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The Government of the Kingdom of Tonga recognises
the importance of the environment to the health,
welfare and economic development of the Kingdom.
This recognition led to the preparation of an Environ-
mental Management Plan for the Kingodm over the
period 1989-1990, with the financial assistance of
the Ezonomic and Social Commission for Asia and the
Pacific (ESCAF).

The continual review and revision of the Environmen-
tal Management Plan, to ensure relevance to current
issues, has culminated in this Action Strategy for
Managing the Environment of the Kingdom of Tonga.
This Action Strategy outlines the key environmental
issues in the Kingdom and identifies strategies to
address them. This Strategy is an important first step
forward to ensuring sustainable economic develop-
ment and environmental management in Tonga.

The Government will try to ensure the implementation
of strategies outlined in the Action Strategy, particu-
larly in the priority areas identified, such as environ-
mental awareness and education, disposal of solid

- Foreword

wastes and sewage, strengthening environmental
administration, and protecting the Kingdom's
biodiversity.

We are grateful for the financial and technical support
provided by the Asian Development Bank (ADE) and
the World Conservation Union (IUCN) and for- the
collaborative assistance of the South Pacific Regional
Environment Programme (SPREP) in co-ordinating the
project. The Government of the Kingdom of Tonga
welcomes the opportunity of working alongside ADB,
IUCN and SPREP in the implementation of the Action
Strategy.

I would urge ADB, IUCN, and SPREP as well as other
bilateral and multilateral donors to come forward to
participate in and support the implementation of this
Action Strategy, to ensure that both economic growth
and environmental quality are maintained for this and
future generations.

Dr 5. Ma'afu Tupou

Minister for Lands, Survey and Natural Resources
The Kingdom of Tonga
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Numbering system

The legal numbering system has been used in this report, that is:
{Level 1) 2;

{Level 2) 2:1;

(Level 3)2.1.1; and

(Levels 4) without number.

In Chapter 4, Level 2 indicates the Strategy, and Level 3, the
Programmes. ¢

* Programme profiles

In Chapter 4, Action strategies, a number of Level 3 {Programmes)
headings in the Table of Contents are marked with an asterisk (*). This



indicates that programme profile has been p;epaped for that programme
to a general format, required by the Asian Develoment Bank and other
donor agencies for project identification, for considération for funding
action. The purpose of the programme profiles is to assist the early
implementation process. The programme profiles are contained in the
Appendix.

For those programmes nof marked with an asterisk, special funding is
not considered to be required. Mostly, such programmes call for some
form of administrative action.



The Asian Development Bank is pleased to associate
in assisting one of the Pacific region's most ambitious
undertakings — the preparation of National Environ-
mental Management Strategies (NEMS) in a number
of Pacific countries. This assistance has been provid-
ed through a Regional Technical Assistance grant to

the South Pacific Regional Environment Programme

(SPREP). The World Conservation Union (IUCN) has
also collaborated in providing technical advisory
services. ;

Our invalvement reflects two factors. Firstly, our con-
fidence in SPREP as the prime sub-regional environ-
mental organisation in the South Pacific region. The
Bank has been pleased by the way in which SPREP
has co-opzrated closely with member governments in
addressing environmental issues in island countries
and by the calibre of SPREP's staff work as well as the
work of the national task forces which guided the
country lzvel activities.

The second factor is a commitment by the Bank to

sustainable development. We are acutely aware of the
vital importance of economic development for the Paci-
fic Island countries and are equally concerned for the
limited ratural resources and often fragile nature of
the environment of these countries. It is thus critical

Message from the ADB

that development continues, but in a manner which
is truly sustainable ecologically. Only by following
such a course of action can the guality of life cur-
rently enjoyed by Pacific people be assured for future
generations.

The need for sustainable use of natural resources has
been the underlying theme of the NEMS documents.
The preparation of NEMS has been a challenging
task and has involved a wide range of government
and non-government organisations in each country. The
nature of the issues and the complexity of the challenges
faced have been great. As ever, Pacific countries have
risen to the challenge and 1 believe the commitment
shown in the development of the Strategies is a true
reflection of the intimate bond which Pacific Island
peoples have with their environment. Nonetheless, this
‘commitment” and “challenge” has now to be put to
visible action programmes.

The Asian Development Bank welcomes the publica-
tion of the Action Strategy for Managing the Environ-
ment for the Kingdom of Tonga. It is an important
event for environmental management in the Kingdom
of Tonga and the Bank will be pleased to consider
ways and means of assisting with its implementation.
Dr Kazi F. Jalal

Chief, Office of the Environment
Asian Development Bank



Message from SPREP

We Pacific Islanders share a common aspiration for
economic development and improved living stan-
dards for our people. However, we are aware that this
development cannot be at the cost of the environ-

- ment., We have lived in close harmony with our island
environment for thousands of years and we are well
aware of its importance to our way of life. We face the
complex challenge, in common with many other coun-
tries of the world, of achieving economic development
inawaywhich will not significantly affect our environ-
ment. This major challenge must be addressed if our
Pacific way of life is to survive.

The development of National Environmental Manage-
ment Strategies (NEMS), of which this Action Strategy
is a part, has been a major tool in addressing these
issues. This development was made possible through
the generous financial and technical assistance of the
Asian Development Bank and the World Conservation
Union (IUCN). This assistance is gratefully acknowl-
edged. i

This Action Strategy for Managing the Environment is
a practical document which aims to identify the major

environmental issues in the Kingdom of Tonga and
the priority environmental programmes which are
required to address them. The strategies and
Programmes in this Action Strategy were prepared by
SPREP in consulation with the Environmental Planning
Section of the Ministry of Lands, Survey and Natural
Resources. They are based onviews expressed by gov-
ernment and non-government agencies at the major
national symposium on thie Environmental Manage-
ment Plan held in Nuku'alofa in 1990,

The NEMS process has proved most useful in raising
awareness of environmental issues. In the vake of the
United Nations Conference on Enviromnent and De-
velopment (UNCED) this Action Strategy also provides
the foundation for implementing much of Agenda 21
in the Kingdom of Tonga. However, the success of the

'NEMS exercise will ultimately be judged by its imple-

mentation. If the Action Strategy report sits on a shelf
and gathers dust, then the exercise has fail=d.

SPREP looks forward to .wnrkirlg with the Kingdom of
Tonga and with other regional and international
organisations in the implementation of the Action
Strategy. '

s

Vili A. Fuavao
Director
South Pacific Regional Environment Program me
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Introduction

The origin of this Action Strategy lies in the RETA
{Regional Environmental Technical Assistance Project),
No. 5403, funded by the Office of the Environment of
the Asian Development Bank and executed by the
South Pacific Regional Environment Programme. The
Kingdom of Tonga was one of five countries which
agreed to participate ina regional programme directed
at strengthening the environmental management
capabilities of Pacific Island member countries of the
Asian Development Bank. A key element of the
programme was the preparation of National Environ-

* mental Management Strategies (NEMS) for the partici-

pating countries; another (for all member countries)
was training in Environmental Impact Assessment
(ElA) procedures. InTonga's case, the National Environ-
mental Management Strategy was not prepared, as a

- detailed Environmental Management Flan (EMP) had

already been prepared for the Kingdom over 1989
1990 with the assistance of ESCAP (ESCAP 1990), and
had been the subject of a major national symposium
held in Nuku'alofa on 27-29 August 1990.

The EMP contained many programime prnpuga!s. The
Interdepartmental Environment Committee (IDEC), set
up by the government at ESCAP's request for the
preparation of the EMP, decided that RETA might best
contribute to the protection of Tonga's environment
by assisting with securing funds for the implementa-
tion of eleven programmes then considered of highest
priority by IDEC. These programmes were appm-ged
by His Majesty’s Cabinet.

However, with the passage of time and inevitable
changes in emphases or circumstances that had oc-
curred for some EMP programme proposals, the Chair-
man of the IDEC, Sione Latu'ila Tongilava, saw that
Tonga would benefit from the preparation of an Action
Strategy which would take a fresh look at strategies
and programmes for protection of the Tongan
environment and advancement of the principle of
sustainable development.

¢

chapter.!



agction strategy '

The preparation of this Action Strategy was then
undertaken by SPREP in November 1992, However, it
should be recognised here that the limited time
available for this exercise precluded any substantive
public consultations on the strategies and programmes
drafted. The views are those of the Environmental
Planning Section (EPS) and the SPREP Resource Team;
however, the drafting team was very conscious of
views expressed at the 1990 EMP Symposium by the
wide range of governmentand non-government agen-
cles represented there.

The first half of the Action Strategy is presented in five
chapters. Chapter 2 presents a brief overview of the
natural resource endowment of the Kingdom. This is
primarily derived from the EMP (ESCAP 1990), from the
Environment Sector Stratégies (Thistlethwaite 1990),
and particularly from the Kingdom's National Report
to UNCED (GOT 1991h). Much of the recent economic
information was taken from the Sixth National
Development Plan (DP V1), 1991-1995 (GOT 1991a).
Where more detail is sought, the reader is referred to
those publications. Chapter 3 discusses some of the
environmental constraints and issues of coneern to
His Majesty’s Government.

Individual strategies are presented in Chapter 4. There
are eleven of these, with each addressed by one or
more programmes towards strategy implementation.
These strategies are:

Strategy 1
Improve environmental awareness and education

Strategy 2
Improve disposal of solid wastes and sewage

Strategy 3
Strengthen the national capability for environmen-
tal management

Strategy 4 ]
Assess implications of climate change and sea-level
rise

Strategy 5
Counter the misuse of hazardous chemicals

Strategy 6
Foster the use of renewable energy sources

Strategy 7
Improve and update basic data on natural
resources

Strategy 8
Protect the Kingdom's biological diversity

Strategy 9
Foster sustainable use of marine resources and the
coastal zone

Strategy 10
Ensure sustainable use of the land resource

Strategy 11
Improve the supply of drinking water

Lastly, in Chapter 5, some basic principles {or imple-
mentation of the Action Strategy are discussed. A list
of useful environmental references for Tonga is at-
tached.

The second half of the Action Strategy (the Appendix)
presents more detailed information on those
programme profiles for which foreign funding would
need to be sought in implementation of the sirategies.
These profiles are simple, one or two page presenta-
tions which give programme aims and scope, a brief
description, cost estimates, likely executing agency,
potential benefits and issues, and the time frame
sought for the programme.



The
environmental
setting

This corglfine island of the Ha'apai Group with its
flat terrain, white sand beaches and fringing reef,
is typical of many of the islands of the Kingdom.
{phota: RJ. Thistlethwaite)

The Kingdom of Tonga lies between 15%and 23°50°
South Latitude and 1737 to 177° West Longitude, and
has an area of 390,128 sq km. The Kingdom is an
archipelago of 172 named islands with an area of 747
5q km, the 36 inhabited islands totalling 670 sg km. Six
islands comprise three-quarters of the land area and
contain 90 per cent of the Kingdom's population of
94,649 (GOT 1991c).

There are four groups of islands extended over a
north-south axis: Tongatapu and ‘Fua in the south;
Ha'apai in the middle; Vava'u in the north; and the
small Niuas group in the far north. The capital,
Nuku'alofa, is on Tongatapu. Many of these islands are
coralline in origin, comparatively flat and often en-
circled by fringing reefs. Some atolls are raised by
tectonic action. There are also some islands of vol-
canic origin, notably in the west of the Ha'apai Group.

Easily accessible shallow-water reefs and shoals (less
than 10 m deep) cover about 550 sq km while an
additional 3,045 sg km constitutes sea floor within the
200-metre shelf. Tonga therefore can be considered to
have about 1,200 sq km of readily accessible land and
marine resources, 3,000 sq km of marine resource
more difficult to utilise, and a pelagic and deep-water
zone of about 393,000 sg km. This deep-sea zone will
increase to an estimated 677,021 sq km (SPC estimate)
when the final borders of the 200-mile EEZ are declared.

4
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action sStrategy

Although the Kingdom lies within the tropics, its
climate is moderated by its maritime environment. On
Tongatapu, the average annual temperature is 23°C
with a maximum of 32°C and a minimum of 11°C.
Rainfall averaged 1,775 mm per year over the period
1950-1989. There is a distinct wet season from
November to April. The prevailing winds are the
south-east trades which blow for about three-quarters
of the year. On Vava'u, it is much wetter, with rainfall
averaging 2,289 mm per year spread over 146 rain-
days. The average temperature there is 25.1°C with a
small variation from wet to dry season. High-intensity,
short-duration rainfall can occur at any time of the
year, but particularly during the cyclone season.

2.  Matural resource endowment

It is not the intention of this section to repeat the
considerable volume of environmental information
contained in earlier reports. This section will merely
attempt to summarise available information in order
to give the readeran adequate technical background to
the later presentation of action strategies (Chapter 4).
The main sources of information have been the EMP
(ESCAP 1990) and the 1991 National Report to UNCED
prepared for the Interdepartmental Environment
Committee (GOT 1991b) and later endorsed by His
Majesty's Cabinet on 29 May 1991. '

The reader should consult the References section at
the end of this report if additional information is
sought, particularly the Environmental Management
Plan (ESCAP 1990), and also the Environment Sector
Strategies report (Thistlethwaite 1990). However, it
should be noted that the database on natural re-
sources of the Kingdom is as yet quite slim, and/or
somewhat dated, and thus the information sought
simply may not be available.

2.1.1 Land

The Constitution of 1875 legalised the land-use sys-
tem developed during the 1779-1852 civ | war period
where families had a small area of laad within a
defensive fortification (‘api kolo) where they lived, and
a place outside in the bush where they could garden
{‘api ‘uta). This pattern of land use continues today.
The Act of 1882 established the entitlement of each
Tongan male over 16 years of age to both a town ‘api
(‘api kolo) not exceeding 0.4 acre (0.16 ha) and a tax ‘api
or garden ‘api not exceeding 8.25 acres (3.3 ha). Title
of the allotments is assigned by the Ministry of Lands,
Survey and Natural Resources (MLSNR) and then
becomes hereditary.

Allland in the Kingdom is Crown Land with four tenure
categories: three Hereditary Estates of (i) the King, (ii)
the Royal Family, and (iii) the _Nubles anc Matapule;
with the fourth category (iv) as Government Land. It is
only tenure categories (iii) and (iv) from which the ‘api
allotments are drawn. In addition, land from any of the
four categories can be leased, with the possibility of a
single individual holding up to 10 ‘api for seriods up
to 20 years (1980 and 1983 Amendments to the Land
Act). A person can have only one town and une garden
hereditary ‘api. The land may not be sold, but it can be
mortgaged as security for a debt,

Tenure is dependent on the fulfilment of a -umber of
conditions. Among these are two of. specific environ-
mental import:

1) the allotment must be maintained in a “reason-
able” state of cultivation; and

2) the land may not be “abandoned” for mare than
two years.

The King, with the consent of Privy Council, has the
power to retrieve land from any holder for public

“purposes, in which_ case the dispossessec may be



mmp‘ensarfd with an offer of replacement land,
money, or both. That power has rarely been used.

Most of the allocatable land has been distributed for
‘apil. Much of the remaining government land consists
of lakes, marsh or mangrove swamps, cliffs, small
islands with little or no water, and volcanic islands
with little access and poor agricultural potential; 6.9
per cent of land is held in the nobles’ estates. But some
790 ha on the "Eua plateau is probably unsuitable for
agriculture, although possibly of potential for forest
development.

