned during their years of labor. Some were carelessly taken to the wrong island
where

they

were

usually

stripped

of

their

possessions,

killed

and

eaten.

Blackbirding was eventually banned altogether by 1913 in the Pacific after a very
hard fought lobby by Presbyterian missionaries (O’Byrne et al., 1999).
Starting in 1854, French and English peoples started settling in Vanuatu.

The

numbers increased, especially in the 1860’s, to establish cotton plantations during
the US Civil War because before the war, the South was the largest producer of
cotton in the world. As the numbers of French and English settlers increased, the
conflicts between themselves, and the native peoples as well, increased.

To

establish some semblance of law and order to the chaotic conditions in the islands,
France and Britain signed a pact called ‘the Condominium’ to jointly rule the islands
to protect their interests in 1906 (O’Byrne et al., 1999).
In 1942, the War in the Pacific came to Vanuatu as the Americans set-up bases on
Efate and Santo to support and reinforce the existing forces in the Solomon Islands.
Over half a million American soldiers passed through these bases on their way to
other theatres of the Pacific War.

The Americans were seen as saviors to ni-

Vanuatu; it was because of them that the Japanese were prevented from invading
Vanuatu. While this may have been true in principle, in actuality the Japanese never
even fought a battle in the archipelago.

American servicemen left quite an

impression on ni-Vanuatu with their perceived wealth and generosity.
influential fact was that there were black servicemen.

The most

Seeing men like them with

such wealth, purpose and freedom started a movement toward independence that
was finally realized on July 30, 1980 (O’Byrne et al., 1999).
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2.4

Economy

Subsistence agriculture is still practiced by over 80% of the population.
imports about 3 times more than it exports in value.

Vanuatu

Copra, beef, cocoa, timber,

and kava are main exports, with the main importing nations being Thailand and
Malaysia. Machinery and equipment, foodstuffs (rice and tin fish), and fuels are the
main imports, largely from Australia and New Zealand (CIA, 2006).

The fishing

industry in Vanuatu is struggling at the local level from lack of infrastructure, access
to markets and illegal fishing from international trawlers (O’Byrne et al., 1999).
Tourism is by far the largest generator of foreign exchange in Vanuatu, followed by
agriculture and international banking (tax haven). Services account for 62% of the
GDP, benefiting directly from the tourism industry. Tourism is growing rapidly with
over 60,000 visitors in 2004, up 10,000 from the previous year (VSO, 2006). The
vast majority of these visitors come from Australia and New Zealand (O’Byrne et al.,
1999).
2.5

Government and Politics

Vanuatu is a parliamentary republic formed following their independence in 1980
from the French-English Condominium.

There are 52 Members of Parliament that

serve 4-year terms in the national legislature.

The prime minister represents the

executive branch of the government with 12-13 departmental ministers.

The

president is appointed by parliament and represents the country as head of state.
The Malvatumauri Council of Chiefs advises the government on matters of custom
and culture.

There are 6 provincial governments that help to administer

development within the rural areas (O’Byrne et al., 1999).
Politics in Vanuatu are divided along family lines similar to some divisions in villages
regarding Christian denominations. There are many political parties and allegiances
within and between them change frequently.

Currently six large political parties

hold 36 seats, with the rest divided amongst smaller parties and independents.
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The current president is Kalkot Matas Kelekele, and the Prime Minister is Ham Lini,
the brother of the late Dr. Father Walter Lini, independence leader and first prime
minister of Vanuatu (CIA, 2006).
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3.0 – WATERSHED MANAGEMENT AND PLANNING
3.1

Background

Watershed management planning is a new concept to Vanuatu that is complex and
difficult to implement effectively. It requires the cooperation of diverse groups of
stakeholders with different, often conflicting agendas (Emerson, 2006).

Most

approaches toward watershed management in developing countries in the past paid
close attention to the scientific management of land within a watershed to control
the effects of flooding, erosion, and sedimentation primarily caused by deforestation
within the upper watershed.

This form of management has shifted, including

stakeholders at the local level more within the management process and effectively
changing the focus of watershed management from addressing primarily scientific
factors to social factors (Sheng, 1999, Gibson et al., 2000, Naiman et al., 1997).
In the past, watershed management goals were typically developed based on
utilization of the defined watershed for one purpose.

An integrated approach to

watershed management would use cost/benefit analysis to consider all the possible
utilizations for the watershed to include them all under one management plan.
Possible utilization purposes include (Krairapanond et al., 1998):
1 Renewable resource protection (i.e. soil, forests, biodiversity, water)
2 Agricultural development (i.e. irrigation, wetland drainage, land use)
3 Hydropower for electricity generation
4 Control over water flow within watershed (i.e. flood control)
5 Industrial development (i.e. factories)
6 Pollution management (i.e. sewage disposal)
7 Improvement of social and cultural lives of local residents (quality of living)
Identifying alternative solutions to integrate many utilization purposes within a
watershed is difficult. According to Randhir et al., 2005, there are two solutions for
maximized production of multiple utilization purposes within a watershed: through
compromise and relative bargaining or win-win consensus agreements.

This is

shown in Figure 3-1, where group A is the polluting group and group B is receiving
the negative impacts.

Each has their respective utilization purposes (W 1 and W 2)
19

within the watershed, which are achieved through utility functions or actions (UA and
UB) by each respective group. Solutions like S0 result in reduced production of the
utilization purposes for both groups when the preferred solution for group A (S1) has
negative impacts on group B and visa versa. This solution is most common when
the two groups do not work together toward a solution. However, through relative
bargaining, a solution (S 3) is reached that is a compromise between the two
preferred solutions for each group (S 1 and S 2 respectively), but better than not
working together (S 0). An even better solution is the win-win agreement (S4), which
is a consensus that results in increased productivity for both groups beyond even
their preferred solutions. This is usually achieved through joint/collective action in
developing/identifying technology that reduces the negative impacts of utilization
purposes on each respective group (Randhir et al., 2005).

Figure 3-1

Maximized Production of Multiple Utilization Purposes

In the Tagabe River Watershed Management Area (TRWCA), the main utilization
purposes of the watershed are protection of renewable resources (water quality and
quantity for Port Vila water supply), improvement of the social and cultural lives of
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local residents (quality of living), agriculture and industrial development. Protection
of the quantity of water resources focuses on the headwaters or upper watershed
and the protection, conservation and rehabilitation of the forests within these areas
(Krairapanond et al., 1998). The protection of water quality focuses more on land
use restrictions on agricultural and industrial development that reduce in severity as
the distance from the point of groundwater extraction increases.

For all of these

activities to develop within the watershed without negatively impacting each other
the TRMC is working with the stakeholder groups representing each of these
activities to achieve a compromise or hopefully a consensus agreement to maximize
watershed use between all groups.

For most of these groups to begin working

toward an agreement, a different approach toward development must take place.
For the most part, the “top down” approach towards development does not work,
especially

within

countries

like

Vanuatu

with

serious

communication

and

transportation limits between urban and rural areas, and limited resources within
government institutions. A movement, started about 25 years ago, from top-down
approaches to “bottom-up” approaches that focus on including local communities
within the planning and implementation process, is now the standard approach
toward development (Rhoads, 2005). However, the bottom-up approach is not the
only way to approach development issues, especially complex ones that require
integrated management. In another watershed development project in Kerala, India
they experienced similar problems, both government departments and NGOs
implementing development projects independent of one another. A factor of failure
for the project was that NGOs were not acting as facilitators between government
and communities.

Government themselves had issues with lack of coordination

between politicians, civil servants and the watershed committee as well as staff
leadership and accountability to the project within government departments
(Vishnudas et al., 2005).

In watershed management planning, at least from my

experiences in Vanuatu, both approaches need to be implemented so they meet in
the middle. This was the approach I took while working with the TRMC. Eliminating
duplicity in projects and enhancing communication between government, NGOs, and
communities was my mission.
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One example of the failure to integrate the two approaches was with the
implementation of a waste minimization initiative by a local NGO.

The NGO

coordinated the project with primary schools around Port Vila, supplying schools
with three rubbish bins: one for compost, one for plastic bags, and one for ‘other’
waste.

The compost was used on the school grounds in small gardens that each

class would prepare and care for. The other two bins were taken to the landfill by
the municipal garbage trucks. Were there separate compactors on the truck for the
plastic bags and ‘other’ waste? No. They were both unceremoniously dumped into
the truck. How did the children at school feel after they had dutifully separated the
waste only to see it mixed together in the truck? The point is not whether it was a
good idea to separate plastic bags from the waste in the first place, but that the
municipal government and NGO, working separately, could not have disposed of the
bags separately.

Achieving these goals requires both of them to work together,

municipal government providing infrastructure, and the NGO providing awareness
and working with communities to institute change.
Vanuatu took a unique approach toward addressing the issues of land use pressure
within the TRMCA. Water Protection Zones (WPZs) were established to protect the
groundwater supply for the municipality through limiting land use development
within areas deemed vulnerable to groundwater contamination.

Also alternative

land use activities were sought that benefit residents who depend on the TRWCA as
a source of water, food, recreation and agricultural products as a source of income
while also reducing negative impacts on the Tagabe River and helping to rehabilitate
the TRWCA through reforestation.

This is effective, approaching sustainable

watershed management from two directions, resource utilization in the lower TRWCA
to the middle TRWCA and the reforestation of lands from the middle TRWCA to the
upper TRWCA. All of this work aims to implement the two utilization purposes of
protecting water resources and improving the social and cultural lives of local
residents through rehabilitation of the TRWCA through watershed management
planning, specifically within the Matnakara WPZ (MWPZ).
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The steps commonly used to develop a watershed management plan in the U.S.,
especially when dealing with water quality, have been developed by Michigan State
University (MSU) Institute of Water Research, MSU Extension, and the Michigan
Department of Environmental Quality (DEQ) Nonpoint Source Program (Brown et al.,
2000). They are listed below:
1. Identifying and Networking with Local Agencies and Citizens
•

Identifying

stakeholders

within,

or

with

interests

within,

the

watershed and conducting meetings to gather their views
•

Establishing geographical boundaries of watershed

•

Forming committee

2. Getting to Know Your Watershed
•

Identify pollutants in watershed: causes and sources

•

Identify watershed uses

•

Define watershed plan goals

3. Defining a Critical Area
•

Focus on an area in the watershed that is suffering from the most
pollution or the highest potential risk of pollution

4. Surveying the Watershed to Inventory Your Critical Area
•

Survey the watershed identifying pollution

•

Modify pollution list: causes and sources

5. Prioritizing Pollutants, Sources and Causes
•

Based on identified watershed uses and critical area

6. Objectives for Your Watershed Goals
•

Using prioritized list of pollutants and identified watershed uses

7. Identify Systems of Best Management Practices (BMPs) Needed
•

For each identified pollutant: source and cause (i.e. sedimentation:
agricultural setbacks from riverbanks, erosion control measures)

8. Identifying and Analyzing Existing Local Projects, Programs and Ordinances
•

The ones that impact the water quality of your watershed

•

Check that they are inline with your states watershed plan goals

•

Where possible, coordinate to improve them

23

9. Informing and Involving the Public
•

Identify target audience, delivery method and message

•

Develop information/education strategy

10. Developing an Evaluation Process
•

Understand importance of evaluation and different methods

•

Choose and implement an evaluation method

11. Assembling your Watershed Plan
•

Review and compile

These steps form a good template to start with when developing the watershed
management plan for TRWCA. Only the first two steps and some of step nine were
implemented by the TRMC in working toward a watershed management plan. The
TRMC can still follow these steps to ensure a more sustainable watershed
management plan is drafted.
3.2

Data Collection Methods

Participant observation was the chosen method of data collection during my work
within the TRMC. Other data was collected such as survey and record information
on leases within the MWPZ, water tests of surface water quality, lists of attendees to
awareness meetings, and forestry seed bank tree planting data.

However, the

majority of my data for this report was collected using participant observation,
which helped me to intellectualize what I learned while working with the TRMC for
three years (Bernard, 1995).
According to Bernard, there are five reasons for using participant observation as the
primary form of scientific research, the most important of which, in my case, was
gaining an intuitive understanding of the culture of Vanuatu (1995).

This

understanding made it easier for me to observe how initiatives were implemented
within the country and the differences between initiatives funded by aid money, as
were a few projects within my service, and those funded by government funds as in
the TRWCA initiative. The sustainability of initiatives based on where their funding
originates from is an important aspect of development (Bernard, 1995).
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The skills that help a participant observer in their work include the ability to
(Bernard, 1995):
1

Learn the local language

2

Build explicit awareness

3

Build memory

4

Maintain naiveté

5

Build writing skills

6

Interacting with community members (i.e. build trust)

7

Objectivity and neutrality

During my research I employed only three of these skills: Learning the local
language, building memory and interacting with community members. Learning the
local language of Bislama was a part of our training as Peace Corps volunteers, but
it was our responsibility to learn the local language specific to our sites. Being in
the national capital, virtually every local language in Vanuatu was spoken.