2.1.2 Agriculture

Agriculture has always been the principal sector of the
economy and remains the primary source of liveli-
hood for over two-thirds of the population.

Most islands have gentle overland slopes with the
exception of some steeper areas on the higher islands,
such as ‘Eva and Vava'u. The scils are inherently fertile
in the m:in islands, being derived predominantly
from an andesitic volcanic ash mantle overlying
coralline limestone platforms. These soils have

Young taro. This major food staple is o prominent component
in the traditional agricufture system and is now also being
grown more intensively for export

chapter 2 The environmental setting

excellent physical properties; they are friable, well
structured, well drained,_ha\-'e a moderate water-
holding capacity and range from slightly acid to slightly
alkaline with high levels of calcium and magnesium, a
high cation exchange capacity and high base saturation
(Orbell 1983; Orbell et al. 1985; Potter 1986; Wilde &
Hewitt 1983). Hence these soils can support a wide
variety of crops suited to the climatic conditions.

Father and sons planting cassava in their garden on
Vava'u. {phato: Glenn Jowitt)

Traditional Tongan farming is an agroforestry system
of bush or grass fallow with cultivated coconut palms
or other useful trees creating a multi-level overstory
for predominantly root crops (Thaman 1976). Tradi-
tional practices, however, are fast being replaced by
intensive horticultural production, for example of
sguash-pumpkin and watermelon requiring greatly
increased input of fertilisers and pesticides. The main
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- agricultural crops today are vanilla, squash (Japanese
pumpkin), watermelon, bananas and root crops. Coco-
nuts, once the major crop for copra production and for
coconut oil and copra meal, have virtually ceased to be
harvested commercially, apart from the local culinary
market. The major root Crops are yam, taro, sweet
potato, cassava, and giant taro.

2.1.3 Forest resources

Only limited areas of indigenous forest remain in the
Kingdom, primarily in very steep or otherwise jnéc Ces-
sible areas, in coastal littoral areas and swamps, or in
mangrove swamps. The total area of better quality
forest was about 4,000 ha, with 3,779 ha estimated on
'Eua (Larsen & Upcott 1982) of which 1,747 ha was
considered accessible, and a further 324 ha of poten-
tially exploitable forest on Tofua (a voleanic island in
the Ha'apai Group) (Thompson 1976). There is also a
small area of better quality forest.on the island of Late
in Vava'u. Even then, much of the forest is secondary.
Except for 'Eua, there is limited information on the
botanical composition or timber resources of Tonga's
remaining natural forests.

The islands of Tafahi and Kar:;~have undisturbed cloud
forest on steep slopes, and other small, indigenous
forests of note occur on Niuatoputapu and Late,

Mangrove forests are restricted to sheltered lagoon
coastlines and are limited in size and of mediocre
quality. Nevertheless they are locally important as
sources of food, firewood, handicraft materials, and
dyes for tapa cloth. They also play an extremely
important biological and environmental role as ma-
rine nurseries and for coastal protection.

2.1.4 Marine resources

Coastal areas below the: high tide mark are Crown
property and the rights to all resources (sand, dead
coral, marine life) are vested in the Crown. However,
anecdotal evidence points to a long-standing tradition
of common use of marine resources, and certainly
common use is the practice today.

The reefs and lagoons are the prime f{ishery for
subsistence supplies. In addition to fishing, a wide
range of shellfish and other marine life is harvested
from the tidal flats at low tide for consumption or for
production of shell handicrafts for sale to tourists.

Inshore pelagic zones, which vary in depth from 75 m
to more than 600 m and usually not exceecing 30 km
from land, are rich in small pelagic species of tuna,
dolphin, mackerel and sardines. Offshore pelagic fish-
ing effort is concentrated to the west of the island
groups where areas of upwelling occur and teyvond the

Tongan women are renowned for their skill in
producing tapa cloth of the highest quality.
{photo: Glenn fowitt)



A ready suf ply of fresh water is critical 1o Tonga's
continued cevelopment. (photo: SPREP) -

600 m contour. Resources of this zone comprise the
large tuna species of albacore, vellowfin, bigeve, and
skipjack. Marlinand sailfish are also common. Albacore
tuna is the most highly valued and most abundant
species of the zone.

2.1.5 Wauter resources

Water is a critical resource for the small, widely
scattered islands of the Kingdom. For most of Tonga's
populated islands, the water resource is either rain-
water stored in concrete tanks, or a thin lens of fresh
water on a highly porous limestone substrate. The
volcanic slands have small groundwater aquifers, and
there are some fresh-water lakes and springs. Volcanic
'Eua has one ephemeral stream and several ephemeral
lakes along its eastern ridge. The groundwater sup-
plies on 'Eua come from caves high above sea level.
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In Tongatapu, the groundwater pumping potential is
estimated at 5.1 million cubic metres of drinking water
per year. The fresh-water lens lies above sea level, and
its thickness reaches 20 min the interior. It is estimated
that 25-30 per cent of the average annual rainfall
recharges the groundwater resources.

2.1.6 Mineral resources

There are no known commercial deposits of any
valuable mineral in the Kingdom. With hydrocarbons,
while there is yet no proven resource, there is cur-
rently an exciting prospect in the region between
Tongatapu and "Eua with a reported oil quality similar
to that found in the Gulf.

Sand and limestone quarries constitute the only min-
erals of commercial value. Currently there are 12
quarries on Tongatapu, of which one is exhausted with
another—the largest production quarry—now
half-exhausted. In Vava'u there are six quarries, one of
which.is abandoned and another (Talau) is nearly
exhausted. .

2.1.7 Energy resources

Tonga is heavily dependent on imported liquid fuel
and liquefied petroleum gas to supply its commercial,
industrial and domestic energy needs. Petroleum
imports currently account for 30-40 per cent of the
total energy consumption. Firewood and coconut
husks, together with limited use of wind and solar
energy, comprise the remainder.

Electrical generation capacity has increased greatly
over the past decade, although there are still
non-electrified villages in the outer islands. All elec
tricity is produced with diesel-powered generators.
Firewood comes from any available source, including
tax ‘api, mangroves, dead windfall branches, construc-
tion off-cuts, and coconut. On Tongatapu, good fuel

wood is rapidly becoming scarce and small bundles of

preferred firewood species command a high price in
the Nuku'alofa market, much of it ferried in from 'Eua.
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Tongans are devout people. This congregation packs the
Centenary Church in Nuku'alofa. (phote: Glenn Jowitt)

22 The people

The Tongan people are Polynesian in origin and the
socio-political order is a blending of traditional
Polynesian elements and Western influences. The
social structure has three tiers consisting of the Royal
Family, nobility, and the people.

The resident population is estimated at about 97,000
{94,649 in 1986) of which 67 per centlive on Tongatapu,
with 30 per cent in Nuku'alofa itself. In addition, an
estimated 30,000 Tongans live overseas, mostly in
New Zealand, Australia and the United States.

Ower the past fifty years there has been a pattern of
increasing urbanisation of the people, seen not only
through emigration to urban centres overseas, but
also through migration from the outer islands to the
Greater Nuku'alofa Area, and from rural areas of
Tongatapu to the capital.

Population density varies greatly from island to is-
land. For example, in the Ha'apai Group density varies
from 2 inhabitants per sguare kilometre on Tofua
Island to 685 inhabitants per square kilometre on Kotu
Island.

2.2.1 “Population distribution & growth

The distribution of population in the Kingdom is very
uneven, with Tongatapu the fastest growing at an
average annual rate of 1.1 per cent during the last
intercensal period, 1976-1986. The population of
Niuas and Vava'u also grew, although much more
slowly than Tongatapu. The population fel slightly in
'Eua, with a much steeper decline for Ha'apai.

The overall average annual growth rate of (.5 per cent
reflécts the high level of overseas migration. While
there is no detailed demographic analysis of the 1986
census, the data indicate the birth rate was about 30
live births per 1,000 people. The current death rate can
be assumed to be about 6-7 deaths per 1,000. Thus the
natural increase is about 23.5 per thousand (or 2.35
per cent). The net overseas migration rate (rate of
natural increase less intercensal growth rae) is then
about 1.85 per cent.

If this migration rate is applied to the census popula-
tion, a net outflow of about 17,500 people occurs each
year. Recent studies of passenger manifests for

Table 2./ Population by Divisions & growh rates
for the 1976 & 1986 censuses

Census Population Annuc| rate

Division 1976 1986 of gro wth (%)
Tongatapu 57,411 63,794 1
'-"ayu'u 15,068 15,175 0l
Ha'apai 10,792 8919 -19
‘Eua 4,486 4,393 -0.2
Niuas 2,328 2,368 0.2
Total 90,085 94,649 0.5

Source: |986 census (GOT 1991c),
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arrivals ancl departures suggest that current emigration
rates are even higher. Because the census figures are
averages over aten-year period, this suggests also that
emigratior. may be higher now than it was ten years
o : :

While the census provides only limited information
about the nature of migration overseas, it does pro-
vide more precise information about movement within
the Kingdom. : ;

Table 2.2 summarises internal migration over the
1976-1986 period. Tongatapu had a net migration
gain of 1,332 persons and Niuas also gained 181
persons; Ha'apai lost 953 persons, 'Eua lost 353
persons, and Vava'u lost 207 persons.

Islands closer to Tongatapu have larger migration

streams than those further away. (The Niuas' situation
is a special one of earlier residents who vacated the

Division later returning home.) The largest gain in

migrants to Nuku'alofa is in the 10-24 age groups, as

would be expected given the greater educational and

employment opportunities. -

2.2.2 Education

~ Few persons fail to attend school at'least at the

primary level. Consequently there is a very high level
of literacy—299.6.per cent in the 1976 census. While a
strict comparison cannot be made between the 1976
and 1986 censuses, it is reported that education
attainment improved considerably over that decade,
with 55.8 per cent going on to secondary school.
Details on the numbers completing secondary educa-
tion, those gualifying for tertiary studies, and the
percentage going on to university undergraduate
study are not readily available. Reliable data are not
available on the percentage of university graduates
who return to w_urk.iri the Kingdom and on those who
elect to secure higher paid jobs overseas. However, it
should be noted that the bonds with country and -
family are extremely strong and it is not uncommon
fnr'graduar.es to work in a foreign system for some
years and then return home to give the Kingdom the
benefit of their knowledge and experience.
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2.2.3 Employment

For convenience, the report of the 1986 census di-
vided the population of work-force age (15 years and
over) into three groups: employed, unemployed, and
not economically active (this last category includes
those who spend some- time engaged in economic
activities but whose mainactivities are non-economic).
About 31 per cent were economically active with about
9 per cent of these unemp]nvéd, that unemployment
level varying from 10.7 per cent in Nuku'alofa to 8.2
per cent in the rest of the country. Nationally, male
unemployment was 6.4 per cent, while the female rate
was 18.7 per cent. Male unemployment in Nuku'alofa
was 9.3 per cent.

Unemployment was most pronounced among young
people as they seek employment in line with their
education and expectations. The unemployment rate
for 15-19 year old males was 27.6 per cent and more
than 50 per cent for females of the same age group.

The production of handicrafts 5 o thriving cottage industry.
These Vava'u women are selling their handicrafts in the
Meiofu market (photo: Glenn [owitt)

About 50 per cent of the employed population were
wage and salary earners; 36.8 per cent were subsis
tence farmers, the majority of whom produce for
subsistence only, although large numbers also sell
some of their produce; 7.2 per cent were cash-crop

farmers; and 5.4 per cent were engaged in a family
business. (Omitted from the employed category are
those women who work in gardens, on fa ms, or sell
food at the market but at the same time L ndertake a
range of domestic household tasks. These were classi-
fied as "!'mme duties” in the unemployed category.)

It would appear that unskilled Tongan labour is not
prepared to perform menial jobs for low wages. The
subsistence economy appears to absorb the large
group of so-called unemployed. There is a large pool
of willing labour for the medium skill, office jobs, but
a shortage of skilled, experienced Tongans for the
maore senior roles in the bureaucracy and in private
industry.

2.3 Economic growth

Information for this section on economic growth was
extracted from the National Report to UNCED (GOT
1991b) which in turn heavily relied on information
presented in Development Plan ¥1 (GOT 1991a).

The Development Plan reported that the trend of
economic growth had declined during Development
Plan periods 111, IV, and V, spanning the period 1975~
1990. The average growth rates for each period,
respectively, were 3.7, 3.4 and 0.05 per cent. The
estimated average annual growth rates for each of DPs
I, IV and V are given in Tahle 2.3. Tonga exected to
achieve a GDP growth of about 5 per cent during DP V,

‘but real GDP growth did not match that goa .

In terms of growth, the agricultural sector was stagnant
over the 14-year period. Economic growth in most sectors
declined over the DP V period to the point where it was
almaost negative; this was partly attributed to the lack of
growth in the agriculture sector, the sector which makes
the dominant contribution to GDP.

Table 2.4 compares the contribution to GDP (at factor
cost) of the various sectors within the economy over
the DPIII, DP IV and DP V periods.



2.3.1 Sectoral growth patterns
Agricult sre : .
It has already been said that Tonga has a small -
- economy dominated by semi-subsistence, smallholder
agriculture. At the end of the DP IV period, the natural
resources sector (agriculture, fmu}'and fisheries)
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was estimated to contribute more than 40 per cent of

- GDP, and it was expected this sector woyld increase by

anaverage 15 per cent per year during DP V. Table 2.3
 indicates a zero average growth rate for DP Wan:la
 small negative rate for DP V.

Vanilla growing is one of the brighter mml:i_ontnw'
- of Tongan agriculture, although difficulties were
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experienced during DP V with husbandry and
marketing. While market prices declined in 1989,
earning expectations remain high and vanilla remains
an attractive crop to growers. The export performance
for root crops is élsn_ém:nuraglng. with the markets far
from saturated, but stiff export competition is faced
from other Pacific nations for taro and cassava.
Fisheries :

Pelagic resources of albacore tuna and deep-water
snapper fishing offer good prospects of increased
export earnings for this sector. When the EEZ is finally

_declared, the resource area more than doubles in size.

Top market prices are paid for fresh, chilled fish—not

frozen—and hence the potential exists to improve the

value of exports from the current catch if air freight
services and marketing are improved.

Manufacturing

The turn round in the growth of the manufacturing
sector during DP V to become one of the srongest
growth areas in the economy is largely attributed to
the gdvemment‘_s_pq]icv of encouraging activity at the
Small Industries Centre. While the contributicn to the
economy is still small, the sector has been a valuable
source of employment. About three-quarters of the
manufacturing growth is attributed to the textile
subsector. : - a

Tourism :
There were 21,000 air arrivals in 1989, with 1ourists

- comprising about 60 per cent of these. With an

estimated value in 1989 of ST 11.5 million, tourism
has become a major component of the econoniy with

-every indication that the rate of growth will coatinue.
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Tourism is now a significant employer and the hospi-
tality trade will attract increasing numbers of school-
leavers as the industry expands.

Construction

There was a marked recession in private house con-
struction over DPV, a not unexpected result of a period
of tight liquidity.

2.3.2 Household expenditure & income

Household expenditure exceeded household domes-
tic income by an average of 42 per cent during DP V.
This reflects the level of private remittances from
abroad, and personal or housing loans.

Private remittances from abroad declined in real terms

at an average annual rate of 6.5 per cent during the
1986-1989 period, and there is evidence that the level
of remittance has tapered off sharply since then as the
recessions in Australia and New Zealand hardened and
affected the capacity of emigrant family members
there to continue their previous level of monetary
support,

While remittances declined, personal savings grew at
an average annual rate of 4 per cent at constant prices.
This suggests there may have been a forced change in
consumption patterns and household expenditure.
Furthermore, a substantial growth in personal and
housing credit to households could also be explained

by decreasing remittances from abroad and the need
to borrow to maintain a standard of living previously
supported by remittances.

2.3.3 Investment & consumption

Total investment throughout the 1986-1990 period
represented an annual average of 22.5 per cent of
domestic income as measured by GDP at market
prices. The total investment was also equivalent to-31
per cent of total final consumption. Investment expen-
diture over the five years did not grow in real terms.
This lack of growth is mainly attributed to a clecreasing
trend in private investment. Industrial anc commer-
cial construction expenditure declined shearply over
the period at an annual average of 12 per cent. Direct
foreign investment remained small in proportion to
total private non-housing investment.

2.3.4 Balance of payments

Exports declined in proportion to imports. In the late
1960s, export receipts covered two-thirds of import
expenses; this ratio decreased to 36 per cent at the
beginning of the 1970s, then to 24 per cent by the end
of the 1970s, and to 18 per cent by the end of the
1980s. The strong demand for imports continues,
supported by the growth in foreign aid and private
remittances, with the latter the single most irmportant
item in Tonga's external account.

Table 2.6 Total imports growth,' 1985/86-1989/90 ($Tm)

1985i86 - 1986/87 1987/88 1988189 1989190

60.32 65.56 68.70

6883 - 7269

! The nominal import values have been deflated by the import component of the CPL.
Source: Sixth Five-Year Development Plan, 19911925 (GOT [991a).



The economy is obviocusly vulnerable to fluctuations
in remittaices and foreign aid. Past attempts to
broaden the productive base of the economy and
lessen the dependence on transfers have not been
successful Remittances and foreign aid will undoubt-
edly continue, but the dependence of the Kingdom's
economy ontheseisundesirable and the gm_'ernmem's
policy is "o support diversification and growth of
exports.

Imports f

Imports curing the DP V period (1986-1990) grew
steadily from 5T 60.3 million in 1985/86 to 3T 72.7
million in 1989/90 (see Table 2.6).

chapter 2 The environmental setting

Exports

Table 2.7 illustrates the fundamental change in the
Tongan economy with a decline in the value of agricul-
tural exports and a rapid rise in the value of manufac-

- tured exports. The agricultural export value is now

expected to flatten out, with some value recovery as
recently planted vanilla crops come into production.
Fish exports increased steadily until 1989 and then
fell back to 1988 levels; the value of these exports is
realistically expected to grow with the development of
the albacore tuna industry. The Small Industries Centre
has been successful in improving export manufactur-
ing, with a significant leap in 1990 (particularly in
knitwear manufacture).

Table 2.7 Exports of major commodities, 1985/86-1989/90 ($T°000)

1987188 1988/89 19891390

Commodity 1985/86 1986/87

Coconut f roducts 2,994 2,934 1,829 1522 832
Vanilla 1,182 : 1,418 1,191 2,504 . 829
Bananas : 1,041 1,859 797 517 _ 185
Watermelon 195 2 I& [ 3 15
Root crot s 280 353 544 865 1,823
Fish 649 1,249 1292 2,048 | 445
Manufac uring 1,045 1,419 1,864 3,060 3,420
Total 7,386 9,234 7,533 10,522 8,549
Compasition of exparts (%):

Agriculture 77 = By g F o 51 43
Fish : 9 14 17 20 17
Manufa turing 14 I5 25 29 40

Source: Sixth Five-Year Development Pian, 1991-1995 (GOT [991a).
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235 Revenue & recurrent expenditure

By the end of the 1980s, government expenditure ﬁas_
rising faster than revenue, due mainly to a major
increase in recurrent expenditure. Over the DP V
period, recurrent expenditure grew 5.2 per cent per
year faster than revenue, at constant prices. The
recurrent balance was in deficit ﬂ'lmughnut DP V, with
the exception of 1987 /88.

* Onshore development funds, whlch include external
_ 'grantsand]nans grewlnreal l:ermshv 11 per cent per
year, while onshore dmlopmt expenditure fell by -

4 per cent per year, reflecting a general delay in the
lmpleme:nta'dun of projects funded by e:m:mal devel-
upmem mts-tance

The trend in recurrent expendlture aver rhe perlnd
1982-1990 has been for greatly increased EIP_EHd]tI.I.TE
on government administration (+16.5 per cent as a
percentage of total outlay), with a 16 per cent decline _

memnmnicsa-vwesandasspercemdedtnnin.:

social services. At constant prices, government ex-
penditure in economic services fell over DP V by an
average of 6 per cent per year, a result which the
government seeks to counter du'rlng‘l:l[r" VL

E:;terﬁai debt rose slightly in real terms over the DB v
period, with the main increase being in the area of

‘multilateral debt. The increases in external debt for

1932—1_939 period (see Table 2.8) also reflect th_l:
depreciation of the Australian dollar, to which the
- Tongan pa‘anga (dollar) was pegged, against the US
dollar, the currency in which most of Tonga's foreign.
debt is payable. The debt service ratio remained

-_small._-undi;r 3 per ce_tit. because most external
borrowing has been on favourable terms.




237 DéﬂerM assistance

Aid contributes about 27 per cent of the GNP, with
Australia t1e largest donor, followed by Japan, the
European Community, and New Zealand. A number of
other countries have bilateral technical co-operation
arrangements. Multilateral and regional agencies with
assistance programmes in Tonga include the World
Bank, ADB. IFAD, ILO, UNEP, SPC and UNDP.

Official aic has become an important source of funds
for the economy, exceeding the level of exports during
the DP V period. Development expenditure over DP V
totalled $T 111 millionin 1991 prices. Over 60 per cent
was incurred directly by aid donors (i.e. offshore), not
passing through government accounts; and of the
onshore finance (from domestic sources, or foreign
loans or grants going through government accounts),
63 per cernt was foreign, mostly in the form of bilateral
aid from Australia and New Zealand, and loans from
the Asian Development Bank and the Furopean Com-
munity. Two-thirds of the bilateral aid came from
Australia and New Zealand.
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Environmental
constraints &
issues

Most major environmental concerns of Tonga are
already being addressed through a range of govern-
ment policy and programmes. Some gaps are evident,
with many readily amenable to correction given the
necessary human and financial resources. A few no-
table problems are extremely complex and difficult to
address, suchasland-use planning and land utilisation.

3./ Environmental legislation

There is as yet no comprehensive environmental
legislation but there is a large body of legislation,

- some going back more than fifty years, which contains

provisions of environmental importance. These in-
clude: Animal Diseases Act, 1979; Birds and Fish
Preservation (Amendment) Act, 1989; Fisheries Act,
1989; Forests Act, 1961; Forest Produce Regulations,
1979; Garbage Act, 1949 as amended; Harbours Act,
1903 as amended; Land Act, 1903 as amended and 522
of the Land (Timber Cutting) Act; Minerals Act, 1949,
MNoxious Weeds Act, 1903; Parks and Reserves Act (Act
MNos 11 of 1976 and 20 of 1988); Pesticides Act, 1976
and 1981; Petroleum Mining Act, 1969 as amended and
Petroleurn Mining Regulations (G.S.- 107/35); Plant
Quarantine Act, 1981, as amended; Polynesian Heri-
tage Trust, 1984; Public Health Act, 1913 as amended
and Public Health (Refuse Dumping Grouncl) Regula-
tions; Rhinoceros Beetle Act, 1912 as amended; Terri-
torial Sea and Exclusive Economic Zone Act, 1978;
Tourist Act, 1976; and the Waterboard Act 1966 as
amended. There is also a series of Town Re zulations
and Public Health (Building) Regulations covering
house location, town cleanliness, planting, cutting of
plants, pig and goat control, and littering. A compre-
hensive Marine Pollution Bill has been drafted (1992)
which would meet Tonga's international obligations
for protection of the marine environment against
pollution.

The length of this list of legislation Indicates the
current inherent difficulty, if not impossibility, of
admlnistering environmental controls in a cohesive



and co-ordinated way. This is seen as a major flaw which
will be overcome only when comprehensive
environmental legislation is introduced. Indeed it might
prove possible (as was recently done in New Zealand
where one resources Act replaced sixty separate pieces of
legislation) for Tonga to introduce a comprehensive
resources Act embracing land, water resources, marine
resources, nineral resources, flora and fauna, forest
produce, environmental management, national parks
and reserves, and other aspects of environmental
protection sich as hazardous chemical control.

3.2 Environmental training & education

There is a limited public perception of environmental
problems and opportunities for sustainable develop-
ment. Public awareness and education have long been
recognised as an urgent need if the success of environ-
mental programmes is to be ensured.

The Curricilum Development Unit of the Ministry of
Education has incorporated environmental education
as formal courses within the school curriculum. Con-
siderable progress has been made in the development
of materials to support the environmental courses but

Student assernbly in o cyclone-demaged school in Neiafu, Yava'u.
It &5 ot school, a5 well as in the home, that children receive training
which con lay the foundation for the future sound environmental
management of the nation’s resources. (photo: Glenn owitt)

a great deal remains to be done to ensure teachers have
the necessary teaching materials and can make

- effective use of them. The earlier environmental sci-

ences course emphasised classroom teaching with
only quite limited activities outside. The new environ-
mental curricula will place much greater emphasis on
organised field exercises for school students, and
involve community organisations where possible. The
Environmental Planning Section (EPS) will support the
environmental training activities of the Ministry of
Education to its maximum capacity.

In the preparation of educational materials the Ministry of
Education draws on the expertise of several staff. The
Ministry of Lands, Survey and Natural Resources (MLSNR)
has staff trained in environmental science and these staff
work closely with the Ministry of Education. While there
has been much effort in the preparation of environmental
science teaching materials, further effort is needed to
eénsure effective implementation, both in the formal
teaching process and through practical, hands-on activity
and community extension.

Apart from the education. system, all ministries with
responsibility for the natural, social and built environ-
ment (which embraces just about everything) have a
teaching/extension role.

33  Environmental management planning

During the process of preparation of the national
Environmental Management Plan (ESCAP 1990), the
government formed an Interdepartmental Environ-
ment Committee (IDEC) in 1987 comprising heads of
relevant departments. The IDEC's role was to
co-ordinate the preparation of the EMP and compile
and review the documentation. A national EMP Sym-
posium on 27-29 August 1990 was the culmination of
that activity. The Symposium recommended to Cabinet
that the IDEC be retained to supervise the imple-
mentation of the EMP. Subseguently, it was also the
IDEC which served as the co-ordinating body for the
preparation of the National Report to UNCED (GOT

4
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1991b) and helped shape the development and
execution of the RETA programme elements-for the
Kingdom. :

The IDEC, comprising MLSNR (Chair), Health, Foreign
Affairs, MAF, Works, Labour, Commerce and Indus-
tries, Planning, and the Tonga Visitors Bureau, has not
been disbanded but now meets rarely; special meet-
ings of the IDEC can be called if required. However, as

_an effective body to oversee the implementation of

environmental strategies and programmes, it Is no-
table that the IDEC has no’administrative capacity in
its own right, other than through the MLSNR. The IDEC
also lacks representation from the Police Department
whose role it is to enforce environmental regulations,
and also from the Department of Education which
plays a central role in raising environmental aware-
ness. Nor does IDEC include any representation from
the private/business sector and non-governmental
organisations.

Under the current National Development Plan (DP V),
environmental administration is vested with the Min-
istry of Lands, Survey and Natural Resources. Within
the MLSNR, the government’s policies are implemented
by an Environmental Planning Section (EPS) which
currently has a professional/technical staff of six with
two of these undertaking environmental training in
Australia. One officer is expected shortly to be admit-
ted to a Ph.D in Environmental Sciences and has been
formally designated to take a senior role in the MLSNR
an his return. Of the permanent staff positions, two
have ecology/environmental science functions, and
three with national park/reserve functions (a Park
Supervisorand two National Park Rangers). In addition
to permanent staff, the EPS also ha_sa staff of ten Parks
and Reserves workers to carry out field programmes.
Currently two Peace Corps volunteersare also working
in the Section.

In the 1990,/91 financial year, environmental adminis-
tration received 0.14 per cent of the total annual
government budget for the Kingdom. While there are
many competing demands on the Kingdom's limited

budget, very little in the way of improved environmen-
tal planning and management will be achieved without
asignificantincrease in humanand financial resources
for the Environmental Planning Section. The provision
of adequate funds for essential recurrent expenditure
to maintain the protected area system and other
current environmental activities is particularly tight;
without a significant increase. in such operational
funds it will not be possible for the Section taundertake
additional new programmes. The level of < taffing and
recurrent expenditure allocated to the environmental
sector compared to other competing sectors is taken
by aid donors as an indicator of the real priority of
government for environmental conservation and
sustainable development.

In addition to the MLSNR's Environmental Planning
Section, other sectoral line departments have a num
ber of environmental responsibilities. These are dis-
charged by departmental staff in general, but no
department has yet designated or recruited officers
with a specific environmental protection role for the
departments’ administrative functions.

There is no formal mechanism for public pa-ticipation
in environmental management planiing and
management, either through IDEC representation as
indicated above, or through other channels.
Representatives of community organisations and the
churches may be invited as observers 1o special -
meetings (as was the case with the EMP Syraposium).
Real achievement in improving environmental

* problems is going to depend heavily on publ c support

and commitment, and thus public participation in the
decision-making process will be one key element.

34 Environmental Impact Assessment

Formerly, the respon;sibiijw for environmental man-
agement for the Kingdom was vested in two govern-
ment authorities, the Central Planning Department
and the Ministry of Lands, Survey and Nzatural Re-
sources, The government's administrative arrange-



ments were “hat Central Planning assessed the poten-
tial environmental risk of a development proposal,
passing higher risk projects to the MLSNR for Environ-
mental Impact Assessment (EIA). Then, in 1985, all
environmental responsibility was vested with MLSNR,
the Central Planning Department playing a
co-ordinaticn role.

Several yvears ago the povernment decided that all
major new projects would be subject to EIA. The
current policy is for the Central Planning Department
to pass all development proposals to the MLSNR which
then assesses whether a proposal will require EIA.
Where the Environmental Planning 5Section has the
capacity, or can call on expertise available locally, the
ElA would Ee conducted in-house; otherwise a request

would be a_de to SPREP for its technical assistance. A .

draft Environmental Impact Statement (EIS) would be
prepared and circulated to relevant government
authorities for comment and subsequently a final EIS
prepared for consideration by Cabinet. That is the
theory. In aractice, very few development proposals
have been subjected to EIA. The translation of the
government's policy into practice has been hampered
by the lack. of legislation to back up the policy.

35 Environmental prﬁter:tiun

Tonga currently has seven protected areas. These
comprise {ive National Marine Parks and Reserves, the
’Eua Mational Park, and one National Historic Park.