I was

able to learn basic phrases in about four of these languages, which helped me with
my discussions with communities within the TRWCA.

Even working within the

government local language was infrequently used. Speaking a bit in someone’s local
language immediately eliminated any barriers of formality making it easier to discuss
issues not normally discussed in the office.
It would have been difficult to interact with ni-Vanutau without knowing Bislama,
and knowing just a bit of local language to open the door made interaction even
easier. This opened up the doors of the “coconut wireless”, or the informal rumor
mill where important information could be learned about local events, but where
most of the information was that of urban legends. Most interactions took place at
the local nakamal or kava bar following a day of work. Debriefing over a shell of
kava was a common activity. Limits existed that affected my ability to collect data
such as gender (women were not as open to talk to me because of the culture),
age, and race (some ni-Vanutau think that ‘white men’ are taller, stronger, smarter,
better than ‘black men’ and this can come through in the data) (Russel et al., 2003).
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3.3

Description of Tagabe River Watershed Catchment Area

Figure 3-2

Efate Island: Major Watersheds outlined in Blue, Roads in Red,
Mele Watershed Catchment Area in Green, Tagabe River
Watershed Catchment Area in Magenta, Municipality boundaries
in black, and Mele village in yellow. (Data Source: TRMC)

The Tagabe River Watershed Catchment Area (TRWCA) is a sub-watershed of a
larger watershed area, the Mele Watershed Catchment Area (MWCA) on Efate Island.
The MWCA is the largest watershed on Efate Island draining water from about
150km 2 of land, or about 17% of the island, into Mele Bay (Figure 3-2).

The

majority of the municipality of Port Vila is located within the MWCA along with the
village of Mele, the largest village in Vanuatu with over 3,000 people and for which
the watershed was named.

The TRWCA accounts for approximately 30 sq. km.

(20%) of the MWCA and is currently the only source of water for Port Vila and the
nearby villages of Pango, Erakor and Eratap.
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3.3.1 Geology, Soils and Topography

Figure 3-3

Geology Map of Tagabe River Watershed Catchment Area
(TRWCA) (Ash et al., 1973).
Lower TRWCA in cyan, Water
Protection Zones in magenta, Piezometric Groundwater
Contours in blue. (Data Source: TRMC)

The upper reaches of the TRWCA are composed of the Efate Pumice Formation (Tp 1),
pumice breccias and tuffs produced from volcanism 1.5 to 2.5 million years ago
(Figure 3-3). Some of these areas have eroded enough to compact and form Forari
clays (TP 3 ). Steeped terraces with shallow soils primarily form these areas. Most of
the TRWCA is composed of limestone reef formations (Qp3 ) that formed on top of
the Efate Pumice Formation and were uplifted over 500,000 years ago.

This

formation is up to 47 meters thick in Ohlen Freswin. Steeped terraces and hills with
medium soils primarily form these areas. Alluvial deposits (Qr2 ) that are generally
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volcanic in origin primarily form the lower reaches of the TRWCA. Erosion from the
uplifted central region of the Efate is the source of most of these deposits.

Flat,

well-drained plains with deep soils, up to 65 meters, primarily form these areas (Ash
et al., 1978).
3.3.2 Hydrology
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Figure 3-4

Yearly Rainfall at Bauerfield Airport in TRWCA. (Data Source:
Vanuatu Meteorological Service)

The average annual rainfall in the TRWCA, collected from the Bauerfield Airport rain
gauge in the middle of the TRWCA, is 2,245.5 mm (VMS, 2006). Over half of this
falls during the January-April wet season. Cyclones greatly influence the variance in
average rainfall from year to year (Figure 3-4).

No cyclones passed through

Vanuatu in 1983, and the total rainfall was only 1096.9mm, but in 1999, there were
three cyclones and the total rainfall was a record 4104.4mm. Even in 2004 when
cyclone Ivy passed directly over Port Vila, the rainfall for that month was twice the
average, yet during the rest of the months the rainfall was mostly below average,
indicating a drought.
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The hydrogeology of the TRWCA indicates that the groundwater (Figure 3-3) flows
in a southwesterly direction toward Mele Bay, uplifting slightly as the water passes
from the alluvial deposits to the limestone reef formations (Depledge, 1994).
3.3.3 Land Use
Under Condominium rule, the fertile MWCA was cleared of native bush over 100
years ago and planted with coconut palms. The remnants of coconut plantations are
located throughout the TRWCA.

Most of these palms are beyond their productive

life of 75 years and are being cut down to make way for gardens, cattle plantations,
and residential subdivisions. Most of the land use designations within the TRWCA
are for residential and agricultural uses, but there are a few commercial and
industrial leases; especially farther down the river.

Industrial and commercial

ventures include the national brewery Tusker, paint factory, fiberglass products,
poultry farm, lumberyard, petrol service stations, power generation substation,
international/domestic
manufacturing plant.

airport,

telecommunications,

and

a

proposed

cement

As urban drift to Port Vila continues, pressure to develop

within the TRWCA is increasing, due to its close proximity to the municipality and
relatively few options for expansion, as residential development has already
consumed Pango village to the east and is working its way toward Erakor and Eratap
villages.
“Squatters” have settled throughout the TRWCA either through agreements with
customary landowners on unregistered land or politicians on state land.

These

agreements are not legally recognized and have been the source of many
confrontations.

Most squatters are not really “squatting” in the sense that they

know the land is not theirs, but they were promised the land either in exchange for
custom payments of rent, or gifts during funerals or weddings (in the case of the
customary land), or in exchange for votes for politicians (in the case of state land).
Squatters are the largest threat as well as the greatest hope for protecting the
TRWCA. They rely directly on the watershed for food and wood from subsistence
gardens, and water from the river for washing, drinking and cooking (Figure 3-5).
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However, these actions usually have negative impacts on the watershed as the
population densities increase. Some examples include the felling of trees near the
river for firewood, which increases erosion and evaporation, and washing clothes in
the river, which pollutes the water for others downstream.

Figure 3-5

3.4

Children returning from the Tagabe River with domestic water.
(Photo: Tawney, 2003)

Tagabe River Management Committee

The significance of plentiful clean water supplies for Port Vila, and the nearby
villages like Pango, Erakor and Eratap to the east, and the issue of protecting them
led to the establishment of the Tagabe River Management Committee (TRMC).

The

TRMC held its first meeting in January 2003, addressing technical matters related to
protecting the Tagabe River and reviewing the concept of a botanical garden within
the TRWCA. Legal and government support was provided by the recent gazettal or
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publication of the Water Resources Management Act No. 9 of 2002 into law and the
Council of Ministers (COM) Decision No. 81/2003. A timeline of actions, decisions,
and events coordinated by the TRMC from 2002 to 2006 is shown in Figure 3-6.

Matnakara Water
Protection Zones
officially declared
and survey
information for
leases in TRWCA
completed

Tagabe River
Management
Committee holds
first meeting

2003

2004

Botanical Garden
suggested along
Tagabe River

Figure 3-6

2005

Meetings with
leaseholders &
communities
along Tagabe
River held

Radio
awareness
programs in
Tagabe River
begin

2006

First planting of
seedlings in
National Forestry
Seed Bank

Timeline of TRMC Activities from 2002 to 2006 (TRMC, 2006)

Membership within the TRMC included government agencies, statutory bodies,
private sector businesses/industries, NGOs, custom landowners, and communities
working and living along the river. A list of TRMC member organizations is provided
below:
1

Ministry of Lands and Natural Resources (MOL)

2

Department of Geology, Mines and Water Resources (DGMWR)

3

Department of Lands, Land Survey and Land Records (DOL, DOLS, DOLR)

4

Shefa Provincial Government Council (Shefa)

5

Port Vila Municipal Council (PVMC)

6

Vanuatu Environment Unit (VEU)

7

Department of Forestry (DOF)

8

Department of Quarantine and Livestock (DOQL)
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9

Department of Agriculture (DOA)

10 UNELCO Ltd.
11 Live and Learn: Environmental and Development Education
12 Wan Smol Bag Theatre (WSB)
13 Vanuatu Cultural Center (VCC)
14 Department of Environmental Health (DOEH)
15 Land Use Planning Office (LUPO)
16 Peace Corps Vanuatu
My arrival in country in June 2003 was at the request of the TRMC for a volunteer
with experience in landscape architecture to help them design and implement the
botanical garden project, called Matnakara Eco-Tourism Park, within the TRWCA. I
attended my first two meetings while in training in July 2003.

These were

stakeholder meetings with communities and private leaseholders, industries and
businesses. After swearing in as a US Peace Corps volunteer, I was placed with the
Shefa Provincial Government Council as a watershed hydrologist and assigned to
work with the provincial planner and the Deputy Director for the Environment Unit,
the coordinating agency for TRMC.
Even though the DGMWR was given the power under the Water Resources
Management Act (WRMA) of 2002 to declare Water Protection Zones, there is no
staff currently tasked to implement the provisions under the WRMA and help
manage the activities within the MWPZ through the TRMC. The Deputy Director of
the Environment Unit filled the interim TRMC coordinator position until he was
promoted in 2005. After this, the task was given to DGMWR staff with no additional
staff or resources.

This was a common problem throughout the Public Service in

Vanuatu making the coordination and implementation of TRMC activities difficult
because of the lack of human resources and acceptance of too many initiatives by
the government without truly prioritizing. The projects with funding were typically
the ones that were prioritized, which ironically gave overseas aid organizations the
power to directly influence activities and even policies within Vanuatu, making them
culpable for at least some project failures.
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3.4.1 Objectives and Issues
The objectives of the TRMC are to:
y

Protect and improve the quality and quantity of water within the TRWCA
through proper land use planning,

•

Formulate and implement a management plan for the TRWCA and,

•

Use this plan as a template for planning multiple land use activities within
watersheds around the country of Vanuatu.

The main issues the TRMC faces within the TRWCA include:
•

Pressure for residential development within TRWCA,

•

Dumping solid waste or rubbish along the riverbanks or in the river,

•

Sanitation facilities located too close to river,

•

Washing clothes and bathing in the river,

•

Planting gardens along the riverbank,

•

Managing gardens within the TRWCA without fallow periods,

•

Removal of trees from TRWCA for garden space and firewood,

•

Using pesticides and herbicides in farming practices, and

•

Livestock directly accessing river for water.

3.5

Project Methodology

The implementation of this initiative was outlined in a three-phased “road map” by
the TRMC in their 4 th meeting in May 2003 (Figure 3-7). Every one of the activities
within the TRWCA reviewed in this report is progressing through these phases. All of
these phases are continuous.
Phase 1
Information
Gathering

Figure 3-7

Phase 2
Consultations

Phase 3
Implementation, Monitoring
and Evaluation

Tagabe River Management Committee Project Methodology
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Phase 1 – Information Gathering
This is the first phase performed when the TRMC approves any activity within the
TRWCA. The information that is gathered through this process covers both technical
and non-technical issues including social, economic, political, ecological, legal and
institutional arrangements.
Phase 2 – Consultations
Phase 2 is intended to present the information collected in Phase 1 to stakeholders
relevant to the proposed activity. Stakeholder meetings are held to promote honest
and effective dialogue among all interested parties.

An example of this is the

consultations with leaseholders and communities within the MWPZ.
Phase 3 – Implementation, Monitoring and Evaluation
This phase began with the submittal of budgets from the various agencies involved
in the rehabilitation process within the watershed. The land use activities within the
state land were chosen as a demonstration of the various sustainable land use
options within a watershed.

The implementation of these activities followed by

continuing monitoring and evaluation is the final step in the process for any activity
within the Tagabe watershed.
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4.0 – TAGABE RIVER WATERSHED MANAGEMENT INITIATIVE
4.1

Water Protection Zones

The Water Protection Zones (WPZs) are located just north of Port Vila in the
TRWCA, upstream of the municipal water pumps, and cover an area of 25.7km 2 .
These WPZs were first defined by Hydroplan, a German consulting firm, in their
1994 report to the Asian Development Bank (ADB) on developing an urban
infrastructure plan for Port Vila and Luganville.

Hydroplan used the European

practice of identifying groundwater protection zones to define the WPZs (Depledge,
1994). Three WPZs, creatively named Zone 1, 2 & 3, were defined with land use
restrictions reducing in severity with distance from the pump station and well field.
As shown in Figure 4-1, Zone 1 is in Red, Zone 2 is in Green and Zone 3 is in
Magenta. These zones and their restrictions were later modified by Depledge in his
report (1994).

Figure 4-1

Tagabe River Watershed Catchment Area (TRWCA) north of the
capital city of Port Vila. (Data Source: TRMC)

On the 30 th of June 2004, the Director of the DGMWR, using his power under section
26 (1) of the Water Resources Management Act (WRMA) of 2002 (see Appendix),
officially declared the WPZs in TRWCA as the Matnakara Water Protection Zone
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(MWPZ). Following this official declaration, the WPZs were protected under Vanuatu
law through the WRMA, with special powers afforded the Director of DGWMR to
enforce the restrictions defined by the TRMC within the MWPZ.
The TRMC requested my help in compiling survey data on every lease within the
MWPZ boundaries. It took six months of coordination with the DOLS to collect this
information, enter it into the TRMC database, and overlay it within the MWPZ using
GIS Software. There are 257 registered leases located, at least partially, within the
MWPZ, comprising 88.4% of the land. About 3% of the land is state land managed
by the national government through the PVMC, and 8.5% is unregistered and still
under customary ownership.
After identifying every lease within the MWPZ, the TRMC identified key leaseholders
and targeted them for consultation. This required accessing records at the DOLR,
which kept detailed information on registered leases such as:
•

date the lease was registered

•

amount of annual rent

•

length of lease agreement (typical rural lease is 75 years, urban is 50 years)

•

land use classification (i.e. residential, agricultural, commercial, etc.)

•

leaser, lessee, transfers of ownership

•

previous lease number (if subdivided or pre-colonial lease)

While I was not allowed to access the archives at the DOLR directly, I could make
requests through public staff working in the DOLR. A list of leases within the MWPZ
were presented to DOLR staff, and every week twenty files were collected on leases
from the list and held for me to review the following week.

It took about three

months of research at the DOLR to identify most of the leaseholders within the
MWPZ.
Once all of the leaseholders were identified, the TRMC planned on holding open
meetings with the leaseholders to discuss how to work with the TRMC with respect
to the proposed land use conditions within the MPWZ. It was a very delicate matter,
and several TRMC members wanted to make sure we did not come off as heavy-
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handed to the leaseholders. Before the meeting was called, the TRMC reviewed the
conditions within the different WPZs and also reviewed the WPZ boundaries
themselves. These conditions evolved from the initial restrictions suggested by the
Hydroplan and Depledge reports (1994).
Just two weeks following the decision to review the WPZ boundaries, the TRMC were
notified by a leaseholder that wanted to meet with the TRMC to discuss how the
boundaries affected his leases.

The WPZs were preventing the last phase of a

subdivision he was developing in Beverly Hills Estates to take place. He argued that
the MWPZ boundary did not follow a logical pattern, criss-crossing on either side of
a well-known cliff many times.

His argument was a good one, and provided a

glimpse of what the TRMC would have encountered at the leaseholder meetings had
they not reviewed the boundaries and conditions and understood the reasoning
behind them.
The TRMC renewed and approved these conditions for each of the WPZs following
the stakeholder meeting with leaseholders in 2003, and when the TRMC met to
redraft the boundaries of each WPZ.

The conditions for the WPZs are under

continual revision by the TRMC as the knowledge of managing the TRWCA and the
adaptability of the leaseholders evolves.
4.1.1 Zone 1 – Pump Station and Well Field
There are three spring sources (two ephemeral and one perennial) within Zone 1.
The boundary is set ten meters away from these sources and ten meters around
each of the six pumps used by UNELCO to extract and supply water to Port Vila,
along with a 30-meter setback from the river established by the TRMC to help
prevent riverbank erosion.

In some cases, the boundary for Zone 1 was close

enough to a lease line that it was drawn to follow the line for ease of identification
in the field (Figure 4-2). The conditions of land use proposed by the TRMC within
this zone are listed below:
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Activities permitted within this zone:
•

Collection of fruits, nuts, and leaves from existing trees and/or bushes for
eating, medicinal or custom purposes;

•

Replanting of trees to help rehabilitate the area; and

•

Any other activities approved by the TRMC that do not endanger the water
quality of the groundwater aquifer or the Tagabe River.

Activities temporarily permitted until alternatives are identified:
•

Washing of clothes/body in the river;

•

Swimming/playing in the river; and

•

Collection of water from the river

Any activities not listed above are considered not permitted within the boundaries of
this zone. This includes but is not limited to:
•

Any livestock activities including cattle, goats, sheep, pigs or chickens;

•

Cutting down of any trees for firewood or timber;

•

Any agricultural or horticultural activities;

•

Clearing bush (i.e. with fire, bush knife) for planting a garden;

•

Construction of residential houses; and

•

Construction of sanitation facilities.

Hectares
in WPZ 1

% Of
WPZ 1

Madame Therese Marie Russet veuve Traverso
Luciano (Marco Traverso)

2.6

9.1%

Mr. Michel Furet

1.2

4.2%

Mr. Sam Mahit

4.0

14.0%

State Land (UNELCO, DOA, DOQL)

20.8

72.7%

Total Area in Zone 1

28.6

100%

Stakeholder/Leaseholder

Table 4-1

List of Stakeholders within Water Protection Zone (WPZ) 1.
(Data Source: TRMC)
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There are only 3 leaseholders located within Zone 1, the most vulnerable to
contamination (Table 4-1).

The small number of leaseholders within the most

critical zone made it easier for the TRMC to negotiate with them on the land use
restrictions. At the time of writing this report, Mr. Sam Mahit was in the process of
negotiating compensation with the government for the surrender of his lease. TRMC
has yet to contact Traverso about their leases within this zone, but land use
activities within leases held by Mr. Furet are discussed in Section 4.1.3.
The majority of land within Zone 1 is state land, which is a mixed blessing since the
government does not have to negotiate or regulate land use activities with
leaseholders within the area, except in the case of squatters planting gardens.
However, it does provide an opportunity for squatter settlements to spread further
into the area, reflecting the situation in Ohlen Freswin, where political opponents
promised squatters leases in exchange for their support at the polls.
4.1.2 Zone 2 – Light Agriculture
This zone is the most important because it protects against potential microbiological
contamination from residential sanitation facilities leaching wastewater into the soil.
It does not restrict development to water supply like the first zone, but allows light
agricultural activities (outlined later).

Hydroplan defined the area based on a 50-

day travel time from the point of potential contamination to the wells (Depledge,
1994).

This is the estimated time that pathogenic bacteria can exist in a

groundwater aquifer before dying off, and are based on water resources protection
regulations in Germany (Stauffer et al., 2005). Hydroplan estimated the velocity of
the groundwater within the aquifer at 40 m/d (Depledge, 1994).

This velocity

seems fast, but as explained in Section 3.3.1, the Efate Pumice Formation and
limestone reef formation in the upper reaches of the TRWCA is composed of geology
that is fractured and porous, with a high level of uncertainty as to the flow rate of
groundwater,

thus

it

seems

plausible

that

the

groundwater

velocity

was

overestimated to compensate for this uncertainty (Newson, 1997). Multiplying the
travel time together with the groundwater velocity gives the minimum distance of
two kilometres from the farthest pump for the Zone 2 boundary. In some areas it
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was extended to match a lease line for ease of identification in the field.

The

portion of Zone 2 southwest of the pumps followed the TRWCA ridgeline roughly
from Ohlen Freswin through Freswota, but was drawn to follow existing lease lines
for ease of identification in the field.
As mentioned earlier, while the TRMC was reviewing the WPZ boundaries, the
manager and leaseholder of Beverly Hills Estates Ltd., contacted the committee
about negotiating the location of the boundaries, since eight of his lots were within
Zone 2, preventing the development of the last phase of the subdivision.

His

surveyor and I walked the ridgeline, where the subdivision was to take place with a
GPS to roughly determine its location. It was identified 30 meters behind a sharp
cliff face within the TRWCA, the physical boundary that marked the lease line. The
MWPZ boundary was modified to follow this ridgeline but the conditions within Zone
2, were amended to allow for the subdivision of leases on the edge of Zone 2 so
long as no more than 50% of the lease was within Zone 2 and the sanitation
facilities were constructed on the portion of the lease located outside the zone. This
practice is similar to an easement or flood zone in the United States. In the end,
this leaseholder was allowed to subdivide under the amended conditions, which
affected only four of the eight proposed lots. The other four were set-aside as a
public park space or green area for use by Beverly Hills residents.
The boundary line through the Switi subdivision, the airport, and Mr. Edward
Russet’s lease was approximated following the location of Zone 2 from the
Hydroplan and Depledge reports. It approximately follows roads on the state land
managed by the DOA; then adhering to a minimum distance of 400 meters from
Zone 1 follows lease lines in Switi until reaching the airport, where the boundary
follows the airport runway to another road on the lease of Mr. Russet and
terminates approximately two kilometers from the municipal pump closest to the
spring source.
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Activities permitted within this zone:
•

Organic agriculture or horticulture;

•

Cattle grazing at two heads per hectare;

•

Sheep or goats grazing at four heads per hectare;

•

Unsealed roads;

•

Replanting trees to help rehabilitate the area and/or for future logging; and

•

Any other activities approved by the TRMC that do not endanger the water
quality of the groundwater aquifer or the Tagabe River.

Any activities not listed above are considered not permitted within the boundaries of
this zone. This includes but is not limited to:
•

Any livestock activities including cattle, goats, sheep, pigs or chickens;

•

Application of herbicides, pesticides and/or chemical fertilizers;

•

Sealed Roads; and

•

Quarries/mining, cemeteries, landfill sites, sewage treatment ponds.

New subdivisions within this zone are restricted to agricultural subdivisions with a
minimum lot size of ten hectares. Organic agricultural practices are permitted within
this area that do not use chemical herbicides, pesticides or fertilizers.

Any other

proposed subdivisions are restricted by the TRMC, unless less than 50% of the lease
is within the zone and proper sanitation facilities are located outside of the zone.
Proper sanitation facilities include septic tank with leachlines or evapo-transpiration
trench technology, composting toilets, biogas digester toilets, or any other
technology that treats or prevents any wastewater from entering the ground. The
lot sizes under these conditions are restricted to a minimum of 1000m2 for
residential or 2000m 2 for agricultural leases.
The TRMC will work with existing leaseholders with homes in Zone 2 to ensure that
proper sanitation facilities exist or are installed. They will also purchase any lease
that is residential or agricultural, under 10 hectares, and more than 50% in Zone 2
if it does not have a house existing before the declaration of the MWPZ.
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Hectares
in WPZ

% Of
WPZ

Madame Therese Marie Russet veuve Traverso
Luciano (Marco Traverso)

106.2

21.0%

Mr. Michel Furet (Societe Pastoral de Loumpate Ltd.)

280.7

55.4%

State Land (UNELCO, DOA, DOQL, Bauerfield
Aerodrome)

59.0

11.6%

Various Subdivisions (Switi, Freswin Limited, Beverley
Hills Estates, Terra Mares Properties Limited, National
Housing Corporation [Freswota])

17.3

3.4%

Mr. Henri Edmond Marie Andre Russet

27.5

5.4%

Mr. Sam Mahit

11.0

2.2%

5.1

1.0%

506.8

100%

Stakeholder/Leaseholder

Customary Landownership (Unregistered)
Total Area in Zone 2
Table 4-2

List of Key Stakeholders within Water Protection Zone (WPZ) 2.
(Data Source: TRMC)

There are 118 leases with 33 leaseholders located within Zone 2 (Table 4-2). Most
of the leaseholders hold leases in the various subdivisions listed above. Fortunately,
the vast number of leases within Freswota and Ohlen Freswin are still held by the
developers, leaving room for TRMC to negotiate the surrender of these leases,
except the cases where people have settled as squatters on the lease.
The largest leaseholder in the watershed is Mr. Furet, controlling over half of the
land in this zone. It is critical that the TRMC work closely with Mr. Furet as he has
expressed interest in reforesting his leases.

Seedlings given to Mr. Furet will

provide more seedlings and cuttings to DOF staff for their national reforestation
efforts within the TRWCA and around Vanuatu.

The TRMC should seek similar

agreements with other key leaseholders within the MWPZ such as Traverso and Mr.
Edmond Russet.
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Figure 4-2

WPZs in municipal boundaries with UNELCO pump station:
yellow squares identify UNELCO pumps, state land in green,
leases in magenta, squatters on state land in yellow, municipal
boundary in blue. (Data Source: TRMC)

Zone 1 and 2 are more restrictive in their land use activities because of their
proximity to the water pumps, but only account for 535.4 hectares (about 21%) of
the protected watershed (Figure 4-4). There are some subdivisions located close to
Zone 1. The TRMC is negotiating with developers to surrender the leases before
they are sold. The only people illegally squatting within the MWPZ on state land are
located in the light yellow shaded area in Zone 2 (Figure 4-2).

The government

manages all of the state land located in the critical zones near the pump stations.
Promises of free land in exchange for political support at the polls are the main
reason people have been allowed to settle here without a proper lease.

A large

degree of the gardening, farming, laundry and water collection activities of squatters
and residents from the surrounding subdivisions takes place within this state land.
The area northwest of the squatters on state land is a subdivision owned by Freswin
Limited and managed by the real estate company Caillard & Kaddour (C&K). There
are currently squatters located on the leases close to the yellow-shaded area, but
some have purchased leases within this area from C&K.
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The Minister of Lands

reclaimed twelve large subdivided lots in the middle of the subdivisions on the
plateau surrounded by leases in purple and distributed them to various squatter
communities nearby.

Only one community/family/clan from Pentecost registered

their plot, shown on the border of Zone 2.