In addition, there are several Protected/Traditional
Areas of lespect. On Tongatapu these are: Captain
Cook's Lénding Place; Futu Ko Vuna; Giant Clam
Sanctuary (1986); Hule Fortification; 'Otu Langi;
Ha'atafu Missionary Landing Site; Mt Zion; Pangai si'i;
Site of First Sacrament; and Vuna Road Reserve.
Fa'onelua Gardens (Tongatapu) has been converted to
a free market area and the value of the gardens
destroved as a result. In Vava'u, the Areas of Respect
are: Gian! Clam Sanctuary (1988); and Pouono.
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Table 3.1 Protected areas in the Kingdom of

Tonga
Name : i Area Year
(ha)  estab.
Hﬂ'nmun:g'ﬂ' Trilithon 23.0 1972
Ha'atafu Beach Reserve 8.4 1979
Hakaumama'o Reef Reserve  126.0 1979
Malinoa Island Park 73.0 1979
Mounuafe Island Partk 33.0 1979
Pangaimotu Reef Reserve 49.0 1979
‘Eua National Park 4490 1992

A number of other sites have been proposed for formal
recognitionas protected areas. These include: Volcanic
Island Reserves (to protect biodiversity in Kao, Late,
Wiuafo'ou and Tofua Islands); "Ata Island; Kanokupolu
Historic Park, 'Otu Langi Historic Park (Tongatapu);
and Coral Gardens, Mt Talau National (terrestrial) Park,
Pouono Historic Park, Swallows' Cave (Vava'u). There is
alsoasmall area of rainforestat Taloa, the last remnant
of this forest type on Tongatapu, which merits formal
recognition as a protected reserve.

Giant clams have in the past been overfished. The Giant
Clam Sanctuary was estoblished to protect remaining
specimens such as this and to promote natural recovery
of the clam population. (phote: SPREP)
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Many different kinds of fish on coral reeefs, such as this
sweetlip, are cought for food. The coastal reefs close to
population centres are heavily fished. (photo: SPREP)

Fishing a shallow lagoon inside the barrier reef.

3.6 Resource management

3.6.] Marine

Compared with other areas of Polynesia, Tongan life is
strongly land orientated rather than marine based,
with most people being farmers. In some villages,
though, almost everyone fishes on a casual basis. The
catch is distributed to the individual fisherman's
family, given to meet social obligations, and sold for
cash. The bulk of fishing effort thus is for subsistence
and for the local market.

Traditional fishing methods were fairly benign envi-
ronmentally, using hand-throw nets, spears, fish traps,
but also poison to catch reef fish; such traditional
fishing practices are still predominant in Tonga today,

" but the introduction of some types of modern equip-

ment with more intensive fishing practices has proved
highly destructive to the reef ecosystems

The coastal reef area is subjected to considerable
fishing pressure with, itis estimated, some 65 per cent
of all fish landings, including shellfish and crus
taceans, being caught in the shallow-water fisheries
zone of reefs and lagoons and the inshore pelagic zone
to'a maximum depth of 75 m.

Many of the resources in shallow reef areas adjacent to
villages and towns have been overfished and current
landings are considered close to maximum ¢ ustainable
vields. A 1983 survey in Vava'u concludzd, on the
basis of interviews with villagers and town officers,
thar there was a decrease in variety and cuantity of
harvest, with shellfish smaller in size.

Commercial bottom fishing on seamounts: and reef
slopes is being encouraged by the government. The
reef-slope zone has a potential harvest of about 321
tons per vear(Langi & Langi 1988), sufficient tosupport
a maximum of 33 boats to fish the resource. However,
at least 45 boats were fishing with the 1987 harvest at
716 tons. Legislation has recently been enacted to
regulate this fishery to stop the over-exploitation. On
the other hand, the offshore pelagic zon: remains
largely untapped and offers future earnings potential.

3.6.2 Agriculture

Laboratory facilities in both the Public Health Section
of the Department of Health and the 5o0il Chemistry
Section of the MAF are quite inadeguate to provide the
essential monitoring service for toxicity and persist-
ency of agricultural chemicals, hormones and veterin-
ary drugs. Some monitoring activity is undertaken
using Mew Zealand laboratories. However, sLch exter-



nal analysis is restricted to those residues or contami-
nants not affected by extended storage.

The Public Fealth Section of the Department of Health

needs to be strengthened to control, monitor and test:

for drugs, harmones and chemical residues to protect
consumers from toXins in food. The Soil Chemistry
Section of t1e MAF needs to be strengthened to carry
out tests for levels of residual agricultural chemicals
in soils and plants to safeguard people from indis-
criminate use of farm chemicals.

Further public awareness/educational programmes
should alsc be instituted on the safe use and handling
of agricultural chemicals.

The e are both direct and indirect controls to protect
designated faunag and flora of the Kingdom. The
Tangan flying fox is traditionally protected, I:emg
sacied to the Rayal Family.
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3.6.3 National Park & Reserve development

The nation's natural flora and fauna have been de-

graded overa very long time period with the result that
few areas contain remnants of what are thought to be
original ecosystems. Tonga has a number of marine
parks and reserves but its system of terrestrial
protected areas is relatively poorly developed, al-
though the recent gazetting of the 449-ha 'Eua
National Park is a major step in rectifying that situation.

Of that remnant vegetation, there appears to be little
risk of exploitation of the 300 ha of accessible forest
on Tofua. Nevertheless, consideration should be given
to its protection as a second national terrestrial park.
Concurrently, other areas should be formally identi-
fied, surveyed and considered for declaration as
protected areas. The Global Environment Facility's
regional biodiversity programme being implemented
through SPREP will be the main vehicle for such

protected area development.

3.64 Coastal swamp € mangrove areas

It is of considerable concern that mangrove areas in
Tongatapu and Vava'u have been subdivided and
some already cleared and filled-in for house sites.
Where mangrove is landfilled, the EMP (ESCAP 1990)
reports the land is rarely raised to a sufficient height
toescape the danger of flooding during storms or even
from unusually high king tides. As a result, in addition
to property loss, sewerage is inadequate and severe
health hazards can arise due to floading of pit latrines
and septic tanks. As such, it seems a risky policy to
permit such landfilling; this risk may well be
compounded should the predicted rise in sea level
occur over the next fifty years, due to global warming.

Traditional, environmental and biological furictions
of mangrove ecosystems are often ignored and this
can have an adverse impact on living conditions and
the quality of the environment.
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3.6.5 Drinking water

Small coral islands less than 400 m across have no
fresh groundwater. On larger coralline islands, there
are no streams and water is drawn from a fresh-water
lens “foating” on top of the salt water. The shape and
size of the lens are governed by rainfall volume and
periodicity, tides, seepage, hydraulic conductivity,s
and rate of abstraction. A boré or well tapping the
fresh-water lens should be located in the thickest part
of the lens and pumping should be continuous and at
a rate such that the thickness of the lens is not reduced
to less than half the original thickness. Thus the
pumping water level must be closely monitored. When
the cone of pumping depression intersects sea-level
datum, sea water will upwell into the bore. Once
contaminated with sea water, the well may take years
before the delicate fresh water: salt water balance is
re-established (Dale & Waterhouse 1985). Apart from
vulnerability to salt water contamination, the ground-
water lens is vulnerable to contamination from surface
pollutants which percolate down to the lens.

The Department of Health estimates that 85 per cent
of the population uses groundwater while the remain-
ing 15 per cent relies on rain-water catchments. In
most of the outer island areas, and in many urban
areas in Nuku'alofa, brackish groundwater is used for
washing, cleaning and flushing toilets, while rain-

water is used for drinking. In the Ha'apai Group, most-

of the population relies on rain-water systems for
drinking water. In some outer islands, only rain-water
is available, and during extended periods of drought,
as occurred in 1987, coconuts provide the only liquid
refreshment. ]

Demand for water has risen because of the higher
standard of living and on Tongatapu it is estimated
that potable water consumption increased nearly
tenfold over the 1970s and 1980s, with the average
daily consumption in Nuku'alofa now about 80 litres
per person. In rural areas where a reticulated water
supply is available, the average daily consumption is
30-50 litres per person.

In Ha'apai, investigations have located supplies of

_fresh water close to the main reticulaed area in

Pangai. Studies to determine the safe number and
location of fresh-water wells which can replace the
existing salty water supply have been carried out on
'‘Uiha, Foa and Ha'ano. The results are being used to
develop a model for village water supply in similar
villages. :

3.4.6 Local construction muien‘nh

~ Quarrying for rock and aggregate is carried out by

digging, blasting and ripping fossil coral from hill-
sides. No attempt has been made in Tonga to cut
limestone for building blocks although that prospect
should be examined. The Holonga quarry which was
used to supply the Lupepau’u airport (Vava'u) with
building material contains very hard reef structures
which may prove useful for the producticn of sawn
stone blocks for building construciion. The
Pangaimotu quarry. alse has hard, well cemented
segments of reef.

Sand is used primarily for concrete and with the
increasing pace of infrastructure development the
demand for sand has increased rapidly. Large quanti-

ties are also used for the traditional covering of graves

in the public cemeteries. In Tongatapu ard Vava'u,
most of the sand is mined by the MLSNR and sold to the
public. Heavy equipment is used for beach mining and
a nﬁmber of hE&ChES. have been stripped to the rock
substrate, including Monotapu Beach on Tongatapu,
once a popular tourist area. Large volumes of sand are
also taken by individuals, despite a law forbidding
sand removal without the Ministry's approval.

Surveys have been conducted for the past decade to
locate marine or terrestrial beds of sand for construc-
tion purposes. Many deposits have been considered
but the sand either proves to have too muck silt or is
fragile. There is a need to renew that search to protect
the beach and foreshore resources which are impor-
tant tourist assets.



Eleven strategies are presented below, together with
proposed programmes for strategy implementation.
For those programmes for which technical assistance
from donor agencies would be a necessary precursor
to implementation, programme profiles have been
prepared in order to facilitate the external funding
process. The programmes for which a profile has been
prepared are indicated by an asterisk (*) in the Table of
Contents and within the body of the Action Strategy.
The programme profiles are contained in the Appendix.

No donor agency is suggested as a source of technical
assistance for any programme. This is a matter for the
Government of Tonga. The programme profiles could
be used in approaching potential donors to gauge their
interest in specific strategy and programme areas.

¢
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4.1 Strategy |

Improve environmental awareness & education

Background

Tongans have within their culture a large body of
traditional knowledge and practices. However, such
traditional knowledge is largely no longer practised
and does little to help with contemporary environ-
mental problems such as those associated with im-
ported Western life-styles, modern development
programmes and population growth. In order to
address such “modern” environmental problems, a
much greater and wider education effort is required to
raise the level of environmental awareness of these
problems and how they can be overcome. Such educa-

tional programmes need to be directed both formally
within the education system and informally to the
public at large. A well-informed public is in a much
better position to assist in environmental manage-
ment for the benefit of the whole community.

Environmental awareness and education programmes
are equally important at the decision-mak ng level in
order to ensure greater adherence to the principles of
sound environmental management and :ustainable
development.

Goals

-

1) Increase public awarensss of environmental issues, boch region i and
global, throughout the whale Kingdom of Tonga (including outer islands).

2) Increase public support for environmental management efforts.

3) Design, produce and distribute environmental awareness and e fucational
materfals, such as posters, pamphilets, slides erc, and provide
technical support through training, public lectures, individual an:! group
extension programmes and the like. :

4) Assist in developing appropriate curricula in environmental education.

5) Assemble environmental education programmes which will faciliate
the Environmental Planning Section, teacher trainers and teache s in
disseminating effective environmental information.

Programmes

L S| Nanaml environmental
awareness outreach programme

The overall goal of this programme is to help preserve vital trop cal
ecosystems within the Kingdom of Tonga through the promotier: of

environmentally sound developmental activities and the active suaport of

see Appendix, page 37

a well-informed public. The outreach programme would:

1) develop natimﬁl_pducation awareness programmes and mater als for
schools and for the general public;
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2) increase general knowledge about the ecosystems and environment of
Tonga;

3) raise public awareness through increased community-based environ-
mental awareness activities and mini-workshops; and

4) establish an environmental information network linked through the
present educational system and adult formal and informal education.

*4.1.2 Surveys of environmental

attitudes {t resource-use practices

see Appendix, page 60

The type of environmental education approach adopted for specific issues

will vary with the attitudes and current resource-use practices of the
community. Thus it is important to determine just éxactly whart are the
predominant views of the community, and the divergence of views within
the community. The degree to which each village or island community is
aware of a specific environmental issue will vary, their views on the
environmental issue will also vary, as will the steps considered necessary
to correct an environmental problem. One way to determine environ-
mental views is through the conduct of mini-surveys which supplement
the national census. The next census is due in 1996 and it is timely now
for the EPS together with the Government Statistician to start developing

" and testing environmental questions which could be included in the

census form.
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4.2 Strategy 2

Improve disposal of solid wastes & sewage

- Background

Solid waste disposal

Solid waste disposal is recognised as a serlous prob-
lem in Tonga, particularly so in Nuku'alofa where the
main garbage dump for household waste and other
non-hazardous wastes, including septic sludge, was
for years a mangrove area immediately adjacent to the
city at Popua. This refuse tip area became a squatter
settlement for landless immigrants from the outer
islands, and the squalid surroundings, rats and dis-
ease risk have been an embarrassment to the country.
In addition to the main refuse site, there are a number
of official and unofficial sites, some so constructed
that tip-trucks can deposit their loads directly into the
Sed.

A new dump site has been selected in another man-
grove area to the immediate west of the city, although
there is now a conflicting claim on the site for part of
a.guff course, Neither prospective use of the mangrove
area was subject to an Environmental Impact
Assessment procedure.

The dumping of rubbish directly into the sea is
prohibited but there is no capacity and little will to
police the many rural dump sites; this problem is
compounded by .a history of poor co-operation in
controlling the dumping of rubbish by government
departments themselves.

Many small islands do not have many choices of sites

for garbage disposal and may be forced to use a
mangrove area as a tip, however undesirable. In
Tongatapu's case, other landfill choices are possible
although some hard decisions would have to be made
by the government on the resumption of private land
for the purpose.

No matter the site however, fewer landfills will serve
the people longer if it is possible to reduce the volume
of rubbish taken to the tip.

Solid woste recycling
The volume of rubbish dumped in landfills could be
reduced if non-biodegradable refuse was recycled to

the maximum extent. Imported aluminium and glass
beverage containers contribute significantly to the
volume of rubbish, as do discarded plastiz bags and
bottles, and biodegradable newspapers and rags.

Newspapers and rags can be recycled or converted

into garden compost. High grade paper (e.g. copy
machine and computer) can be recycled nto lower
grade paper, stationery, or cardboard, while card-
board can be made into new cardboard. Newsprint is
recyclable four times back into newsprint. Rags can be
made into batting for mattresses and pillows.

Non-biodegradable, high density plastics such as ice
cream containers can be remoulded while some plas-
tics can be used in the manufacture of paints. Polythene
bags can be remade. Aluminium cans may be smelted
and re-formed into new items. Glass bottl=s can be
resanitised and refilled, or ground and remade into
new glass 'praducts.

However, everything comes down to the cost of
recycling compared to buying a new product; where
waste has to be sent overseas for recycling, freight is
often prohibitively costly without some form of finan-
cial subsidy. For some commodities, however, there
may be sufficient volume to establish ecor omically
viable local recycling industries. This aspect requires
study. :

Liquid wastes
There is no reticulated sewerage system in Tonga. In
urban areas septic systems are mostly used and,

- because of the highly porous substrate, they can cause

water pollution and health problems when incorrectly
located and poorly maintained. There are a number of
low-lying urban areas in Nuku'alofa which are inun-
dated for lengthy periods during the wet season, with
resultant flooding of the septic tanks. As a general
practice, overflowing septic tanks are pumped out and
the sludge deposited in the open containments near
the Popua refuse dump, allowed to break down, and
subsequently made available to the community as

. garden fertiliser.
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Goals

I} Promote recycling of solid waste to the greatest, economically feasible
extent.