The government retaining state land

within this area is good because it has direct control over what land use takes place
within these lands.

Considering that most of the TRMC is composed of members

from different government agencies, this makes work within these areas easier to
implement.

However, abuse can take place, as it has in the past, in the form of

granting voters land in return for support at the polls. Now the government must
work with the squatters (in the yellow-shaded area) to relocate them to another
area in the best interests of the municipality to protect the water supply.
4.1.3 Zone 3 – Water Catchment Protection Area
This zone encompasses the limits of the watershed. This is largely determined by
topography, following the peaks and ridges of the hills and mountains naturally
determining the watershed.

Groundwater contamination from sanitation is not as

serious within this zone, allowing for low-density development within the area.
Activities permitted within this zone:
•

Organic agriculture or horticulture;

•

Application of chemical fertilizers;

•

Application of organic herbicides and/or pesticides;

•

Cattle grazing at four heads per hectare;

•

Sheep or goats grazing at eight heads per hectare;

•

Any livestock activities including cattle, goats, sheep, pigs or chickens;

•

Sealed roads;

•

Replanting of trees to help rehabilitate the area and/or for logging;

•

Cemeteries; and

•

Any other activities approved by the TRMC that do not endanger the water
quality of the groundwater aquifer or the Tagabe River.
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Any activities not listed above are considered not permitted within the boundaries of
this zone. This includes but is not limited to:
•

Application of chemical herbicides and/or pesticides; and

•

Quarries or mining, landfill sites, sewage treatment ponds.

New subdivisions within this zone are allowed with lot sizes restricted to a minimum
of 1000m 2 for residential or 2000m 2 for agricultural leases.

Proper sanitation

facilities required are the same as in Zone 2.

Hectares
in WPZ

% Of
WPZ

Mr. Michel Furet (Societe Pastoral de Loumpate Ltd.)

561.2

27.5%

Ifira Community (Kalfabun, Ietonga, Kalmelu, Kiri,
Families)

379.6

18.6%

Mr. Edward Crowby and Chief Manarewo

316.1

15.5%

State Land (UNELCO, DOA, DOQL, Bauerfield
Aerodrome)

30.7

1.5%

Mr. Kenneth MacGowan (Terra Mares Properties Ltd.)

195.8

9.6%

Ranch de la Bouffa Ltd

32.1

1.6%

Various Subdivisions (Switi, Freswin Limited, Beverly Hills
Estates, Bellevue Estates Ltd)

51.7

2.5%

Mr. Henri Edmond Marie Andre Russet

143.9

7.0%

Chief Nunu Naperik Mala (RangoRango Area)

116.2

5.7%

Customary Landownership (Unregistered)

212.9

10.4%

Total Area in Zone 3

2039

100%

Stakeholder/Leaseholder

Table 4-3

List of Key Stakeholders within Water Protection Zone (WPZ) 3.
(Data Source: TRMC)

Three important leaseholders within the MWPZ hold heavily forested leases within
the highest reaches of the TRWCA. Ifira Community, Mr. Edward Crowby and Chief
Manarewo, and Chief Nunu Naperik Mala or Mr. Alick Sualo are the three key
leaseholders that hold the last of the forested areas within the MWPZ, composing
811.9 hectares or about 40% of Zone 3 (Figure 4-3). All of these leaseholders are
ni-Vanuatu, and at least two of them are from South Efate. The largest leaseholder
in this zone is again Mr. Furet (Table 4-3). The rest of the land is unregistered and
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under custom ownership.

These lands have been disputed between three

communities, Ifira, Mele, and Erakor since Independence.

While in dispute, the

Minister of Lands and Natural Resource used his power under the Land Leases Act to
grant many of the leases in the MWPZ on behalf of the custom landowners, to help
expedite development. This process is poised to change following a Land Summit
held in September of 2006, where suggestions were made to have more oversight
regarding the use of this power (Malvatumauri, 2006).

Figure 4-3

Map of Key Leaseholders in forested areas. Lease owned by Mr.
Russet in green, Mr. Crowby in red, Chief Nunu Naperik Mala in
yellow, and Ifira Community in magenta.
Area in blue is
unregistered customary land. Lease in cyan was granted before
author left Vanuatu to a local business for logging.
(Data Source: TRMC)

The key stakeholder with control over the largest amount of land in the WPZs is Mr.
Michel Furet.

He manages seven leases totaling 843.1 hectares of land, or

approximately 33% of the MWPZ, stretching from the municipal pumps in Zone 1 to
the ridgeline of the TRWCA in Zone 3 (see Figure 4-3).
agricultural and used as pasture for grazing cattle.

All of these leases are

Every conversation TRMC

representatives held with Mr. Furet was positive. He is interested in reforesting his
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property, specifically windbreaks along his property boundaries, but he needs
seedlings. However, the Department of Forestry wants him to pay for the seedlings
since their nursery currently produces seedlings allocated for other reforestation
initiatives. Other key leaseholders include Traverso, Mr. MacGowan and Mr. Edward
Russet, who control another 480.2 hectares or about 18.7% of the MWPZ, also use
their land as pasture for grazing cattle.

Figure 4-4

Map of Key Leaseholders in deforested areas. Lease owned by Mr.
Furet in green, Mr. Traverso in cyan and Mr. MacGowan in yellow and
red. Lease in red is a planned subdivision.
(Data Source: TRMC)

Organizing reforestation or protecting forests within the upper reaches of the
watershed in Zone 3 will require the cooperation of these seven leaseholders who
hold leases to a large majority (83%) of the MWPZ (Table 4-4). Most of the leases
within the MWPZ are residential, but only compose about 1.5% of the MWPZ. The
vast majority (about 86%) of leases in the MWPZ are agricultural and owned by a
relatively small number of leaseholders as shown in Table 4-5, a summary of land
use activities in the MWPZ.
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# of
Leases

Hectares
in MWPZ

% Of
MWPZ

Mr. Michel Furet (Societe Pastoral de
Loumpate Ltd.)

7

843.1

32.8%

Ifira Community (Kalfabun, Ietonga, Kalmelu,
Kiri, Families)

1

379.6

14.8%

Mr. Edward Crowby and Chief Manarewo

1

316.1

12.3%

Terra Mares Properties Ltd. (Ken MacGowan)

2

200.0

7.7%

Mr. Henri Edmond Marie Andre Russet

1

171.4

6.7%

Chief Nunu Naperik Mala (RangoRango Area)

1

116.2

4.5%

Madame Therese Marie Russet veuve Traverso
Luciano (Marco Traverso)

2

108.8

4.2%

15

2135.2

83.0%

Stakeholder/Leaseholder

Total
Table 4-4

Key Leaseholders in MWPZ for reforestation initiatives or
protection initiatives for existing forests. (Data Source: TRMC)

4.1.4 All Zones – Special Conditions
Conditions that apply to all zones in the MWPZ are discussed. All land use activities
occurring on leases existing in the MWPZ prior to its declaration were allowed to
continue until the TRMC negotiated with the leaseholder to identify alternative land
use activities that would support the TRMC objectives, set the area aside as a
reserve allowing the TRMC to perform rehabilitation activities at the expense of
TRMC, or purchase the lease at fair market value.

Anyone living within this zone

without a proper lease will be relocated with the help of the Government, specifically
the squatters within Ohlen Freswin.

Requests for changes in zoning (i.e. from

agricultural to residential) must pass through the TRMC for comments and
recommendations before approval by the MOL.
Description of Perennial and Ephemeral Streams, Creeks and Rivers (SCRs):
•

No land use activities permitted within ten meters of the centre of any SCRs.
Land located within this area should be replanted with species selected by the
Department of Forestry Herbarium staff for reforesting. If the SCR is wider
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than one meter, start the ten meters from the SCR edge. These areas are
defined as riparian zones.
•

All livestock should be restricted from access to riparian zones.

•

All houses, sanitation facilities, and gravesites should be located at least
twenty meters from the edge of riparian zones.

•

Damming any SCR, no matter how small, is not permitted.

•

Collection of food (i.e. fruits, fish), water and leaves (i.e. laplap, natangura)
from the riparian zones is permitted.

•

Replanting of riparian species under coordination from TRMC.
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WPZ
1

2

3

MWPZ

Table 4-5

Land Use Classification

# of
Leases

Hectares
in WPZ

% Of
WPZ

Urban Agricultural

1

4.0

14.0%

Rural Agricultural

3

3.8

13.3%

State Land (Government)

---

20.8

72.7%

Urban Agricultural

1

9.3

1.8%

Rural Agricultural

9

418.5

82.6%

Urban Residential

93

10.9

2.1%

Rural Residential

11

3.5

0.7%

Commercial

3

0.42

0.08%

Special Sub-Lease

1

25.7

5.1%

State Land (Government)

---

33.3

6.6%

Unregistered Customary Land

---

5.1

1.0%

Rural Agricultural

39

1773.0

87.0%

Urban Residential

82

7.5

0.4%

Rural Residential

22

15.0

0.7%

Commercial

2

0.24

0.01%

Special Sub-Lease

2

5.2

0.3%

State Land (Government)

0

25.5

1.3%

Unregistered Customary Land

0

212.9

10.4%

Urban Agricultural

1

12.3

0.5%

Rural Agricultural
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2195.3

85.3%

Urban Residential

175

18.4

0.7%

Rural Residential

31

18.5

0.7%

Commercial

5

0.66

0.03%

Special Sub-Lease

2

30.9

1.2%

State Land (Government)

---

79.6

3.1%

Unregistered Customary Land

---

218.0

8.5%

Land Use within MWPZ with different leases (Data Source: TRMC).
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4.2

Land Use Activities within the MWPZ

Figure 4-5

Land Use Activities on State Land within the Water Protection
Zones: UNELCO Water Supply Area in yellow, National Botanical
Garden in magenta, National Forestry Seed Bank in red, DairyBased
Farm
in
cyan,
Floriculture
Area
in
white,
Conservation/Buffer Area in blue, Agro Forestry Demonstration
Area in green (TRMC, 2006).

There are many land use activities within the state land along the Tagabe River
(Figure 4-5).

Around 33.4 hectares of state land is set aside for these activities

(Table 4-6), except for the 2.1 hectares used by the Dairy-based Farm; Mr. Furet
owns this lease as explained in Section 4.1.3. About 80% of this land is planned for
reforestation or conservation under the National Forestry Seed Bank, Botanical
Garden, Agro Forestry Demonstration and Conservation/Buffer Area.

TRMC

allocated the area along the river where the municipal pumps were located for the
exclusive

use

of

the

water

supply

company,

UNELCO,

for

the

“building,

development, and vehicular and pedestrian traffic” (Depledge, 1994) needed to
supply water to the municipality.

The public currently accesses this area to wash

clothes, bathe, or collect water from the river. In some cases, gardens were planted
along the riverbank near the pump station, but were removed after the area located
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directly behind the pump station was fenced off from the public, for the purposes of
water quality protection.
The National Botanical Garden was proposed before the TRWCA initiative began and
was the reason for requesting me to assist the TRMC in designing the area. This
area was suggested to help rehabilitate the TRWCA and provide a living herbarium
for the botanical species endemic to Vanuatu for the purposes of research,
education and income generation from tourism. The money generated will fund help
sustain the rehabilitation activities within the TRWCA. The Conservation/Buffer Area
is one of the last wooded areas close to town and is under current pressure for
clearing garden space and harvesting firewood from residential developments and
squatters living nearby. The TRMC is protecting and including it within the planned
botanical garden.

Land Use Activity

Hectares

% of Land

WPZ

UNELCO Water Supply Area

2.0

6.0%

1

National Botanical Garden

2.9

8.7%

1, 2 & 3

Conservation/Buffer Area

4.8

14.4%

1, 2 & 3

National Forestry Seed Bank

2.3

6.9%

3

Dairy-based Farm

4.2

12.6%

1&2

Floriculture Area

0.35

1.0%

2

Agro Forestry Demonstration Area

16.8

50.3%

2&3

Total State Land

33.4

100%

1, 2 & 3

Table 4-6

Land Use Activities on State Land in MWPZ.
(Data Source: TRMC)

The National Forestry Seed Bank is assisting the Department of Forestry (DOF) in
increasing their capacity to produce seedlings for reforestation efforts throughout
Vanuatu. Maintaining the Seed Bank within the TRWCA will assist in rehabilitation
and replanting efforts. The Integrated Dairy-based Livestock Farm, managed by the
Department of Quarantine and Livestock (DOQL), will establish a demonstration of
environmentally conscious livestock management.

Livestock within this area are

restricted from access to the river and the farm itself is designed to prevent runoff
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from the paddocks and dairy milking shed from polluting the river. A buffer zone
along the riverbank will prevent erosion and help treat any waste runoff from the
dairy milking shed and the paddocks. The proposed Floriculture area was a result of
consultations with the TRMC and a Floriculture Marketing Cooperative, which has a
membership of mostly unemployed mothers who requested twelve hectares to plant
flowers and sell them at the local market.