2) Encourage grearer use of composting vechniques to reduce the dumping
of organic household refuse. !

3) Improve garbage collection, disposal and management systems of the
major urban areas.

4) Complement existing efforts to reduce the problem of disposal of human
waste in low-lying, heavily populated areas by testing of new designs of
closed bio-toilet systems.

Programm :s

*1.2.] Mational recycling
programme

see Appendix, page 62

This programme would investigate the feasibility of establishing economi-
cally and financially viable recycling enterprises, or the level of possible
government subsidy needed to support recycling as a public service. This
feasibility study would proceed over a two-year period and would entail
the separation of wastes into recyclable organics and inorganics and
non-recyclable wastes. The volume of waste of the various categories
would be determined and the practicalities of recycling activities tested
with the more economically attractive “recyclables”. Bins would be
supplied to Nuku'alofa households and businesses for the separation of
wastes at the point of collection. This would be accompanied by a public
education campaign on the separation of wastes and the promotion of
greater attention to composting of organic wastes for garden use.
Further basic equipment for the recycling feasibility study would be
procured, including collection vehicles, crushing and baling plant, plastics
pelletiser; and a storage facility.

*4.2.2 Waste disposal
management programme

sce Appendix, page 63

‘This programme would maintain the focus on the urgent problem in

Muku'alofa, and to a lesser degree in other population centres, of the -
disposal of solid wastes. It would entail the provision of additional
compressor garbage dump trucks, and training of garbage dump oper-

“ators on modern dump management practices. The privatisation of the

garbage dump operaticn would be examined and severs penalties
introduced and enforced for the indiscriminate dumping of rubbish in
non-designated sites, This programme would complement the existing
programme for the relocation of the garbage dump landfill to the
Mulifonua area.
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4.3 Strategy 3 Strengthen the national capahilitr for environmental

Backgrounc

The National Report to UNCED (GOT 1991b) stated to
the world the clear intention of the Government of
Tonga to protect the fragile environment of the
Kingdom. The Sixth National Development Plan, 1991-
1995(DPVIT (GOT 19914, p. 75) states the government’s
natural resource and environmental objectives as:

= to improve the pattern of land allocation among
competing uses or activities such as settlement,
agricultire, mineral resources, exploitation,
industry and tourism;

-

to safeguard the natural resources and heritage
of the K'ngdom, preserve the social and cultural
functiors that relate to the environment, and
enhance the contribution of natural resources to
- economic and social progress;

to improve the ma'nagemenr of natural re-
sources in order to attain optimum levels of

exploita tion and allow sustainable development.

However, the government has a severely limited
capability for achieving those environmental objec-
tives. This limited capability is manifested in a jumble
of outmnded legislation containing confusing
environmental pruvlsions:_'the lack of concise,
comprehensive environmental legislation; the
understaffed Environmental Planning Section of the
MLSNR; and the minuscule allocation of funding to the
EPS to implement the tasks expected of it, relative to
budgetar: provisions made to other sectors.

Land

The issue of land allocation, while central to many
environmental concerns, can be discussed only briefly.
The issue is a constitutional matter which has to be
resolved by the King, government and people of
Tonga. It is a highly sensitive issue, of which all
Tongans are acutely aware, going to the very core of

the Tongan social structure and culture. It is not a
matter which can be usefully addressed by this Action
Strategy. Nevertheless, it is acknowledged that the

rapidly growing population makes the land allocation

problem ever more acuté, with the environmental
consequences of inappropriate land use ever more
apparent. The problem is indeed thorny, but one
which can no longer be deferred by His Majesty's
Government as being in the “too-hard basket™.

i 1 F 0

The many pieces of legislation containing
environmental provisions were referred to in Chapter
3 (Section 3.1). A detailed review of environmental law
in the Kingdom was undertaken as part of the RETA

- (Pulea 1992) and a number of recommendations made

for revision of those laws to ensure consistency. A
Land Use, Natural Resource and Environment Planning
Bill was drafted some years ago with the intent of
establishing a legal framework for land-use planning
and preventing arbitrary decision-making in the
absence of overall national land-use planning and
environmental guidelines. The Bill has been revised
more than once and is currently under further review.
Part VI of the Bill provides for an EIA information
process for development applications. The Bill also
makes provision for the preservation of amenities,
historic buildings, sites and landscapes as part of the
national heritage. The Bill is limited, however, in the
sense that it is confined essentially to those areas for
which the MLSNR is functionally responsible; it does
not codify withina single Actall land, natural resource,
cultural and environmental provisions found scattered
amongst a wide body of narrow sectoral legislation.
Such codification of environmental law in Tonga into
one, single, comprehensive statute is urged, and in
this regard the recent New Zealand legislation could

_serve asa useful model.
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Institutional issues

functions, both nationally and internationally; and

There are four main institutional issues, of which the 4} the low level of environmental awareness of many

first three relate directly to the Environmental Planning Civil Service personnel generally and, specifically,
Section, while the fourth relates to the Civil Service as the current lack of identification by each sectoral
a whole: (line) ministry of at least one officer within each

1) insufficient trained EPS personnel for the EPS to -
carry out its prescribed functions;

2) inadequate infrastructure with insufficient
physical resources for the task expected of the EPS;

department who has specific environmental
protection responsibilities, that is, an officer who
acts as a watchdog to ensure that the activities of
otherministries donot adversely affect the resource
for which that officer’s own ministry has prime

3) lack of necessary funds for the EPS to perform its responsibility.

Goals

) Strengthen the legislative framework for environmental man: gement
and administration.

-2) Strengthen the institutional base for environmental managem :nt in

the Kingdom of Tonga.

Programmes

*4.3.1 Enact comprehensive
natural resource legislation

see Appendix, page 62

Under this proposed programme, technical assistance would be srovided

for two years to the Crown Law Department in order to:

I} examine iegislat.iun of the Kingdom relevant to natural resour zes and
environmental management—including land use and land plar ning,
water, energy, minerals, fisheries, agriculture (including noxious weeds,
animal diseases, plant diseases, quarantine etc.), forestry (including
timber curting, forest produce etc.), national parks and reservss,
environmental planning (including Environmental Impact Assessment},

-and waste management—from the viewpoint of their consoliation
into a single, comprehensive Act : 3

2) appraise recommendations of the recent Review of Environmental Law
(Pulea 1992) and prepare a plan of implementation for those
recommendations adopted by the government;

3) draft a comprehensive Natural Resources Bill, together with
Regulations for each resource sector contained in the Bill;

4) prepare all documentation necessary for the consideration of 1he
Marural Resources Bill by government.
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m 4.4 Strategy 4 Assess implications of climate change & sea-level rise

Background

The issues of global warming and sea-level rise are of
major concern to Pacific countries and, should antici-
pated sea-level rises eventuate, the Pacific way of life
will be disrupted in a major way. While not of Tonga's
making, this global issue could make uninhabitable
low-lying coastal areas of the Kingdom and the low
atolls. Even where the land is not permanently
inundated, the cultural, social and economic well-being
of the Kingdom will be threatened.

Such concerns are reflected in the development of a
Global Convention on Climate Change, which has been
signed by a number of Pacific countries. The Kingdom
of Tonga is currently examining the implications of
signing this Convention. The South Pacific region has
pledged to contribute to international efforts to limit
the adverse effects of climate change by limiting

- emissions of greenhouse gases and by managing

natural resources in an ecologically sustainable way. A
regional Climate Change Programme has been
developed at SPREP to assist with the monitoring of

sea-level rise in a number of Facific countries and to
develop effective response programmes to sea-level
rise.

While the Government of the Kingdom of Tonga is
rightly concerned about the possibility of sea-level
rise, it is difficult to assess the magnitude of risk
without further study. There is a need to define the
extent of the threat and then to develop appropriate
response strategies. It is obviously important that any
such studies be undertaken in close consultation with
existing regional sea-level rise programmes, including
those being executed through SPREP. Thare is also a
need to link planning for sea-level rise with broader
coastal zone management planning. Farticipants at
the Second Meeting on Climate Change on Sea-level
Rise, held in Noumea in April 1992, emphasised this
point and called for the development of specific
sea-level case studies in Pacific countries which are
linked to the Integrated Coastal Zone Management
Programme (ICZM).

Goals B
: 1) Increased understanding of the implications of sea-level ris: for
the Kingdom of Tonga. -
2) Development of appropriate response strategies to possible
sea-level rise,
Programme

*4.4.1 Environmental study of This programme would survey and moniter climate-sensitive ecusystﬂms.

climate-sensitive ecosystems

see hpaputdilu, page 76

in the Kingdom of Tonga to assess the implications of sea-lev:l rise and
identify appropriate responses.
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4.5 Strategy 5 - Counter the misuse of hazardous chemicals

Bockground

There are many chemicals which pose a hazard to
the terrestrial and marine environment and, when
present in sufficient concentration, are a direct
threat to human health. However, in the Tongan
context, the main chemicals which constitute an
environmental hazard when misused are
agrochemicals, especially the biocides (pesticides,
agaricides, nematicides, herbicides etc.).

Under Tong's Pesticides Act, 1976, as amended
in 1981, restrictions are imposed on the importa-
tion or manufacture of pesticides, and provision
is made for & Registrar of Pesticides. However, the
Act has prov ed incapable of being implemented as
presently ‘ramed. A Pesticides Registration
Committee was reactivated in 1989, but many
problems remain in overcoming the barriers to
effective implementation of a practical pesticide
control scheme. The Committee needs assistance
to overcome the problems. i

The routine monitoring of water, plant and soil
samples for residues of hazardous agrochemicals

is widely accepted as an important role of -

government in order to protect the health of its
own citizens and also to safeguard vital export
markets. Of particular concern is the residue level
of pesticides in fruit, vegetables, and also meat.
Where sorne sample residues are found to exceed
safe international maximum residue limits, then
corrective action can be taken with the producers
concerned; where the residue levels are repeatedly
excessive, agronomic systems and post-harvest
handling practices must be adjusted to ensure the

food produced is safe for human consumption when it
reaches the market. Such monitoring, at least of plant
and soil, is usually undertaken by Departments of
Agriculture. Departments .of Health often undertake
the chemical monitoring of water as well as monitoring
for bacteriological content.

Most developed countries monitor imported food for
agrochemical residue levels, as well as for pathogens,
virus, insect pests etc. Where some samples taken
from a consignment are found to exceed the accepted
maximum residue level, then the entire shipment
could be rejected. Such a risk cannot be taken where
the export market is fragile or where the producing
country is a minor supplier with perhaps only three or
four shipments in a season.

While acknowledging that the use of hazardous
chemicals, including pesticides, fertilisers and
veterinary preparations, should be continually

‘monitored, no laboratory in Tonga currently has the

capability to undertake such sophisticated chemical
analyses. [tis considered that Tonga should be capable
of handling at least basic analyses, perhaps with more
complex analyses performed at overseas commercial
laboratories. The degree to which monitoring can
sensibly be undertaken in-country (or by a government
laboratory) needs to be determined. While there are
many commercial, non-government laboratories in
neighbouring metropolitan countries, and many
government departments in those countries also
provide a commercial service, their services are quite
costly. i
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4.6 Strategy 6 Foster the use of renewable energy sources

Background

Tonga is heavily dependent on imported oil i

petroleum products for energy, particularly for
electricity generation. His Majesty's Government is
most conscious of the high proportion of export
earnings which is spent on imported energy sources
and consequently has stimulated a number of

initiatives to reduce costs, particularly through the -

adoption of sources of renewable energy. Steam
generation fmm firewood and agricultural residues is
not considered a practical proposition in the Tongan
context and studies of renewable energy sources have
concentrated on facets of solar, wind and wave energy.

Tongan effort has been directed in particular to the
utilisation of solar energy for various ap]:'rlicat_io:is in
the remote outer islands where the freight costs on
* drums of diesel make electricity generation prohibi-

tively costly by conventional means. These applica-
tions include refrigeration, water pumpir g and, most
notably, lighting. The Kingdom allocated part of its
Lomé Il funds for the supply ofphotovoliaic systems
to all the islands in the Vava'u Group and approaches

~ have been made to other aid donors to Jrovide the
islands of the I-ia'apal Group with similar systems.

Funding has already been secured for a system on
Niuafo'ou.

A pilot project implemented on the islands of Taunga
in the Vava'u Group and Mango in the Ha'ipai Group
showed that more emphasis in the introduction of
such systems is required for l:raining islanders to

understand photovoltaic technology to ensure the

system is used correctly and pmperﬁr maintained.
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.4,? Strategy 7 Improve & update basic data on natural resources

Background

Accurate information on the status of natural resources
is an essential prerequisite to any sensible man-
agement planning. Acquiring and analysing such data
is quite costly in itself, although it is usually only a

- minuscule fraction of the value of the resources or the
development planned for their proper use. Tonga is
fortunate in having some information of use on its
natural resources and on past history; nevertheless,
the informetion is patchy, often quite dated, and
variable in tjuality. Much of the resource information
was collected in the context of area-specific and often
ad hocactivity, rather than in a systematic manner for
the Kingdoin as a whole. Even where such systematic
studies have been undertaken, for example of forest
resources (Larsen & Upcott 1982; Thompson 1976),
the data are difficult of access and use, being available
only in reJorts and publications, not having been
placed into relational computer databases.

Databases on their own are useful but maximum use is
~ obtained when they are seen as part of a resource
informaticn system, preferably a geographically based
‘information system (GIS). Tonga does not have an

operational GIS and this is considered a deficiency in
the government's capability for rational land-use
planning and environmental management. The
collection, of all. resource information has not been

centralised and the intending user must search the

reference literature to glean information sought—if
the_r&sumfce_'plarml:r is aware of the existence of the
reference in the first place and is able to obtain access
o it

Thus an early task of the MLSNR, together with the
Central Planning Department and other resource-based
or resource-dependent departments, should be to
collect existing data (published maps, scientific
reports, census population information, climatic
summaries, ONgoing assessment programmes etc.) at

- a central location (the Central Planning Department

library is suggested) to form a National Resources
Library. This task should be accompanied by a critical
evaluation of the scientific worth of resource

information and an evaluation of gaps. The logical

‘corollary is to institute programmes to acquire data to
plug those knowledge gaps.
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4.8 Strategy.8 Protect the Kingdom’s biological diversity

Background

Protection of biodiversity has a high priority on
internationz] and regional environmental pro-
grammes. For example, a major regional programme
(the South Zacific Biodiversity Conservation Pro-
gramme—SPBCP) has commenced at SPREP in 1993
with the aim of protecting biodiversity in the Pacific
region. The most recent initiative at the international
level has been the development of the Biodiversity
Convention which aims to protect biodiversity at the
global, regional and national levels. A number of
Pacific couatries have become signatories to this
Convention. ;

Protection of the biodiversity of the Kingdom of Tonga
will require the development of a suitable system of
protected zreas and the development of programmes
aimed at the protection of species. The development
of such sy:tems will require adequate resources and
clear and ¢ffective programmes.