The area planned for the floriculture

2

cooperative was reduced to only 3500m following a late proposal by the DOQL to
remain in the area. Negotiations on the terms of use of the land are still continuing
between the Department of Agriculture (DOA) and the cooperative.
The

Agro Forestry Demonstration project will have the largest impact on

rehabilitating the TRWCA and improving the standard of living of the people who
depend on it for food, firewood and water.

Constraints within the DOA and DOF

prevent them from managing the project themselves, but managing the project with
the assistance of Ohlen Freswin residents raises legal issues surrounding the use of
the land.

Also, most staff within these Departments lack training in community

planning skills necessary to manage the project with residents.
4.2.1 National Botanical Garden
The TRMC allocated the responsibility for developing and implementing the National
Botanical Garden, also known as the Matnakara Eco-Tourism Park, to the DOF
through the Herbarium Unit. Rexon Vira, a DOF officer, created a draft outline of
the layout for the garden and worked out a budget (Figure 4-6). Within this plan
there are nine different sections for: a customary village, short bush walk into the
hillside conservation/buffer area to a large banyan tree, fruit trees, medicinal plants,
plants used in traditional housing construction, native flowers, endangered species,
endemic species, and a small park next to the river under an existing mango tree
with a fish pond. The idea behind the botanical garden is to develop a place that
will rehabilitate the TRWCA, grant educational opportunities for urban youth with no
knowledge of the ‘bush’ from their home islands, provide a living herbarium for
research purposes, generate income through tourism that could sustain other
rehabilitation efforts within the TRWCA, and present a source of income for
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Comment [E1]: Change to remove
name

residents through tourism (custom dancing, selling food, selling crafts).

Funding

was provided in 2004 from the South Pacific Regional Environment Programe
(SPREP) for the Herbarium Unit to purchase materials and tools for a seed bank and
to collect and grow the plants proposed for the Botanical Garden and the Forestry
Seed Bank. There is currently a PCV based with the Herbarium Unit, from 2005 to
2007, assisting the staff in drafting and implementing a proposal and management
plan for the botanical garden.
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Figure 4-6

Scale 1 : 2,500

National Botanical Garden Plan (Vira, 2004).

The objectives of the National Botanical Garden, from a draft proposal by the PCV
based with the Herbarium Unit, are to:
•

Provide an area for pursuing botanical and horticultural research;

•

Plant and maintain a botanical collection of appropriate flora to rehabilitate
the riparian area along the Tagabe River and represent the flora diversity of
Vanuatu;
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•

Educate residents within the immediate area and any visitors from the outer
islands or outside of Vanuatu on the role of plants in their welfare and
survival;

•

Demonstrate

landscape

architecture

methods

increasing

the

practical

knowledge of the Herbarium Unit staff as well as the general public; and
•

Promote the role of the National Botanical Garden as a Mecca for botanical
and horticultural leadership within Vanuatu.

Following the submittal of this proposal, TRMC members responsible for managing
this activity decided that using a small section of the existing nursery managed by
the DOA would suffice for the planting needs of the botanical garden. This reduced
costs, but tools and materials, like plastic seedling bags, were still needed. Funding
provided by SPREP was focused on work within the Forestry Seed Bank.

More

funding was necessary to expand the space needed for growing seedlings for the
Botanical Garden.

Work continues through collection of seeds and wildings for

procurement in the nursery.
An overall layout for the botanical garden was prepared along with a preliminary
budget in 2004. The TRMC was preparing the proposal to fund the botanical garden
activities when the MOL allocated funding for the land use activities within the
MWPZ, about $25,000 annually.

This funding was primarily used in the Botanical

Garden and Forestry Seed Bank to hire two men to maintain the grounds; basically
using gas powered brush cutters to keep the grass from smothering the seedlings.
Planting began in early 2006, with all of the palms planted along side the main
paths. There were problems with some of the palms dying because too much brush
was cleared around the seedlings, exposing the ground to the sun and drying out
the soil around the roots, or the brush cutters got too close to the seedling, cutting
them.
The Conservation/Buffer area, on the steep cliff behind the Botanical Garden is a
part of the Garden plan as well. The area would not block locals from traveling in it
or even collecting food from the native vegetation.
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However, the TRMC prohibits

the area from clearing for gardens and removing trees for firewood. Protecting this
area is important also for water quality because it is located on a limestone cliff, and
the removal of trees within this area has already prompted significant erosion, with
the possibility of the sediment reducing water quality in the river during heavy rains
or cyclone events.
4.2.2 National Forestry Seed Bank
TAGABE RIVER RESERVE ZONE ONE
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National Forestry Seed Bank Plan (Vira, 2004).

During my initial meetings in 2003, the TRMC made it clear that the rest of the state
land that was not included in the Botanical Garden would be reforested with species
that increase the water storage capacity of the soil around the river.

This is

accomplished due to increased tree cover along the river, as well as the halting of
agricultural activities in the immediate area to reduce erosion and increase the
water holding capacity of the soil through increased tree and shrub growth. As part
of this reforestation of the area, a National Forestry Seed Bank was planned (Figure
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4-7). An arboretum was created to provide seeds to the DOF nursery and an area to
perform research on different planting methods and tree hybrids.

This was

attempted in the past, but failed when the trees were continuously cut down by
residents in Ohlen Freswin and used to build homes.

A fence was suggested and

ultimately constructed around the seed bank to prevent surrounding residents from
entering the area.

Figure 4-8

First Planting of National Forestry Seed Bank in 2004.
(Photo: Tawney, 2004)

A youth group from the nearby squatter community of Ohlen Freswin was hired to
clear the area of brush for planting and construct the barbed wire fence surrounding
the seed bank. When this was finished, they helped the DOF dig holes and plant the
seedlings (Figure 4-8). The group was hired to help raise awareness among Ohlen
Freswin residents and to instill a sense of community ownership in the project.
There was also an awareness meeting held in 2004 with the residents of Ohlen

57

Nambanga, a group of residents from Southern Tanna located up the cliff behind the
DOF and seed bank, about the proposed activities within the state land along the
river. On-going maintenance of watering and weeding the seedlings was carried out
by the DOF. In the SPREP proposal, $873 was budgeted for this activity. However,
the area was mistakenly calculated as 1 hectare when it was actually 2.3 hectares.
Therefore, a little more than double the amount budgeted for the seed bank was
used.

This led to a shortage in funds for the Botanical Garden project, as explained

in Section 4.2.1. The first planting of seedlings took place in late in 2004.

There

were 27 different species of trees planted within the seed bank, but the exact
numbers of each species were not known. Site 1 was set aside for the planting of
tree species of economic, social and cultural value for national replanting programs.
Site 2 was designated for rehabilitation of the riparian area with appropriate species.
The Herbarium Unit developed an extensive list of the species but identified a
shorter list of species to focus on replanting in the area (Table 4-7) (Beltz, 2006).
Pioneer Species

Canopy Species

Pipturus argenteus

Terminalia sepicana

Hibiscus tiliaceus

Barringtonia racemosa

Trema orientalis

Castanospermum australe

Macaranga dioica

Kleinhovia hospita

Table 4-7

Site 2 Tree Species (Beltz, 2006)

The management of the seed bank went well until the end of 2004, when a shortage
of staff during the Christmas season left the area untended. This occurred during
the wet season when the management of the seed bank was critical.

Also,

miscommunication between the TRMC and the DOF led to the belief that the seed
bank budget and the operation and management of the seed bank as part of their
work plan had been included within the DOF annual budget for the next year. This
was not the case, so whenever the staff had time they would go into the field and
ring weed around the seedlings.

The combination of these two events led to the

area becoming overgrown with grass, smothering 90% of the seedlings.
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A second planting took place in mid-2005. After clearing the seed bank again, the
Forestry Department formally agreed to manage the seed bank and assigned DOF
staff specifically for the task.

Another youth group was hired to clear the seed

bank. This was hard work since they were clearing over two hectares of land with
only machetes or “bush knifes”. The area was covered in an invasive grass spread
by cattle called mimosa invisa (giant mimosa in English and big nil gras in Bislama),
an invasive, thorny grass that can grow up to 1.5 meters tall (FAO, 1999). Clearing
the area made it easier for the seedlings to start their growth and for the forestry
staff to survey the area. A management plan for the seed bank is planned. While
touring the seed bank, I saw root crops planted next to some sandalwood seedlings.
The fence was also tampered with to allow access to the area.

I questioned the

forestry staff about the root crops, and they said that the crops were planted to
protect the ground from soil erosion while the seedlings took root.

It was also

cheaper to allow a small amount of people to manage gardens in the area in
exchange for looking after the seedlings.

At the time I thought this would cause

problems in the future, allowing people to plant gardens within the seed bank
without knowledge of the objectives of the seed bank.
At the end of 2005 after three months, gardens within the seed bank were getting
out of hand. Corn, tomatoes and lettuce, heavy feeders on the soil, were planted
right next to seedlings. Gardens were planted straight up hills and cleared to the
ground, increasing erosion.

People were still accessing the river within the seed

bank, even though access was provided on either side of the seed bank to prevent
people from walking in the area.
For the next year until I left in 2006, another PCV extended his service and was
placed with the DOF to work on the seed bank and agroforestry area. He worked on
improving the management of the seed bank, increasing awareness within Ohlen
Freswin of agro forestry and drafting a management plan for the seed bank. The
objectives for the National Forestry Seed Bank are:
•

To establish a diverse forest for future seed production for the Department of
Forests’ tree nursery and national reforestation programs.
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•

To rehabilitate and protect the riparian ecosystem of the Tagabe Watershed
for both improving water quality and water quantity.

•

To manage the public’s use of the watershed resources to preserve the
integrity of the ecosystem.

•

To study watershed rehabilitation techniques and the ecosystem response to
advance the knowledge of implementing and managing future watershed
protection projects (Beltz, 2006).

Recommendations and conclusions he derived from his year of work with the DOF on
the seed bank management plan were:
•

In the interest of landscape continuity, the DOF should assist the Botanical
Garden project team in protecting the Conservation/Buffer area on the cliff
face that is under pressure from human activities (clearing the area for
firewood and garden space).

They should also work with the DOQL and

Herbarium Unit to join the Integrated Dairy-based Livestock Farm and
Botanical Garden, reforesting the boundaries between these areas to enhance
continuity and provide windbreaks to the areas.
•

Work with the TRMC to provide alternatives to residents accessing the water
for domestic water, before placing restrictions on accessing the river to
protect the riverbank and the tree seedlings within the seed bank.

•

The seed bank is a great opportunity for the DOF to demonstrate forestry
management as well as watershed rehabilitation since it is located literally in
the DOF’s backyard.

•

DOF should play a leading role in the reforestation initiatives not only within
the state lands along the river, but also within the areas held by leaseholders
within the MWPZ, especially with the key leaseholders using their leases as
paddocks for cattle (Beltz, 2006).

4.2.3 Proposed Integrated Dairy-Based Livestock Farm
The DOQL is a stakeholder in the MWPZ with access to about five hectares of state
land located along the north of the Tagabe River that was being used as pasture for
cattle. The TRMC had requested the DOQL remove the cattle from the area at the
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end of 2003. Livestock paddocks along the river were contributing to pollution and
degradation of the Tagabe River through soil erosion along the stream bank and
livestock waste entering the river through runoff.

These forms of pollution were

exacerbated more with the practice of providing livestock direct access to the river
for water, which contributed to stream bank erosion and fecal contamination of the
river. The TRMC decided to take strong measures against the activity, requesting
the removal of the cattle from the MWPZ as an example of the government’s
commitment to protecting the water quality and quantity of the TRWCA. Most of the
MWPZ was leased and used by cattle farmers for pasture, so if the government were
willing restrict land use within its own lands in Zones 1 and 2, then leaseholders
would have no excuse not to implement the more liberal restrictions within their
leases in Zones 2 and 3.
During a TRMC meeting in 2004, the DOQL presented a proposal for an integrated
dairy-based farm within the land they were requested to vacate (see Figure 4-9).
Objectives for the Dairy-Based Farm include:
•

Producing a model Dairy-Based Integrated Farming System structured to
reduce farm generated environmental degradation and pollution;

•

Demonstrating livestock farming systems which help reduce and mitigate
negative impacts on both the environment and human health; and

•

Demonstrating the use of integrated livestock farming as a tool to educate
the public on the importance of sustainable use of the environment and its
components (Mael et al., 2005).

This proposal was presented as an alternative to relocation of the cattle since the
DOQL lacked the resources to relocate them outside the MWPZ. They also argued
that when farmers visit the DOQL, they do not have time to travel to the other side
of town where the larger cattle paddocks are located. The proximity of the farm to
the DOQL offices also ensures better management of the project.

The farm

proposal included a 5-cow dairy farm, two to three freshwater tanks with water
hyacinth, water crest and fresh water fish to filter the nutrients from the dairy
farming waste, a vegetable garden based on organic farming, and local chicken and
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duck farm. This proposal came after the TRMC had made an agreement with a local
floriculture cooperative to use the full area for planting flowers as an income
generation project.