There have beenanumber of initiativesin the Kingdom
of Tonga to establish protected areas. Legislation such
as the Par«s and Reserves Act and various Birds and
Fish Preservation Acts have been developed to protect
biodiversity in the Kingdom. There are five marine
parks estiblished in the Kingdom, and a number of
proposals for other marine and terrestrial protected
areas hav: been put forward. The most recent initiative
has been the establishment of the 'Eua National Park,

which was gazetfed in 1992. This National Park -

represenis a significant initiative which will protect
the impcrtant forest resources of "Eua.

There are a number of species with some form of
profection status in the Kingdom. Some species may
be in danger of over-exploitation; however, there is no
system of m-:m_im ring these species to enable a clearer
picture of their status to be developed.

Constraints to the protection of biodiversity in the
Kingdom of Tonga include the limited financial and
staff resources available for management of protected
areas and species. Protection of biodiversity is
primarily a responsibility of the Environmental
Planning Section within the Ministry of Lands, Survey
and Natural Resources; however, this agency currently
lacks the resources to address biodiversity con-
servation in a systematic manner.

Effective biodiversity conservation in the Kingdom is
also hampered by a lack of basic information on
ecosystems and species. Such information is
fundamental to the identification of priorities for the
development of protected areas and the protection of
species, and also for the development of effective
programmes in these areas. In the absence of such
information the systematic establishment of protected
areas will be difficulr to achieve.

There is high potential for linking biodiversity
conservation with eco-tourism development. A
Tourism Master Plan is currently under development
for the Kingdom of Tonga and it is anticipated that a
major thrust of this Strategy will be for tourist
promotion and development which are based around
the outstanding natural and cultural resources of the
Kingdom of Tonga. The protection of the natural and
cultural environment is gh.-'en strong emphasis in the
tourism planning process. The goals of biodiversity
conservationand tourism development in the Kingdom
are thus complementary; it is important that pro-
grammes be closely co-ordinated between the Tourism
and Environment Sectors in the Kingdom.
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4.9 Strategy 9 Foster sustainable use of marine resources & the coastal

zone

Background

The coastal zone is fundamental to sustainable
development in Pacific countries, particularly for the
continued viability of subsistence fisheries. The coastal
zone is particularly significant in Tonga as it is there
that the bulk of the population lives and most fishing
occurs. Gleaning of intertidal reef flats for marine
resources provides an important dietary supplement.
The zaone is sensitive and is easily affected by both
land- and sea-based activities. [ssues that are
particularly relevant to the coastal zone in Tonga
include: '

1) Pollution from sewerage and urban run-off.
Inadequate systems for the treatment of waste have
contributed to significant lagoon pollution.

2) Destructive fishing practices. Traditional fishing
practices had a low impact on the fisheries resource
and the coastal zone. Methods of fishing are
changing and some practices, such as the use of
dynamite to catch fish, have a significant long-term
effect.

3) Removal of sand. Sand is used for a number of
purposes, particularly for use as an aggregate for
cement and for the traditional covering of graves in
public cemeteries. The foreshore area has been the

main source of sand for construction and this
mining has caused severe damage, in some cases
resulting in beaches being stripped to the bare
rock substrate.

4) Clearing of mangrove areas. Due to a limited
availability of land a number of mangrove areas
have been cleared and in-filled for housing,
mangrove areas have been allocated for town ‘api,
and most of the garbage of Nuku'alofa is dumped
in a coastal mangrove area.

There is a need for broad coastal zone management
planning and urban development planning (o address
these and other issues in a comprehensive manner.
There is also a need for increased awarena2ss of the
values of the coastal zone and marine resources. This
lack of awareness stems in part from poor information
on the current resources of reef and lagoon, despite
increased monitoring of reef conditions and catches
by the Department of Fisheries. However, the Depart-
ment has inadequate numbers of personnel and other
resources to undertake such a large monitoring task
on a regular basis. There is a particular lack of
information on marine invertebrates anc on the
biological condition of reefs.

Goals : y '
x 1) Systematically develop and implement coastal zone manageme:t plans.
- 2) Increase awareness by decision-makers and the general comm inity of -
the values of the coastal zone and of inshore marine resources.
Frng.mmmes

*4.9.1 Develop coastal zone
management plans for the
Kingdom of Tonga

This programme would involve the designation of a Tun,gan.tﬂam of.
environmental and town planners, together with a coastal engineer, to
develop plans over a five-year period for the management of the coastal

zones of the main islands of the Kingdem, commencing with Tongaitapu.

see Appendix, page 103

An integral part would be the preparation of an Urban Devélopment Plan
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4.10 Strategy 10 Ensure sustainable use of the land resuurca g

X

Background

Land use and land-use planning in Tonga have to
be considered within the context of the socio-
political-economic system, which is unique in the
Pacific islands. This system has been described in
many texts and reports and will not be repeated here.
It has many strengths and also some weaknesses
which affect agricultural production, particularly
those more intensive forms of agriculture such as the
export production of pumpkin (squash) to Japan.
Among those factors affectingagricultural production
are; individual landownership (the ‘apil a group
concept of labour; involvement of the whole family;
the immediacy of social obligations and their strong
and cohesive traditions; the protective role of
government in farmer subsidies; and individual
competitive entrepreneurship.

“The land tenure system has problems today for Tonga
asitis nolonger always possible to allocate land (both
the town ‘apiand the garden or tax ‘api for farming) to
each Tongan male over the age of sixteen as required
by the Constitution. However, land availability for
farming is not yet considered a problem, despite the

- large number of absentee landowners overseas.

Informal access to land through the extended family
is important. Land for leasing may be available, with

the government permitting leases for up 1o fifty years
{but more commonly a maximum of ten years). The
time must come, however, and shortly, when land
availability will assume much greater importance, On
Tongatapu especially, land suitable for agricultural
production will be at a premium in the near future.
The land of absentee landlords should not be left
idle; while much is leased, there are also many
under-utilised ‘api. The need for increased food
production may be such that idle agricultural land
can no longer be tolerated. Furthermore, in rural

‘Tonga, house construction and other development

continue on prime agricultural land. This vakes it out
of production, without any overall plan for land use
for the Kingdom which zones or classifies the land
according to its potential productivity, or lays out a
blueprint for urban and rural land develoament.

The problems inherent in the land tenure system
enshrined in the Constitution are due to t1e rapidly

. increasing population; while ultra sensitive, they

have to be confronted squarely by the government.
This issue has been the subject of a Review by a Royal
Commission on the Land Act and it wou d appear
timely for the implementation of that Review to be
again considered.
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411 Strategy 11

Improve the supply of drinking water

Background

Outside the metropolitan areas, village drinking water
is obtained from acombination of shallow groundwater

wells, and household and community rain-water

storages, mostly concrete tanks. Tonga has
experienced severe, extended droughts in the past
where the supply of drinking water on some islands
became critical. Many shallow wells are heavily
polluted with faecal coliforms or contaminated with
salt water as a result of sea-water intrusion into the
_groundwater aquifer which can arise from excessive
drawdown rates or drought.

Despite the regular droughts which are experienced,
there is still an unacceptably high level of water
wastage, both through leaking pipes and taps, and
through plain carelessness in leaving taps running or
slow repair of burst pipes. Wells are located too close
to latrines or pig pens and become polluted, with a
high resultant occurrence of gastro-intestinal health
problems. Some wells are over-pumped or otherwise
improperly used, often becoming brackish as a result
from the intrusion of sea-water. Attempts to raise the
level of public consciousness on the need for
conservation of water resources and on the conse-
quences of leaving taps running and not repairing
[eaking pipes have been made in the past. There is a
need for regular repetition of such water conservation
campaigns. :

To help reinforce the message of avoiding water

wastage, the government should again consider the
application of a water pricing policy which would seek
to recover the réal cost of water supply to
householders, and also bill each government depart-
ment for its water usage.

Many homes in the outer islands have small water
storages, and some communities collect water from
churches and halls, and/or have constructed arri_ﬁcja]
water catchments. However, tank storage capacity is
usually very small, and they often leak orarz dtherwise
poorly maintained. Tonga regularly faces quite
severe, extended droughts and all households in the
outer islands should have adequate-sized and
well-designed, constructed and maintained water
storages.

It would also seem desirable for the government to
encourage the installation of guttering and rain-water
tanks in urban areas to supplement raticulated
groundwater supplies. Consideration cou d also be
given to an adjustment of the building code to require
each new building to incorporate appropr ate water
storage in its design.

Many government buildings and churches do not have
rain-water storage, and perhaps this should be
rectified first before requiring it of private citizens. In
the urban centres, each government building could be
self-sufficient for water without drawing on public
water supplies. R

Goals

1) Ensure that each household in the Kingdom is equipped with ¢

- . permanent rain-water storage of sufficient capacity to support the
3 family for six months. ¥ ;
2) Ensure that all existing public and community buildings such as
churches and halls are equipped with rain-water storages.
3) Reduce ﬂme_i‘e'rel of water wastage by households and government

agencies.
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Principles for
implementation

There are a number of important principlzs which will
guide the implementation of this Action Strategy.

5.1 Ownership

The development and implementation of this Action
Strategy must at all stages be guided conjointly by the
government and people of the Kingdom of Tonga.
There must be ownership of both the process and the
product. The Interdepartmental Environment Com-
mittee (IDEC) played an important role in the develop-
ment of the Environmental Management Plan and
ensured that a range of government agencies were
actively involved in the process. There is a clear,
continuing role for the IDEC in the development and
implementation of this Action Strategy, and specifi-
cally in the oversight of programme implementation;
however, for the IDEC to function in this capacity, its
mandate would need to be broadened and its status
made that of a high level, official body, with private
sector representation, meeting regularly and playinga
pro-active role in striving to strike a balance between
the vital need for effective environmental Jrotection
of the Kingdom's resources and the imperatives of
economic development.

52 Cross-sectoral involvement

The nature of the environmental issues facing the

- Kingdom necessitates a cross-sectoral approach,

involving the range of governmental and non-government
agencies engaged in environmental and natural resource
management. One lead agency has the prime mandate
and overall responsibility for environmental protection—
the Environmental Planning Section of the Ministry of
Lands, Survey and Natural Resources. Howaver, the
responsibility for environmental management does not
rest with the EPS alone; there are a number of other
agencies which have important environmental
responsibilities and must be closely involved in the
implementation of this Action Strategy.



A number of the specific programme profiles identi-
fied in this Strategy affect a number of government
agencies, reflecting the fact that the management of

the environment is not the domain of one particular -

government ministry. Relevant agencies, particularly
the sector line departments, should be encouraged to
identify an of icer who would have responsibility for
environmental management activities that concern
the agency. Effective environmental action also re-
quires'cmse liaison and co-operation between _relevam
agencies involved in this area. This should occur at
both Permane nt Secretary level, as was the case for the
IDEC, and at officer level. There is great scope for the
involvement of small inter-departmental working
groups orcoramittees, each tasked to deal with specific
sustainable development issues.

5.3 A focus on regional participation

A number o’ agencies are involved in environmental
management in the region. The major regional
organisation is the South Pacific Regional Environ-
ment Programme (SPREP) which offers considerable
environmer tal management expertise. This represents
an important resource to assist the Kingdom of Tonga
‘in the imple mentation of environmental programmes.
Anotheradvantage of involving regional organisations
such as SFREP is that they can provide a regional
perspective on many of the issues affecting the King-
-dom. In many instances the problems faced in Tonga
are not unique; they are often faced by other countries
in the Pacific. In-many cases, approaches tried else-
where may be applicable to the Kingdom of Tonga,
with appropriate adaptation. A number of major
programmes will be implemented through SPREP in
the next five vears, including the South Pacific
Biodiversity Conservation Programme (SPBCP) and the
Climate (‘hange Programme. These are important
initiatives with which the Kingdom should be closely
involved, as they are directly relevant to environmen-
tal protection. Several other donor agencies also have
a historv of assistance in the implementation of

environmental programmes in the Pacific, such as the
ADB, EC, AIDAB, NZODA, GTZ and JICA. These agencies
should be closely involved in the development and
implementation of environmental programmes in
Tonga, wherever possible,

54 Environmental Impact Assessment

Thereisan increasing awareness throughout the Pacific
of the important role of Environmental Impact
Assessment (EIA) in the implementation of environ-
ment and development projects. EIA offers an oppor-
tunity for the environmental impacts of development
proposals to be considered at an early stage of project
development and for environmental factors to be
incorporated into project implementation. As such,
EIA has been recognised as a significant element in
ensuring sustainable development in the Pacific coun-
tries. Moreover, the requirement for EIA of major
project proposals is mandatory for a number of donor
agencies such as the Asian Development Bank.

There is thus a strong argument in favour of develop-

ing workable EIA procedures in the Kingdom of Tonga.

An EIA procedure exists which involves the Central
Planning Department referring development proposals
to the Ministry of Lands, Survey and Natural Resources,
which would then assess whether a proposal will
require ElA or not. Such ElAs could be carried out either
in-house through the Environment Unit or with external
assistance, such as is available through SPREP's EIA
programme. In practice, there has been limited
application of EIA in the Kingdom, partly through the
lack of specific legislation that backs up policy
directives in this area. There is, however, a need to
develop simple, workable procedures for the applica-
tion of EIA in the Kingdom of Tonga. The development
of procedures must be backed up by appropriate,
practical training to develop the skills required for the
application of EIA. The EIA workshop due to be held in
Tonga in 1993 should assist in this regard, both in the
development of procedures and in the acquisition of
skills to implement EIA.

4
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55 The role of the Environmental Planning
Section

The Environmental Planning Section is the key envi-
ronmental agency in the Kingdom of Tonga. It has a
key role in the co-ordination and implementation of
environmental programmes in the Kingdom. It also
has an important advocacy role for the Kingdom of
Tonga in various regional and international forums in
relation to the environment. As such, it has a pivotal
role and must be equipped with the appropriate skills
and infrastructure to enable it to adequately fulfil its
functions. It is also important that the Environmental

Planning Section be represented on key government |

committees which deal with environmental and sus-
tainable development issues.

In addition to the important function of the Section it
is important that other line ministries and divisions
acknowledge their role in environmental management
and allocate resources to this area.

5.6 Packaging & prioritisation of
programmes

This Action Strategy contains 31 programmes.
Programme profiles have been prepared for 27 of
these programmes and together they represent a
significant sum of money. These are, however, only a
few of the many programmes which could have been

- included in the Strategy; there still remain many

needed activities, for which some might claim higher
priority than for those presented here.

Most of the 27 programmes for which profiles have
been prepared call for implementation over the next
two to three years. But it is most unlikely that all of
these can be funded by external agencies; the aid
programmes of many agencies are already heavily
committed for the next five years. Further attention
will be required by the government to alternative
packaging of the programmes to meet various devel-
opment assistance agencies’ requirements, and to the

tighter prioritisation of programmes. This would
seem to be a task best undertaken by the IDEC.

57 Review

This Action Strategy reflects the perce ved environ-
mental constraints and issues, and the programmes
most needed to address them at this time. Inevitably,
these perceptions will change, often quite rapidly, as
regional circumstances change, the importance at-
tached to environmental issues chang2s, and new
issues arise, Consequently, it is well to slan now for
a major revision of this Action Strategy in not more
than three years' time, which will be five years after
the 1990 EMP Symposium. Ideally, the process of
revision would include a national symposium on
sustainable development, open to the public and with
wide representation from across the Kirgdom from
both government and non-governmental organisa-
tions and agencies, from business houses banks, and
other private industry sectors, and from the churches.
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Programme profiles

Programme profile 4.1.1

Aim and scope

Description

Mational environmental awareness outreach programme

It is well recognised that improved puE!ic awareness of envirenmental
issues and attitudes towards environmental protection and conservation is
fundamental to any real national improvement in environmental manage-
ment. The Environmental Planning Section (EPS) of the Ministry of Lands,
Survey and Matural Resources (MLSMNR) has for some years sponsored or
conducted a number of environmental awareness campaigns, but these
have been greatly hampered firstly in their scope, in that they have been
directed primarily to people living on Tongatapu, and secondly in their
impact, through a very limited production of posters, pamphlets and
publications in both the English and Tongan languages. There has been no
production of high impact. audio-visual material {particularly videos in the
Tongan language), prﬂenﬁng the important environmental issues of
immediate concern to the people.

The ultimare goal of this programme is the preservation of vital tropical
ecosystems within the Kingdom of Tonga through the promotion of
environmentally sound developmental activities and the active support of
a well-infformed public. The cutreach programme would:

a) develop national education awareness programmes and materials for
schools and for the general public;

b) increase general knowledge abourt the ecosystems and environment of
Tonga;

c) raise public awareness through increased community-based environ-
mental awareness activities; and

d) establish an environmental information network linked through the
present educational system and adult formal and informal education.

A short-term media consultant would be engaged to develop a detailed
environmental awareness outreach strategy with timed and costed
activities over a two-year period. The implementation of the strategy
would require the services of a video specialist, preferably with Tongan
language skills, for two years, the engagement as required of a graphic
artist and of a person with desktop publishing skills, and the recruitment
of a full-time research assistant with word processing skills. The media
specialist would prepare scripts for the environmental education videos
together with EPS environmental scientists, shoot the video footage and
edit the material to produce an acceptable product for public viewing.

A broad range of environmental materials prepared in both Tongan and
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English would be developed locally drawing on existing educarion staff and
resources through special curriculum material workshops; these work-
shops can be undertaken immediately given mlnnr financial assistance for
:u.lpplies and printing materials. .
The outreach prégmmmnwould include 1:hn production and airing of two
|5-minute radio programmes a month beamed to all islands in Tonga, and
a nmthly half-hour television programme with brief environm ental spot
“commercials” directed at those living on Tongatapu.
Video recording, editing and reproduction equipment and accessories
would be procured, together with a larger capacity colour phctocopier.
An underwater camera for shooting stills of marine life would be re-
quired. Ancillary equipment would include air-conditioners for the media
room, together with adequate recurrent budget for its continuous
operation, The media facility would be established under the direction of
mmwcmmmmmmmmmammn

Year|  Year2  Total

Qutreach programme staffing ; (3T) ($T) (3T)
= Media consultant, for ¥

detailed outreach strategy 15,000 — 15,000
- Video specialist 12000 12,000 24,000
- Graphic artist 5000 5000 10,000
- Desktop publishing operator 5,000 6,000 II_,DN_
- Research assistant/word d 3

processor operator 4,000 4,000 8,000
Curriculum development workshops :
 Supplies, and publication of

materials produced 12,000 — 12,000
Radio and television spot prmmmu.

~ Miscellaneous costs for

production and broadcasting of

spot programmes 13500 13500 27,000
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Executing agency

Potential benefits

Potential issues

Processing/timing

Year | Year 2 Total

Equipment & materials

- Video equipment & accessories 40,000 2,000 45,000

- Underwoter camera & lenses 4,000 — 4,000

- Colour photocopier 20,000 1,000 22,000

- Airconditioners 6,000 — 6,000

- Miscellaneous (film, copy paper, :

toner, video cartridges etc.) 8,000 8,000 16,000
Total costs £T 144,500 3T 55,500 3T 200,000

Environmental Planning Section of the Ministry of Lands, Survey and
Matural Resources, in co-operation with the Department of Education.

Tonga-specific materials produced in the Tongan language would have
maost impact on both urban and rural communities for promoting a
heightened environmental awareness in both school children and the
general public. Existing material prepared by SPREP and other agencies
would be readily translatable into Tongan for wider distribution among
the community. Videos are a major media form in Tonga and environ-
mental information presented in video form would be more readily
accepted and understood than written media.

The current office occupied by the EPS is already overcrowded and could
not accommodate the additional seaff required for this programme. Nor
would it be suitable in its present state for the editing of videos. Conse-
quently, additional or alternative accommodation would be required for
the EPS.

Donor funding: FY 1993,

Development of the environmental media consultant’s detailed outreach
strategy and programme: FY 1993 i

Implementation of main cutreach programme: FY 1994 — FY 1995,
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Programme profile 4.1.2

Aim and scope

Description

~ Cost astfmal:és

Surveys of environmental attitudes & resource-use
practices :

The Kingdom of Tonga conducts a national census every ten yzars, The
next.census is due to be conducted in 1996. A census can be undertaken
of a wide range of information apart from that of a purely demographic
nature. It is proposed that the next census include questions which will
probe the views of Tongans about major environmental issues

a) To assist the national policy and planning process through i
comprehensive data acquisition exercise on community att tudes
towards environmental issues, resource-use practices and
conservation needs as part of the |996 national census;

b) to assess the differences in opinion from village to village and island to
island;

c) to canvass communally acceptable approaches to environmental
protection.

The programme would entail three components:

a) develop a set of environmentally related questions to be put to
householders within the context of the 1996 national census. The
Mational Repart to UNCED (GOT 1991b) would be used as a base
document indicating national environmental problems, constraints and
opportunities for corrective action;

b) repeatedly test and refine these environmentally related questions in
mini-surveys in selected urban and rural communities;

. €} undertake the national environmental attitude survey in cojunction

with the census.

This programme would be mostly an internal government exercise,

- requiring no more funds for its implementation than would be required

for the conduct of the national census. Some funding need is anticipated
for inputs from envirenmental specialists and census experts for testing of
questions in mini-surveys prior to census implementation. ;

Three person months for drafting,
testing and review of environmental
questions
Includes external and internal :
travel and miscellaneous costs $T 30,000
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~ Government Statistician together with the Environmental Planning
Section of the Ministry of Lands, Survey and Natural Resources.

Views expressed on environmental issues and control measures are
often those of individuals or of minority groups, rather than those of the
people as a whole. Policy decisions made on such a basis can prove to be
wide of the mark. Environmental pol"m}rnid:pmgimmmﬂmuld respond
to the perceived needs of the people; where views are contrary to :
scientific knowledge, then the prime targets and issues for environmental
education and public awareness raising are clearly identified, permitting a
focused effort and more efficient use of available funds. -

The environmental Infnmnnm required could be sought using a
dwplﬂ:nmplefuraseparmmd:malsuweynfmepenple.mls :
- would be a major undertaking and a costly process. It is also more
intrusive as it requires a further door-knock campaign. It would seem
mrﬂapproprmtuaﬂqmreﬂ'ﬁsmﬂmmmmlhfnnmnﬂnm
time as the conduct of the national census. However, in doing so, the
number of questions asked must be kept to a minimum to reduce both
diemnplmqrufmnmmsdummmdﬂmarﬂrnnlpm
mmnmm must be very carefully selected.

CmmmF‘flﬂ!
Fieldnesﬂngdl.lrquﬁ 1994 — I995
Condl.lctwflﬂ'lﬂie:mmF‘r 1996,

appendix |
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Programme profile 4.2.1

* Aim and scope

Description

Mational recycling programme

There has been a major increase over the past decade in Tonz, as

. elsewhere, in the use of disposable packaging with a resulant increased

disposal problem and pollution. Currently wastes are not being separated
and open dumping is the normal practice. Much of the packaging material -
such as glass, paper, aluminium cans and plastic conminers are recyclable.

A small recycling programme has commenced in Muku'alofa with
aluminium cans as a “cottage industry” with cans purchased at one seniti
per can. Cans are crushed into bricks, packed in a conmainer and shipped
to Australia for reprocessing. Shipping costs are high and profiability is
marginal at best. The local brewery encourages recycling of their beer
bortles for sanitising and reuse through placing a 20 seniti dep:s'u.nn each
bottle.

To improve the management of solid waste disposal in order to:

a) protect the physical environment:

b) reduce the need for landfill where land is a scarce commodity;

c) promote a minor recycling industry; and

d) possibly reduce the rate of importation of non-biodegradable or
non-recyclable packaging.

The programme would fund a two-year feasibility study which would

assess in a practical way the prospect for a commercially viable recycling

industry in Tonga, beyond that of the current aluminium can recyling

activity. A waste disposal engineer would firstly conduct a pre-feasibility

study of the proposed programme and prepare a detailed feasibilicy study

design. Field staff would be hired to assist with garbage handling. The

feasibility study would be directed by a waste recycling expert.

The feasibility study would entail:

a) the separation of wastes, both at the point of collection and ut the

refuse dump, into recyclable organics and inorganics and
non-recyclable wastes;

b) determination of the volume of waste of the various categories; and

c) testing the practicalities of recycling the more economically aitractive
“recyclables”.
The feasibility study would fund the procurement of bins for Muk s'alofa

households and businesses for the separation of wastes at the p}:in; of
collection. This procurement would be accompanied by a public education
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campaign on the separation of wastes and the promotion of greater '
artention to composting of organic wastes for garden use. Further
equipment which would be procured includes collection vehicles, crushing
and baling plant, plastics pelletiser, and a storage facility.

A detailed report of the feasibility study’s economic and financial appraisal
of the industry prospects would be presented to the government at the
end of the two-year period.

Year |  Year2 Total
(1) - ($T) ($T)

Pre-feasibility study (I month) :
Waste disposal engineer and
hire of field staff 45,000 e 45,000
Feasibility study (2 years)
Waste recycling expert 60,000 60,000 120,000
Equipment
- Collection vehicles {2) 50,000 - 50,000
- Crushing and baling plant 50,000 - 50,000
- Pelletiser 50,000 — 50,000
- Garbage bins for waste

separation 100,000 - 20,000 120,000
Storage facility 20,000 e 20,000
Operational costs
- Truck drivers, parbage

collectors, machinery _

operators 100,000 100,000 200,000
- Vehicle depreciation and

operating costs, per year 25,000 25,000 50,000
- Overheads for export of

initial crushed and packaged

or baled product : 20,000 20000 40,000

Public education
- Waste separation and recycling

public campaign 10,000 — 10,000
- Household compost campaign 2500 2,500 5,000
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Executing agency

Potential benefits

Potential issues

Processing/timing

Year | Year 2 Total
Miscellaneous costs, materials
electricity, water, equipment
repairs etc, 50,000 50,000 100,000
Total costs £T 582,500 57 277,500 %7 860,000
Financing 5T
Foreign ; 740,000
Local 120,000
Total $7 860,000

Ministry of Lands, Survey and Matural Resources and the Minis:ry of
Health.

a) Less lictering, reduced landfill needs, reduced poliution.

b} A possible commercial industry with spin-offs for employment and the
© recurrent budget.

¢} Public funds currently spent on collecting recyclable rubbisk might be
saved.

In other Pacific countries the history of continued viability of recycling
programmes without continued government subsidy is not an
encouraging one. However, even where full commercial viabilicy is not
achievable, the return from the venture helps reduce the funds otherwise
required for waste disposal, as well as reducing the public cost of street
cleaning and pollution control. The public costs of a government subsid};
to support a recycling industry are offset partly by the reduction in the
environmental cost of waste disposal to the community.

A number of regulatory actions could be considered to complement this
programme, including imposition of limitations on the importatian of
glass, aluminium and plastic packaging and the extension of the 20 seniti
beer bottle deposit to all glass soft-drink bottles and aluminium cans.
Pre-feasibility study: late FY 1993,

Feasibility study: FY 1994 — FY 1995,
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Waste disposal management pm:ﬁmm
This programme supplements ngmmme 4.2.1.

" 2) To improve systems for the collection and disposal of household
organic and solid waste. :

g2
i
E—}
Q
Q
S

b) To Irhpl-'m'd'le management of waste disposal sites.

This programme entails short-term technical assistance on appropriate
mmmﬂmnmdcmmdmmmﬁmnftdﬂﬁoml
equipmmtfwﬂiemanagemmtofsnlldwammdmhingofmag;rsof
dump sites and landfill operators. The brief for the waste disposal
specialist would include a review of the current collection and
management systems, a review of dump design and management factors,
and the development and implementation of a system tailored to the
needs of Tonga's urban centres, with emphasis on the needs of the capital,
Nuku'alofa. An important aspect of the specialist’s brief would be the
selection of a further range of sites to provide for landfill needs for
Tonga through to the year 2020, the conduct of Environmental Impact
“ Assessment on these sites, and the selection of those sites least damaging
to the natural and social environment.
- Technical mmncefw!mudmfnr
éwehplng improved waste dlsposalandnﬂmgement
_ strategies. A Tongan senior engineer would head
~ this activity, supported by a Tongan assistant
engineer (who will be trained to lead the municipal
waste management programme), and in consultation
‘with recognised waste disposal expertise in nearby
metropolitan countries :
- Fees and salaries 20,000
- Travel, overseas and local : 12,000
- Miscellaneous training costs : 8,000
Provision for supply of capital equipment
for garbage disposal

blades, and other equipment . 400,000
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Executing agency

Potential benefits

Potential issues
Processing/timing

Vehicle, 4 x 4, for managerial inspection of

dump sites
Purchase and running costs for
2 years 30.0C0
Total cost $T 470,000
Financing : T
Foreign 400,000
Local 70,000
Total $T 470,000

A co-operative programme between the Ministries of Health, V/orks, and
Lands, Survey and MNatural Resources, with the latter Ministry tzking
overall responsibility.

The management of waste is an increasing problem. The development of
a longer term waste disposal strategy, implementation of improved
disposal and management systems, and provision of essential capital items
will greatly assist relevant authorities involved in waste management.

Mil.

Development of waste management strategy: FY 1993,

Purchase of equipment and implementation of improved management
system: FY 1994 — FY 1995,
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Programme p-ofile 4.2.3 Urban biological sewage treatment pilot trial for low-lying
areas

The Kingdom of Tonga has benefited from a number of projects directed
to improving the disposal of human wastes, with particular attention to the
low-lying areas of Muku'alofa. Perhaps the most notable is the Mational
Sanitation Programme which has aimed to provide sewage disposal for

" residents of low-lying areas, with the residents paying 20 per cent of the
cost as well as providing labour.

However, where the groundwater table is shallow, the septic systems in
commeon use are a serious source of pollution and a health hazard;
low-lying areas are inundated during the wet season. Even if costly piped
sewerage systems were installed, without constant maintenance
groundwater pollution would still occur from leaking joints, cracks etc.
There is a need to re-examine alternative systems of disposal of human
wastes in'a way less threatening to the environment. Newer designs in
biological sewage treatment (e.g. the Enviroflow system) offer
househalders the opportunity at reasonable cost to overcome the
problem of low-lying areas. These systems are completely sealed, ensuring
odourless operations with no fly nuisance. The residual sludge is
bactericlogically safe and can be used as a fertiliser and soil conditioner for
gardens. The liquid effluent can be used for watering lawns or gardens or,
with treatment to remove residual chlorines, safely discharged into the
lagoans.

Aim and scope a) To assess the suitability of new biclogical sewage treatment systems
; for Tonga, especially for low-lying areas; and

b) to examine the economic viability of establishing a local industry to
manufacture the treatment systems for sale in the Pacific.