Figure 4-9

Proposed Integrated Dairy-based Livestock Farm Plan.
(Data Source: TRMC)

The DOQL identified the need for at least one hectare for every two cattle to
prevent over-grazing. With the floriculture initiative using about 0.7 hectares of the
DOQL land, and the allocation of a buffer zone along the river bank taking about 1.3
hectares, this left about three hectares for their project. The DOQL requested the
same amount of land as before to allow enough room for their activities. The extra
land would also allow more room for rotation of paddocks for cattle grazing, a more
sustainable approach to managing the land. During one of the TRMC meetings, the
chairman suggested asking the adjacent leaseholder if the DOQL could use part of
his land that is not currently used to compensate for that lost to the buffer zone and
the proposed floriculture project.

The leaseholder is a prominent local rancher,

Michel Furet, with about 1.2 hectares of his lease located in Zone 1. A meeting was
planned in mid-2005 with Mr. Furet to discuss the possibility of using the land and
under what terms.

Following the meeting with Mr. Furet, he agreed to allow the
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DOQL to use 2.2 hectares of his land located next to the DOQL land in exchange for
four to five of the cattle born that year that were not selected for breeding. The
DOQL drafted an agreement to this effect, which Mr. Furet reviewed and signed.
The integrated dairy-farm proposal was submitted for funding with the National
Botanical Garden within the larger UNDP proposal.

However, when the MOL

provided three million vatu, or about $25,000, for implementing the National
Botanical Garden initiative, this left only the farm proposal.

This proposal on its

own was not enough to justify funding from the UNDP. The TRMC requested that
the DOQL use whatever funds and labor available within its means to start the work
while TRMC developed more projects to include within the UNDP proposal. By 2006,
nothing had been done with the farm proposal and, after contacting the UNDP
Programme Portfolio Manager in Fiji, funding for the UNDP was not available.
However, she did express an interest in developing the proposal from 2003 and
assisting in securing funding.
The TRMC requested the proposal from DOQL be divided into Phases with smaller
requests for funding to help get the project moving.

In response, an assistant

livestock officer, representing the DOQL on the TRMC, submitted a request for
funding for the first phase of the project.

This phase focused on relocating the

dairy milking shed, planting of the buffer zone along the riverbank, and construction
of the new boundary fence incorporating the extra 2.2 hectares on the land of Mr.
Furet into the project.

The dairy-milking shed was relocated because it was too

close to the riverbank. The buffer zone is necessary to stabilize the riverbank and
prevent erosion, provide fodder for the livestock, and help to reduce waste runoff
from the paddocks from reaching the river. Before I left in 2006, the TRMC was in
the process of seeking funding from the New Zealand High Commission for the
implementation of this project (Roronamahava, 2006).
4.2.4 Proposed Floriculture Area
This proposal was submitted to the TRMC in 2004 from a Floriculture Marketing
Cooperative, whose majority are unemployed mothers, requesting twelve hectares of
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land within the state land for planting flowers as an income generating project.
There are twelve women in the coop, and the request was for each mother to have
access to a hectare of land for planting flowers. The committee agreed to the idea
in principle, but reduced the amount of land to 3.4 hectares since twelve hectares
was a large amount of land for such a small cooperative. Also, the idea of planting
a majority of the state land within the MWPZ with flowers did not support the idea
of rehabilitating the area. The TRMC agreed to the idea in principle and planned for
them to use the area being used by the DOQL at the time.

This was about 3.4

hectares of land. However, the DOQL submitted a proposal that would allow them
to stay on the land. This led to a reduction in the allocated land to 1.5 hectares and
then finally 3500m2. The reduction from 1.5 to 0.35 hectares was from the decision
to incorporate the steep sloping area across the Tagabe River into the garden.
The TRMC realized the mistake of hastily approving the idea for the floriculture area,
since the coop was requesting an area to start working. The DOA was responsible
to negotiate with the coop on land use terms such as time of use (about three
years) and to work with the coop in laying out the area.

The project is not

developing because of the requests by the coop. They want an agreement that the
area is secure, so that people do not just steal their flowers. This is not possible
since the area runs along the main road to the Switi subdivision. At the writing of
this report, this development was at a standstill with a halt in consultations.
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4.2.5 Proposed Agro Forestry Demonstration Garden

Figure 4-10

Squatters from Ohlen Freswin planting garden in Agro
forestry area. (Photo: Tawney, 2003)

The Agro Forestry Demonstration Area was suggested in 2003 but did not gain
momentum as a possible project until 2005. Originally, this area was managed by
the DOQL who grazed cattle on the land. In 1997, the cattle were removed and the
land was sold to a developer who then subdivided it. Shortly after, the government
blocked the selling of any leases in the new subdivision to protect the water supply.
Residents within the Ohlen Freswin area then started clearing and planting gardens
in the area fully aware they could be moved out at any time (Figure 4-10). There
were not too many gardens in 2001 but by 2004 most of the area was cleared for
gardens as evidenced by the brown squares. The effect of this land use on the area
is evident when comparing two aerial photos from 2001 and 2004 (Figure 4-11 and
4-12). To establish this project, the DOF and DOA need to work together with the
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residents of Ohlen Freswin to sustainably manage the project since there are not
enough staff or resources within the DOA or DOF to properly manage the area.
The project is a win-win situation for both the TRMC and Ohlen Freswin residents.
Many residents using this area have stated that without access to the land they
would have gone without food from lack of money and employment opportunities.
Current users of the area have not been managing the area well because they know
they could be moved out at any time. The agricultural yield from the gardens has
steadily decreased over the years from planting a monoculture of manioc plants that
drain the soil of all its resources. Slash and burn methods of agriculture replace the
traditional agriculture of using a garden for a few years and then leaving it fallow
for three to five years. This increases soil erosion and depletes soil fertility, which
increases the need for more land to plant gardens. Establishing this demonstration
would provide firewood for residents and improve soil fertility and reduce erosion,
increasing agricultural yield. This is good for the TRMC because it rehabilitates the
TRWCA and improves water quality. It also provides a real demonstration area for
the DOA and DOF to illustrate to any visitor to Port Vila from the outer islands, as
well as opportunities for research on agro forestry and management in urban areas.
Following a meeting with the Minister of Lands at the end of February in 2005, the
TRMC discovered that twelve large subdivided lots within the proposed agro forestry
demonstration area, owned by Freshwind Limited, were recently reclaimed by the
minister to distribute to the various squatter communities for settlement.

The

Interim TRMC Coordinator was happy and optimistic stating that communities
granted the leases could work with the committee on establishing proper land use
activities within the leases, like agroforestry within their gardens, thus becoming an
integral part of the initiative. The minister was very supportive of the initiative.
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Figure 4-11 Map of Agro Forestry Area in 2001. Water Protection Zones 1, 2 & 3
in Red, Green and Magenta respectively. (Data Source: DOLS)

Figure 4-12 Map of Agro Forestry Area in 2004. Water Protection Zones 1, 2 & 3
in Red, Green and Magenta respectively. (Data Source: DOLS)
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Awareness was formally promoted in the Ohlen Freswin area on five different
occasions.

Most of these meetings with residents from various parts of Ohlen

Freswin were only attended by PCVs giving the impression that the project was one
initiated by Peace Corps Vanuatu instead of the government through the TRMC. The
awareness meetings were good for educating residents on the benefits of the agro
forestry project, the different activities within the state land along the Tagabe River,
and the progress the TRMC had made on protecting the water source.

A list of

attendants to one of the first awareness meetings is provided in the Appendix. The
PCV working with the DOF on the National Seed Bank began some work with
interested farmers regarding improved agricultural methods of composting and
mulching.

Issues addressed by residents about the proposed project included the

allocation of land.

Anyone interested in the project wanted to retain a lease or

some form of agreement with the government that the land allocated to them was
for their use before they would plant any tree. The TRMC decided to carry out a
survey of the area to find out how many people were using the land for agriculture
and who they were, in order to target them for working with the TRMC on this
project. This survey was in the process by the time I had left.
4.3

Other Activities within TRWCA

Activities not directly related to land use that took place within the MWPZ are
discussed in this section.

These activities include water testing along the Tagabe

River as a form of monitoring the progress on the objective of improving water
quality and targeting point source pollution along the river; developing the idea of
constructing washbasins as an alternative for women washing in the river; raising
public awareness on TRMC activities in the TRWCA through television and radio
programs; and raising awareness within the government itself at the ministerial and
department level to help provide the financial and administrative support for
technical staff within the TRMC to effectively perform tasks and meet objectives.
4.3.1 Water Testing
This activity started in 2004 when a small team, with TRMC members from the
DGMWR and UNELCO, followed the Tagabe River from its source to the peri-urban
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area of Blacksands, about 3.3 kilometers, identifying important areas to test water
(i.e. downstream from a popular place where many people wash their clothes). A
total of fifteen testing sites were initially located (Figure 4-13).

The government

and UNELCO have an agreement where UNELCO can charge the user a small fee for
any activities associated to maintaining the water quality of the watershed, but it
has yet to be applied. Instead, UNELCO agreed to donate about $4,000 a year inkind using their facilities to test the water samples collected.

The TRMC was

responsible for organizing the team for collecting the water samples and decided to
collect six monthly water test results before discussing them.

Figure 4-13 Map of Water Testing sites along the Tagabe River. Yellow squares
show current test sites, Red squares show old test sites.
(Data Source: TRMC)

After reviewing the test sites again, it was decided that the team did not need to
test the three different springs feeding the main river, so only the point in the river
where these three sources joined was tested and the others were eliminated,
reducing the total number of test sites to twelve. This first test site was also the
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point where squatters from Ohlen Freswin, without access to a municipal water
connection from UNELCO, collected their water. (A public wash area was located just
upstream.) The first water samples were collected at the end of September 2004,
and the results indicated a clear increase in turbidity and bacteriological colonies as
we moved down the river.

The water was also tested for nitrates (NO3), nitrites

(NO 2 ), ammonium (NH 4) and COD, but the results were inconclusive.

Collection

methods were improved by bringing an icebox in which to place the water samples
in order to prevent the growth of coliform colonies with a resultant change in water
chemistry.

Figure 4-14 Looking downstream from test site #5 at effluent from Airport
Drainage following a large rain in June 2006. (Photo: Beltz, 2006)

Results from the second water test in October 2004 were better.

Fecal coliform

levels started out low at the source of the river and paralleled turbidity readings. As
the team tested farther down the Tagabe River, fecal coliform and turbidity levels
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increased until we passed a section of the river choked with water hyacinth, a highly
invasive free-floating weed (SPC, 2006).

The levels for both turbidity and fecal

coliforms dropped considerably on the first test past the water hyacinth (test site
#5), and then gradually increased as the team continued downstream (Figure 4-14).
Following December 2004, testing did not resume until March 2005.

In April, the

team began collecting data on the pH, conductivity and temperature of the river.
The cooler the test bottles were stored in was stocked with ice and cold water
instead of just cold water. This should have been done at the beginning, but I was
unaware of the capacity of the Department of Environmental Health to consistently
provide ice for the cooler, and the team did not want to test too many parameters
because the UNELCO team member working in the lab testing the water samples
was already overworked.
Department of
Environmental
Health (DOEH)

Ice and
Cooler

Provided
Transport

Shefa Province

Live and Learn

Collected Water
Samples

DGMWR

Tested
Water

UNELCO

Water Sample
Bottles
Current Organization

Figure 4-15 Different water-testing
occasional participation.

Live and Learn

Water Sample Kits

Primary Schools

Collected Water
Samples and
Tested Water
Proposed Organization

organizations.

Dashed

line

indicates

Results from water tests in March and April were the last to be collected. UNELCO
had their representative filling two positions, and thus he did not have time to test
samples the team collected from May and June, so the testing was stopped.
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The

water testing team was also having difficulties in organizing to collect water samples
consistently every month. It became apparent from these difficulties that something
had to change with the way the TRMC monitored the water quality of the river
(Figure 4-15). The NGO Live and Learn, represented in the TRMC, is implementing
environmental education programs with children throughout Vanuatu.

Their

educational goals are invaluable in helping raise awareness about the problems
facing the TRWCA today and in the future. During the 26th meeting of the TRMC in
February 2006, Live and Learn presented a proposal for working with students
through the schools on educating them about water quality.

This proposal is

outlined in a letter of support from the Interim TRMC Coordinator.
Live and Learn is working closely with the Tagabe River Management Committee
(TRMC) to improve the water quality and quantity of the Tagabe River.

While the

TRMC is working with watershed stakeholders on various activities, Live and Learn is
also working with students and communities to test for water quality.

TRMC

members have carried out water quality testing in the past with limited sustainability
due to time and financial constraints. This grant application will serve to support the
education of youths and students on the importance of watershed management, with
Live and Learn Environmental Education, and help the TRMC to carry out the initiative
through water testing. It is my hope this grant is approved to help reach two goals
with one source of funding; water testing for monitoring and evaluation of the health
of the watershed and watershed management education for the future leaders of this
country. (Sammy Erickson, Interim TRMC Coordinator, 2006)

It is hoped, with this new proposal, that students will become intimately involved in
monitoring the health of the TRWCA and providing the TRMC with much needed
data to assist them in reaching their stated objectives. Awareness is raised at the
same time with the students who then take this knowledge home and discuss it
within their families.