Dmr‘ipﬁ&n Different-sized biological sewage treatment plants would be purchased and
installed in low-lying areas of Tongatapu to test their efficiency and
suitability under Tongan conditions. [The modular systems can operate for
a single household of 10 people to a plant treating the sewage of 5,000
people] Given the successful performance of the biological sewage
treatrent systems, a joint-venture proposal with the manufacturers would
be developed for their local manufacture at the Small Industries Centre in
Muku'alofa for sale both within Tonga and throughout the Pacific. Donor
funding or loan funds would be sought for the Tongan Government's
equity in the joint venture, with the provision for the subsequent purchase
of the government's equity by Tongan business people in a fully privatised
venture.
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Pilot trial _

Purchase and installation of biological

sewage treatment systems, chemicals and
‘maintenance. (The cost of supply ofa _

system for 10 persons is about $A 4,500) _ 100,000

Local manufacture phase

Purchase of technology with n'ta.nubmiring rights or joint venture with
system inventors and manufacturers: joint-venture estimate (on basis of
Asian operations) of $T 3.5 million with local equity of $T 1.5-2 million.
Soft loans could be sought to finance the Tongan equity in the venture; the
manufacturer’s equity would comprise cash, equipment and know-how.
Such a venture would seem to qualify for the spedial conditiors pertaining
to sunrise industries which are established in the Small Industiies Centre.

Estimated cost for preparation of
~ detailed joint-venture proposal
by a consultant : : :
Includes travel : 50,000
Total cost : s W ST 150,000
Loan for joint-venture equity - §T 1S rnilllun

Ministry of Health for pilot trials, together with the Hmstrr of Works.
) Reduced pollution and improved health status, pﬂrﬂn:uhrly of residents
~ living in low- I-_mg areas.

: b) Through the joint venture, l:hEI'E would be local subnnntr’an:ung
opportunities (e.g. of fibreglass anks) and increased labour
opportunities.

€) A new export industry for Tonga.
None anticipated. Mo cultural aversion to the use of compostid slur.lge as

garden Erﬁsernsmnsagnd; human wastes area.lmu!y used for crop
ferl:lllser

! P‘hase I: FY 1993 - FY 1994,
‘Phase 2: F" 1995,
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Programme profile 4.3.1

Aim and scope

Description

Cost estimates

Executing agency

Potential benefits

Potential issues

Enact comprehensive natural resource legislation

To rationalise and consolidate the existing body of legislation containing
environmental provisions.

Under this proposed programme, technical assistance would be provided
for two years to the Crown Law Department in order to:

a) examine legislation of the Kingdom relevant to natural resources and
environmental management—including land use and land planning,
water, energy, minerals, fisheries, agriculture (including noxious weeds,
animal diseases, plant diseases, quarantine etc.), forestry (including
timber cutting, forest produce etc.), national parks and reserves,
envirenmental planning (including Environmental Impact Assessment),
and waste management—from the viewpoint of their consolidation
into a single, comprehensive Act, .

b) appraise recommendations of the recent Review of Environmental Law
(Pulea 1992) and prepare a plan of implementation for those
recommendations adopted by the government;

c) draft a comprehensive Matural Resources Bill, together with
Regulations for each resource sector contained in the Bill; and

d

—

prepare all documentation necessary for the consideration of the
Matural Resources Bill by government,

Technical assistance of an experienced
specialist in environmental law at the
Senior Crown Counsel level within the
Crown Law Department—2 years
Includes recruitment expenses, external
and internal travel, housing subsidy,
education allowances for children $200,000 package

Total cost $T 200,000

Crown Law Department. The specialist would work in-line to the
Solicitor-General, in close consultation with the Ministry of Lands, Survey
and Matural Resources.

a) Updated, consistent and consolidated natural resource legislation.
b) Simplified legal reference,

There are a number of models of comprehensive natural resource
legislation on which the Kingdom could draw, as seen fic.
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“The IUCN funded the Review of Environmental Law (Pulea 1592)

which was carried out under the RETA. The Australian Centre for
Environmental Law (ACEL) has been closely involved in a number of such
reviews in the Pacific region as well as in Asia. It would seem : ppropriate
therefore for both IUCN and ACEL to be approachéd for supsort for

this exercise, together with a mur donor agency in a tripartite

arrangement.

Funding mid FY 1993

Recruitment action to proceed: late FY 1993,
Implementation: over FY 1994 — FY 1995,
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Programme brofile 4.3.2

MmandmpIe

Description

Strengthen the institutional capability of the
Environmental Planning Section

The Environmental Planning Section (EPS) of the Ministry of Lands, Survey
and Matural Resources (MLSMNR) is charged with the prime responsibilicy
by government for environmental administration. lts location in the
MLSMR requires the Section to administer the environmental programme
conjointly with the other Civil Service departments which have legal
carriage for sectoral environmental responsibilities. The programme
requires a co-operative relationship as there is no legal obligation at
present for the various line departments to consult the EPS on
environmental matters, even where there are areas of averlapp.ing
responsibility. The co-ordination of environmental action is therefore not
always close, despite the existence of the Interdepartmental Environment
Committee (IDEC) which includes representation from most areas of
government involved in resource planning or management. In part, the
limited interaction at the technical level between the EPS and the divisions/
sections of other departments stems from the limited capability of the EPS
to respond to requests for assistance with environmental matters. This is
due to both institutional and infrastructural shortages. Indeed, the EPS
does not currently have the capability to handle even those areas for
which it is regarded as having prime carriage.

To strengthen the professional and technical capability of the
Environmental Planning Service and improve its infrastructure and support
services.

The proposed programme would have the following seven components:

a) technical assistance through attachment of an experienced
environmental management specialist/administrator to aid
implementation of this Action Strategy;

b) funding of a Tongan environmental management counterpart

¢} establishment of a fund for environmental scholarships for cadets to
complete secondary school to matriculation standard, followed by
undergraduate training in environmental science, management or law
at an approved university; '

d) short-term attachments overseas (e.g. two months) for EPS technical
staff for practical training on aspects of administration of parks and
reserves and other areas of environmental management;

e) budgetary provision for specialist short-term training, including middle-
and senior-management courses in civil service administration;

7l
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f) design and construction of a new office building for the Environmental
Planning Section (with professional and clerical offices to a:commodate
the expanded EPS, air-conditioned computer room, library, and '
mmm:ﬂmmmleﬂ.wmmm
for EPS labourers);

‘B ﬁll\dql\gfﬂf provision and operation of twin-cab vehicle anc

Advisory technical assistance—2 years SEE
 Includes administrative on-costs AL 225,000
Senior Tongan environmental administrative

* counterpart funding—3 years : 33,000

Environmental scholarships (one new award per
year for 3 successive years) (see Table)
- Annual award of $1,000 per year for 2 years’
 secondary school in matriculation science

stream (which can lead to environmental

per student x 3 students 6,000
- MMMJMM :

of 3 university undergraduate scholarships -

in environmental science (3-year course)

to an approved overseas university, at

$10,000 per year : = i 0,000
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Executing agency

Potential benefits
Potential issues

chessing!tlml-ng

Environmental training attachments
2 per year x 2 months each: cost per year,
including travel and living allowances,

_of $8,000 for 3 years ' 24,000

Short courses, technical and managerial

over 3-yedr period, at £9,000 per year 27,000
EFS office design : 40,000
EPS office construction 150,000
Vehicles

Twin-cab utility and 2 motorcycles, i

and maintenance for 3-year period 50,000
Total cost $T 645,000

Ministry of Lands, Survey and Matura! Resources together with the Chief
Establishment Officer of the Prime Minister's Office.

Improved environmental planning and management.

The scholarship cnmpoﬁent of the programme requires continuity of
funding for seven years (see Table), at the end of which the EPS should
have on its staff three additional professional environmental scientists. A
five-year service bond to the Tongan Civil Service should be one condition
of the scholarship, in order to ensure trainees return to the Kingdom
following graduation from university. The bond should be made with the
student's parents, not the student, and legally require full repayment of
the scholarship by the parents should the bond be broken.

Apart from the scholarship compenent of the programme, funding weould
be sought initially for a three-year period, FY 1994 = FY 1996. Funding
should be sought in 1993 for programme commencement in FY 1994,
Funding for the first environmental scholarship should be given priority to
permit a call for applications by October 1993 from senior secondary
school students. Funding for the environmental scholarships would be
sought for the period 1994-2000.
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Programme profile 4.3.3

Aim and scope

Description

Raise the level of environmental skills of professional,
resource-based staff of the Civil Service

A number of government departments have legal sectoral environmental
responsibilities. However, specific staff are not always charged with the
prime carriage for those responsibilities. This may stem in part from the
fact that few professional staff have had environmentally specif ¢ training,
other than as an adjunct to their main course of graduate study. The
management of the environment is complex and requires a holistic view,
not one concentrated on a specific sector to the exclusion of athers.
Were postgraduate training in environmental science, managerent, or law
made more readily available to professional staff throughout the Civil
Service, the discharge of sectoral environmental responsibilities would be
more effectively undertaken and there would be an increased lzvel of
awareness at senior departmental levels of environmental planning and
management issues.

To broaden the professional skills of resource-based Civil Service staff
through specific specialist environmental training and improve the overall
capability of the Civil Service to discharge its environmental
responsibilities.

This programme is directed to existing professional or: technicz| staff
within the main ministries of the Tongan Civil Service with specific
responsibilities for aspects of resource-use planning and managzment. Such
areas include water, land use (agriculture/forestry), energy, town planning,
environmental health and education.

The programme would be spread over a three-year period and cover:

a) the training overseas of six professional officers for postgraduate
diplomas {one year) within areas of environmental science znd
management; and

b) short environmental courses for both professional and technical staff,
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Cost estimates  Over a 3-year pariod,
; Environmental academic training, 2 Civil
Service officers per year
Includes travel, living allowances
and other support for [-year postgraduate

diplorna courses, ot $9,500 each 57,000
Practical training through short courses/
artachments
- Local courses, at $10,000 per year 30,000
- Overseas short courses or attachments,

at $15,000 per year 45,000
Total cost $T 132,000

Executing agency Office of the Chief Establishment Officer in the Prime Minister's Office.

Potential benefits  Increased environmental awareness by professional staff in the
government’s sector departments and more effective overall
environmental management,

Potential issues Ml
Processing/timing FY 1994 — FY [996.
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Programme profile 4.4. 1 Environmental study of climate-sensitive ecosystams

Aim and scope  a) To survey and monitor climate-sensitive ecosystems to identify
: vulnerable areas;

b) to assess the present state of climatic impact (sea-level rise:, storm
surge, intense rain etc.} on those vulnerable areas; and

c) to identify appropriate response strategies.

Description  This programme would support the collection of relevant info -mation

i over a three-year period to develop an accurate asséssment of sea-level
rise and its implications for the Kingdom, specifically in relation to impacts
on human health, social conditions, agricultural production anel the
national economy. The immediate focus would be on the identification of
areas most vulnerable to the impacts of sea-level rise. Appropiate
response strategies would be identified which would enable prompt and
efficient action in the event of significant sea-level rise.

Cost estimates  Staffing

= Tongan specialist/consultant :
{who would direct the study over the 3-year period) 40,000

- Data collection assistants 30,000
Travel and transportation : 10,000
Operational costs
- Boat and equipment hire 15,000
- Purchase of recording equipment

and accessories 20,000
- Miscellaneous supplies ) ’ 5.000
Total cost T 120,000

Executing agency  Ministry of Lands, Survey and Matural Resources,

Potential benefits The information obtained under this programme will greatly assist plan-
ners and decision-malkers in developing responses to a rise in sea level.

Potential issues |t is important to ensure that this programme is complementary to
studies undertaken elsewhere, particularly those conducted through the
SPREP sea-level rise programme. It is alse important that Tonga make
every endeavour to abtain-the results of other studies carried out in the
Pacific and make the results of its own studies widely ayailable.

Processing/timing FY 1993 — FY 1995.
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Programme profile 4.5.1

Aim and scope

Description

Pesticide control measures

The Pesticides Act, 1976, provides for the registration of pesticides for
their importation, distribution/sale and use in Tonga. Implementation of
the Act has proved very difficult due to registration requirements,
including mandatory labelling. A Pesticides Registration Committee was
established in 1981 to review the Act and it was subsequently amended
(1981). However, while the review process did improve public
awareness of pesticide controls, the Committee was not able to improve
implementation of the amended Act and the Committee subsequently
WENL iNto recess.

The Pesticides Registration Committee was reactivated in 1989 o
determine how best the pesticide control scheme could be implementad-
under existing legislation, and to develop procedures for registration,
Under this Committee, regulations have been drafted to contrel or
license pesticide importers and retailers. The Pesticides Registration
Committee assists the Registrar of Pesticides, appointed under the Act.

a) To implement registration of at least the major pésticides. currently
used in Tonga as a step towards the establishment of a permanent
pesticide control scheme.

b) To re-examine the Pesticides Act to determine what further
significant amendments may be required to overcome current
difficulties in the implementation of the pesticide control scheme.

- The programme would fund advisory technical assistance for two years

to assist the Pesticides Registration Committee with formulation and
implementation of a workable control scheme and assist with further
review of the Pesticides Act. Subsequently, extensive training in the
application of the devised pesticide control measures will be undertaken
with appropriate staff of the Ministry of Agriculture and Forestry (MAF)
and other ministries. A consultant would be engaged who would operate
with a Tongan counterpart, the Head of the Vaini Research Station who
is by profession an entomologist. Office space for the consultant is
available at the Yaini Research Station but office furniture, and
equipment, including computer, printer and accessories for pesticide
registration and control, would be required. Considerable travel is
necessary, both externally and internally, for consultation with
importers, retailers and pesticide specialists in the region. A vehicle
would be needed for use by the consultant on Tongatapu. Operational
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funding for the consultant and his counterpart would include training costs
and costs of printing and distribution of pesticide information to suppliers
and consumers.

Cost estimates : Year | Year 2 Total
(ST) ($T) (5T
Consultant 80,000 - 80,000 150,000
Tongan counterpart 14,000 14,000 18,000
Travel 8,000 8,000 6,000
Training 5,000 5,000 10,000
Printing costs 8,000 8,000 16,000
Office equipment, including
- computer, accessories 15,000 — | 5,000
- air-conditioner 4,000 £= 4,000
- -furniture : 2,000 — 2,000
Vehicle purchase and operation 30,000 : 5,000 35,000
Miscellaneous stores 3,000 3,000 5,000
Contingency 5.000 5,000 10,000
Total costs $T 174,000 $T 128,000 5T 302,000
Financing §T
Foreign 271,000
Local 30,000

(Mote: In addition to the above local costs,
Tonga could provide accommodation and
support services for the programme.)
Total $7 302,000
Emﬁﬁng agency Research Division of the Ministry of Agriculture and Forestry, in close
: " collaboration with the Pesticides Registration Committee.

Potential benefits Proper use of pesticides will minimise their adverse effect on the
Environment.



'Pesd:ldenm:hmmrsmuﬂmtbepreparedmmadmﬂmirpmdnu
memspaculhbdhg,dmmﬂumﬂvdmnfpﬁud&m ;
in the Kingdom. Consequently, specifications on storage, use, disposal
etc. for Tongan conditions would need to be prepared in both the
TurgﬂandEngI‘ﬂ hwfwmndamryissueh}rrmumm
mmmmupdmufﬂaﬁfwrd&elnmlmmudﬂnmm
~I