People taking an active role in the water testing and

monitoring within the TRWCA build their sense of ownership in the project and can
also provide the TRMC with more than just water testing data, but their experiences
or observations of changing conditions within the TRWCA (Naiman et al., 1997).
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4.3.2 Public Washbasins
The idea behind the public washbasins within the TRWCA was to provide a location
outside of the river where women within the squatter communities of Ohlen Freswin
and subdivision of Switi could wash their clothes.

Most of the surface water

pollution occurs from people washing in the river. On one day of water testing in
March 2005, the team witnessed 31 women, men and children washing clothes,
bathing or playing in the river. It was important to pilot this concept first within the
MWPZ before moving to the more difficult areas of Blacksands, Manples and Tagabe
in the lower TRWCA.

Many women from Ohlen Freshwin and Switi wash their

clothes in the river between the source of the river and the Tagabe Agricultural
Station. (The full length of the Tagabe River, within the MWPZ or about 1.1 km.)
The TRMC outlined some designs in 2003 and began looking for areas to place the
washbasins along the river.

Consultation with women using the river was not

carried out in advance, but the TRMC approached the local theatre group Wan Smol
Bag (WSB) about helping with awareness.
from waste management to HIV-AIDS.

WSB performs plays addressing issues

With this group the TRMC was hoping to

organize a few talks and plays aimed at educating women who use the river on the
objectives of TRMC and how they could contribute to the initiative by washing
outside of the river.
The washbasins suffered from design complications from the beginning. The main
criterion for their design was to minimize maintenance to ensure functionality even
after a high level of abuse.

Facilities used by the public tend to be treated with

little regard for future maintenance. A gravity-fed water pipe was initially selected
as the most desired option, with a continuous water flow to eliminate the
maintenance of taps.

However, there was not enough static head from the

proposed water source to the proposed washbasin area.

A handpump was not

suggested because of maintenance issues. Also, with the river so close, most people
would opt to use the river directly rather than filling up a bucket with the pump.
This was assumed by the TRMC without consulting the women using the river, but
the TRMC wanted to have a few viable alternatives before consulting with river
users.
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Another suggestion was to drill into the cliff face above the spring in the hope of
striking water and raising the available static head to supply the proposed
washbasins.

This option required the opinion of the Drilling Section within the

DGWMR. After meeting with the head of the Drilling Section, he stated that, from
his experience drilling in the area, the groundwater wasn’t high enough for a
gravity-fed line to supply the proposed washbasins.

His opinion was respected

since, by 2006, the source all but dried up. With no gravity-fed water supply, this
eliminated any cheap, easy or sustainable way of installing the washbasins.

The

greatest challenge would be maintenance. Any other system would require someone
to maintain it and, with the variety of families washing in the river, it would be
difficult to organize a group to look after their maintenance. The washbasins would
have to be located close to the river where everyone had access to them. Given the
choice, families would rather use the river for free than pay to use the washbasins.
If the washbasins were located closer to their homes, this might give them an
incentive to use them versus hiking down the hill to wash in the river.
Following more results from the water tests, which indicated a dramatic reduction in
fecal coliforms and COD in surface water downstream from large colonies of water
hyacinth, enhanced growth of water hyacinth within the river was suggested to
improve the surface water quality downstream from the public areas where women
washed in the river.

This is a more feasible option than constructing washbasins

and requires little management. It was discussed as a temporary option to the issue
of washing in the river at the following TRMC meeting.

Most members supported

the idea except for the member from the DOQL. He explained that water hyacinth
was an invasive species and there was currently a project funded by the EU to
control the spread of the species by introducing two new aphids as biological
controls (GISD, 2004).

He suggested looking for other hydroponic species like

watercress to treat the water.

The benefits to using watercress are that it is not

invasive and many people along the river already plant it to eat at home or sell at
the market (Figure 4-16).

This is a serious risk to public health, especially if the

water quality in which the watercress is grown is poor.
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However, the benefits of

growing any hydroponic species within the river are promising. The roots of these
plants provide a place for beneficial bacteria to grow which then feed on the
“nutrients” in the river.

The TRMC agreed to the suggestion by the DOQL and

assigned me to look into the possibilities. However, for this initiative to continue, a
large consultation effort will be necessary with women that use the river. Initiating
Wan Smol Bag again to coordinate plays and awareness talks with the squatter
communities of Ohlen Freswin and Blacksands would be a good start.

Figure 4-16 Watercress Planting in Tagabe River. Grown on copra bags in river,
located between water test site #7 and #8. (Photo: DGMWR, 2004)

4.3.3 Raising Public Awareness
Awareness with stakeholders is performed with every activity individually during
Phase 2 of the TRMC project methodology. The awareness raising discussed here is
within the media for the general public, whether they live within the TRWCA or not.
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To ensure watershed management is effective, information about management
techniques and updates on activities within the watershed must be presented to the
public regularly (Naiman et al., 1997). This form of awareness was first utilized in
2004, when the television crew from the National Broadcasting and Television
Company (NBTC), accompanied the TRMC while collecting water samples for testing.
While I did not see the footage on the news, people around town mentioned it to
me in passing. It was a five minute spot on the importance of protecting the water
supply and what the TRMC was doing to protect it. The message was well received
by the public.
The Interim TRMC Coordinator at the time initiated the other opportunity for media
coverage in 2005.

The NBTC radio station was running a program on Tuesday

nights at 7pm called “Aelan blong Yumi” (Our Island) that covered 15-30 minutes of
any issue of environmental importance within Vanuatu. The TRMC coordinator was
able to negotiate this radio time for free through the Environment Unit. I used this
time in coordination with four other Peace Corps Volunteers working on activities
within the TRWCA to discuss updates on activities within the MWPZ.

Programs

recorded ranged in time from 12 to 24 minutes long and covered issues such as
updates on work TRMC was doing, the National Forestry Seed Bank, Agro Forestry
Demonstration activities, the National Botanical Garden, and discussions on
alternatives to washing laundry in the river. All of these radio programs were well
received by the urban population.
4.3.4 Raising Awareness within the Government
In February 2006 the Minister of Lands and Natural Resources asked the TRMC to
present the update on the work of the committee with him to Parliament, which was
sitting later that afternoon.

Copies were made of the aerial maps of the WPZs,

along with a small description of the initiative and its progress. Although expensive
to make color copies for the 52 Members of Parliament, it was a great opportunity to
raise awareness among legislators. Until then, only the Council of Ministers (COM)
of a previous coalition government from 2003 was formally introduced to the
initiative.
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Later in the year, the progress of TRMC was presented to the Director General
Committee (DGC) Meeting.

Every week the Director Generals for every ministry

would meet to discuss activities taking place within their respective ministries and to
coordinate activities between different ministries if necessary. The presentation was
successful in raising the awareness at the upper levels of government.

In the

meeting it was highlighted that the Ministry of Lands was leading the initiative, but
that support from other ministries was needed to really make it a success. Before I
finished my service, there were plans to meet with the COM again to update
members on the progress of the TRMC.
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5.0 – CONCLUSIONS AND RECOMMENDATIONS
The objectives of this report were to discuss the various activities that were
consulted, implemented, or overseen by the TRMC within the TRWCA, specifically
within the MWPZ. This report has discussed these different land use activities, what
the TRMC and their partners have accomplished, what the TRMC could improve upon
relating to their role in the various activities, and what support the TRMC needs to
develop and implement an effective watershed management plan.
All of the activities within the MWPZ are in different phases of the project
methodology discussed in Section 3.5 (see Table 5-1). These projects are reviewed
at each TRMC meeting, but those that progress through all of the phases of the
project methodology, such as the WPZs, should only have an annual update to
observe any changes within the management of these activities.

This helps the

TRMC to focus on activities that need more attention from the committee.

Activity within MWPZ

P1

P2

P3

Water Protection Zones

X

X

X

National Botanical Garden

X

X

O

National Forestry Seed Bank

X

X

O

Dairy-based Livestock Farm

X

X

Floriculture Area

X

Agro Forestry Demonstration Area

X

Public Washbasins

X

Table 5-1

O

Activities on State Land in MWPZ and their
progression through project methodology.
P1, P2 and P3 stand for the different phases.
X = complete, O = in progress as of 2006

Another suggestion is the designation of a full time TRMC coordinator instead of the
appointment of a staff person from the DGWMR as an Interim Coordinator. The lack
of human resources within the government to implement national initiatives is
already a challenge, without adding to the workload. During my service I filled this
role, supporting whoever the Interim Coordinator was at the time. For this initiative
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to succeed and continue after Peace Corps fulfills their commitments, a full time
staff is necessary to coordinate activities between the various stakeholders.
The TRMC should continue to focus on supporting the DOF while they are
implementing the National Botanical Garden and National Forestry Seed Bank. This
could be done through awareness campaigns in the media and discussions with
communities accessing the river to help prevent the problems of people planting
gardens in the area, destroying the seedlings.

The Agro Forestry Demonstration

Area provides the best opportunity for providing alternatives for squatters in the
area while rehabilitating the TRWCA through the planting of trees. This initiative is
currently moving in the right direction with the initiation of a survey to identify
stakeholders planting gardens within the area and targeting them for consultation.
Monitoring of land use activities within the MWPZ is a difficult task for the TRMC.
The control granted through the Ministry of Lands over the granting of leases, the
subdivision of leases, the changing of land use from agriculture to residential, and
the list of conditions attached to every lease helps to prevent urban development
within the MWPZ.

Further protections exist through the Physical Planning Act

through Shefa Province and the granting of building permits. To best monitor the
conditions within the WPZs, the TRMC needs to maintain an open dialogue with at
least the seven main leaseholders listed in Table 4-4. The DOF should work with the
TRMC to identify resources to supply seedlings to any of these leaseholders that are
interested in replanting tress on their land, and they should also provide assistance
in management of forested areas for those interested in sustainable harvesting of
timber or conservation of forests on their leases.
The best opportunity for raising awareness and monitoring the progress of the TRMC
in improving the water quality of the Tagabe River at the “grassroots” level is
through the Live and Learn water-testing program with schools that brilliantly
combines environmental educational awareness with the collection of water quality
data from the Tagabe River. If this project succeeds in securing funding, the TRMC
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would have a continual source of qualitative and quantitative data regarding the
health of the TRWCA.
My 3 rd year working with the TRMC helped me not only to implement projects that I
would not have had time to implement in two years, but also to work with other
Peace Corps Volunteers on projects within the MWPZ such as the National Forestry
Seed Bank and the National Botanical Garden. This extra year also gave me more
insight into the work of the TRMC and the importance of including communities
within all phases of development of any activity in which they have the power to
ensure its success or failure. Working from the start with stakeholders to achieve a
consensus on land use activities within the TRWCA instead of compromising the
goals of a project to appease a stakeholder, even if it seems the goals of a project
are not in line with those of another stakeholder group such as squatters or
leaseholders utilizing their land to graze cattle, their views toward a certain activity
will change and the goals of the activity will not be compromised (Chapman, 2005).
The TRMC has worked hard for over 3 years on achieving the objectives of improved
water

quality

and

quantity

within

the

TRWCA

with

limited

resources

and

implementing a new approach, unfamiliar to many, toward addressing these issues
called watershed management. I believe, given the commitment of TRMC members,
their experiences, and the existing support from government, they will achieve their
goal. I hope the information in this report helps them towards that end.
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APPENDIX A – SPECIAL CONDITIONS ON A RURAL AGRICULTURAL LEASE
WITHIN ZONE 3
The lessee hereby agrees as follows:
1)

Not to subdivide the demised land unless and until the water source for Port
Vila is relocated, and in any event not without the prior consent in writing from
the Lessor, the Director of Land Survey and the Lands Department.

2)

Not to use commercial grade fertilizers, pesticides, or insecticides.

3)

Not to carry out agriculture that is intensive in nature, and in any event not to
cultivate with crops more than 50% of the total area of the demised land.

4)

Not to construct buildings of a temporary nature or of temporary materials, and
in any event not to construct and building without prior permission from Shefa
Provincial Government Council and permission from any other authority that
may be required.

5)

Not to construct any building within 20 meters of any boundary line.

6)

To construct only one main dwelling house upon the demised land, the total
floor area of the house to be not less than 75 square meters.

7)

To dispose of all household waste and sewerage by means of a properly
constructed septic tanks or sewerage treatment plant, soakaways and grease
traps.

8)

To securely enclose any animals, (such enclosures to be located not less than
30 meters from neighboring fences and not less than 50 meters from the center
of any public road).

9)

Not to carry out any commercial operation except those connection to activities
authorized in the lease.

10) Not to excavated or quarry within the demised land, and any earthworks shall
be limited to those reasonably required to be done for the purposes of access to
the demised land and for landscaping.
11) Not to park or allow to be parked or kept on the demised land any wrecked or
unsightly vehicles, boats, machinery or equipment.
12) To abide by all government rules and regulations affecting health.
13) To remove regularly all household rubbish and not to store rubbish or garbage
on the demised land.
14) In the event that the Lessor may with to be responsible for rubbish removal, to
pay any fees as may be payable for this service.
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15) To pay the required fee to the vendor/lessee for the supply of water to the
demised land, and for the maintenance of this private water system, which shall
be owned and controlled by the vendor.
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APPENDIX B – SPECIAL CONDITIONS ON A RURAL RESIDENTIAL LEASE
WITHIN ZONE 3
Agreement By the Lessee:
a) Not to permit or suffer any part of the leased land to be used for any purpose
other than for a private rural residential dwelling and not to use or permit the
use of the demised land for any noxious noisome or offensive art, trade,
buisiness or occupation or calling or in any such manner to cause annoyance,
nuisance or inconvenience to occupiers of owners of adjacent premises or the
neighborhood.
b) To promptly pay the rents hereby reserved any new rent substituted therefore in
accordance with the provisions of this lease.
c) To indemnify the lessors against all rates and taxes payable by or charged upon
the occupiers of the demised premises.
d) To repair or replace and keep and leave clean and in good tenantable repair,
order and condition all buildings together with all fixtures and fittings, drains,
sewers, water supplies, fences in and upon the demised land and to keep in
good working order all sewage disposal systems.
e) To insure against damage or destruction to full value of all buildings and
accessories, with any money received in the event of such damage, goind
towards repair and for replacement.
f) To allow the free and uninterrupted passages of water, electricity, telephone,
drainage and other services and to allow entry for the repair of same.
g) Not without the proir consent in writing of the lessors (which consent shall not
be unreasonably withheld) to dispose of the demised land or any part thereof.
h) In the event of the sublessee’s that they shall perform and observe the
covenants on the leassee’s part contained herein except only the covenant for
payment of the rent reserved.
i) Not to subdivide the demised lands without the written consent to the lessors,
and in any event, not without the approval of the Director of Surveys.
j) To use its best endeavours to prevent squatters entering or residing on the land.
k) To keep the land clean of all refuse, noxious weeds, vermin and rubbish.
l) On expiration of the said term or other sooner determination of the lease,
peaceably and quietly to deliver up vacant possession of the demised land
including all improvements thereon to the lessor.
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Special Condition:
• A sewage treatment plan sufficient for all household waste MUST be
constructed on the demised land and the lessee MUST gain in writing proof of
compliance to current treatment and disposal standards from the appropriate
government department.
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APPENDIX C – SECTION 26 OF WATER RESOURCES MANAGEMENT ACT
26

Declaration of Water Protection Zone

(1)

Subject to subsection (3), the Director may in writing declare any area to be
a Water Protection Zone for all or any of the following purposes:
(a)

conserving or protecting any significant water resource;

(b)

conserving or protecting any water resource used or intended for
water supply;

(c)

promoting the protection, management or use of water in rural and
urban areas;

(d)
(2)

dealing with any emergency which may affect water supply.

A declaration under subsection (1) must:
(a)

specify the boundaries of the Zone; and

(b)

assign a name to the Zone; and

(c)

state the purposes for which the Zone is constituted; and

(d)

contain such other relevant provisions or information as the Director
considers necessary.

(3)

A declaration must only be made if:
(a)

the Director is satisfied that all reasonable steps have been taken to

inform any local government or municipal council, local water management
committee or landowner about the Zone and the reasons for the proposed
declaration; and
(b)

the local government or municipal council, local water management

committee or landowner agree to the proposed declaration; and
(c)

compelling reasons exists to declare the Zone despite the failure to

obtain the agreement of a local government or municipal council, local water
management committee or landowner; and
(d)

appropriate alternative arrangements are made, as necessary, for

customary and/or domestic uses such as washing and swimming areas.
(4)

A declaration must be published in the Gazette.

(5)

The Director may vary any declaration by notice published in the Gazette.
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APPENDIX D – LIST OF TRMC COUNTERPARTS
Ministry of Lands and Natural Resources
Russel Nari

Director General

Official Supervisor/TRMC Coordinator (03-05)

Department of Lands, Land Survey and Land Records
(Ministry of Lands and Natural Resources)
Michel Manglawai
Director
Moses Kalsale
Cadastral Surveyor Land Survey
Joe Sel
Rural Leases
Lands
Madeline
Records Officer
Land Records
Mathew Temar
IT/GIS Officer
Lands
Catherine Malosu
LUPO/EU Project
Lands

Environment Unit
(Ministry of Lands and Natural Resources: Department of Lands, LS and LR)
Ernest Bani
Director
Triniston Tari
Principal Information Officer

Department of Geology, Mines and Water Resources
(Ministry of Lands and Natural Resources)
Chris Iaon
Director
Erickson Sammy
Surface Water Hydrologist
Rosette Kalmet
Groundwater Hydrologist
Kalparam Gershom Rural Water Supply Engineer
Obed Tabi
Community Development

Interim TRMC Coordinators
Interim TRMC Coordinators

Shefa Provincial Government Council
(Ministry of Internal
Michel Kalworai
Ernest Kaloris
Richard Ierongen
Abel Namarai
Emil Mael
John Markal

Affairs: Department of Provincial
Acting Secretary General
Assistant Secretary General
Accountant
Cashier
Physical Planner
President

Affairs)
Official Counterpart
Backup if Michel not around
Approves project funds
Important for paying bills

Municipality of Port Vila
(Ministry of Internal Affairs: Department of Provincial Affairs)
Tony Ata
Environmental Health Officer
Solid waste collection & TRMC
Malcolm Dalesa
Assistant EHO
Solid waste collection

Department of Environmental Health
(Ministry of Health)
Nelly Wouloseje
Water Quality
Pakoa Rarua
Sanitation

Work with her on river water testing
Work with him on solid waste and toilets
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Department of Forestry
(Ministry of Agriculture, Forestry and Livestock)
Rexon Vira
Forester
In charge of seed bank & botanical garden
Sam Chanel
Herbologist
Great botanical information
Philimon Ala
Assistan Herbologist Supports Sam in his work
Michael Tabi
Forester
Supports Rexon in efforts
Andrew Beltz
PCV Forester
Sup. seed bank (Leaves October 2006)
Robert Flood
PCV Plant Biologist Sup. botanical garden (Leaves Aug. 2007)

Department of Livestock and Quarantine
(Ministry of Agriculture, Forestry and Livestock)
Michael Garo
Livestock Officer
Working on dairy project in watershed
Sandy Huffman Mael Livestock Officer
National Biosafety Framework
Timothy Tumakon
Quarantine Officer Solid Waste Man and TRMC Support

Department of Agriculture
(Ministry of Agriculture, Forestry and Livestock)
James Maki
Shefa Ag Officer
Supporting awareness and Agroforestry

Vanuatu Cultural Center
(Ministry of Internal Affairs)
Martha Yamsui
Cultural Officer

Helping awareness in squatter communities

Radio Vanuatu FM 98.0
Elizabeth Graham

Radio DJ/Production/Editing

Non Government Organizations
Wan Smol Bag
Kami Roberts
Yaxlee Nalgof
Brian
Fred

Youth Center Activity Coordinator
Solid Waste Awareness
Solid Waste Awareness
Solid Waste Awareness

Live And Learn
Annie Shem
Amos Kalo
Frenden

Director
Curriculum Development
Waste Education

UNELCO
John Chanel
Gaston
Frederic Petit

General Manager
Maintenance Officer
Maintenance Manager
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Free Weekly Env. Time

APPENDIX E – LIST OF OHLEN FRESWIN AWARENESS ATTENDEES
Name
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

Tamanick
David Suia
Yalu Tom
Sam Lapalu
Estella Singh
Youna
Louis
Wikou Iolu
Tore Vinane
Wicko Yalo
Merian David
Ellen Matthew
Laisa Tamata
Allan Amos
Kavory Wilson
Matthew Tabi
Mitit Jimmy
Hellen Charlie
Lakv Jimmy
Leah Barry
Edith
Winnie Sirig Welin
Roger Bule
Lois Aru
Susan Mabon
Claudine Mabon
Clement
Barry
Stanley Biniki
Ethel Biniki
Abel Tapisuwe
Edison Ruru
Pierre Chanel
Amou
John
Hanson Sarai

Original Island

Man/Woman/Youth

Tanna
Tanna
Tanna
Tanna
Tanna
Tanna
Tanna
Tanna
Pentecost
Tanna
Tanna
Pentecost
South Maewo
Malekula
Tanna
Pentecost
Tanna
Tanna
Tanna
Aneityum
Pentecost
Banks
Pentecost
Pentecost
Pentecost
Pentecost
Penteocst
Aneityum
Pentecost
Pentecost
Pentecost
Malekula
Santo

Youth
Man
Man
Youth
Woman
Woman
Woman
Woman
Woman
Woman
Woman
Woman
Woman
Man
Man
Man
Woman
Woman
Woman
Woman
Woman
Woman
Man
Man
Woman
Youth
Father
Father
Man
Woman
Man
Man
Man
Woman
Man
Woman

Toa
Pentecost
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APPENDIX F – FORESTRY SEED BANK TREES PLANTED IN SITE 1
Scientific Name
Barringtonia procera

1 st

2 nd

Local Name

X

X

Navele

English Name
edible nuts

Canarium indicum

X

X

Nangai

Agathis macrophylla
Santalum austro-caledonicum

X

X

Kauri

commercial timber (export)

X

X

Sandalwud

commercial timber (export)

Palaquium neo-ebudicum

X

X

Ficus adenosperma

X

Terminalia sepicana

X

X

Wael Natapoa

Pometia pinnata

X

X

Nandao

domestic timber, edible fruit

Barringtonia racemosa

X

X

Navele

edible nuts

Pandanus sp.

X

Carpoxylon macrospermum

X

Swietenia macrophylla

X

Alpinia oceanica

X

Maratia smithii

X

Cleidion spiciflorum

X

Veitchia montgomeriana

X

Prichardia pacifica

X

Gulubia cylindrocarpa

X

Heliconia indica

X

Pinus caribaea

X

Pandanus halleorum

X

Flacourtia rukam

X

Cryptocarya aneityensis

X

Chisocheton rex

X

Dysoxylum neo-ebudicum

X

edible nuts

domestic timber
fuelwood, domestic timber
fuelwood, domestic timber

mat & basket weaving material
X

X
X
X

Securinega Flexulosa

X

Pelagodoxa

X

Terminalia catappa

X

Natapoa

Barringatonia Edulis

X

Navele

Garcinia

X

Castanospermum Australe

X

Bin Tri

Metroxylon Warburgii

X

Natangora

Elaeocarpus augustifolius

X

Tamanu

Calophyllum neobudicum

X

Myristica fatua

X

Syzygium needii

X

Namamau

Nandai

Azadirachta indica

X

Neem

Endospermum medullosum

X

Waetwud
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commercial timber (export)

APPENDIX G – FORESTRY SEED BANK TREES PLANNED FOR SITE 2
River bank species
Banmbusa
Hibiscus tiliaceus
Saccharum
Miscanthus
Barringtonia
Dendrocnide harveyi
Dendrocnide
Erythrina fusca
Erythrina variegata
Cleidion spiciflorum
Metroxylon
Tapeinospermum
Heliconia indica
Cyrtandra
Oxera vanuatensis
Atuna
Meryta neoebudica
Pandanus halleorum
Intsia bijuga
Cyathea sp
Marattia smitii
Cyperaceae
Ficus adenosperma

Canopy species
Dysoxylum
Syzygium
Endospermum
Antiaris
Terminalia
Ficus
Dracontomelum
Elaeocarpus
Hernandia
Gyrocarpus
Canarium
Inocarpus
Pometia
Chisocheton
Palaquium
Planchonella
Spondias
Garuga
Homalium
Castanospermum
Calophullum
Geissois
Metrosideros
Neonauclea
Intsia
Weinmannia
Gyrocarpus
Pterocarpus
Burckella fijiensis
Adenanthera
Agathia
Alphitonia
Bishofia
Alphitonia

Subcanopy
kleinhovia
Homalanthus
Morinda
Melochia
Pisonia
Mimusops
Myristica
Pangium
Neburgia
Pouteria
Polyscias
Premna
Sterculia banksiana
Securinega
Santalum
Aceratium
Barringtonia
Anthocarapa
Dysoxylum
Cananga
Cerberas
Codiaeum
Commersonia
Cordia
Corynocarpus
Dyospyros
Dendrocnide
Cryptocarya
Dysoxylum
Dillenia
Gardenia
Elattostachis
Finshia
Bleasdalea Garcinia
Ficus
Gardenia
Geniostoma
Ochrosia
Aceratium
Glochidion
Meryta
Gnetum

SOURCE: SAM CHANEL, DEPT. OF FORESTS
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Secondary
Macaranga
Pipturus
Trema
Garuga
Adenanthera
Gyrocarpus
Litsea

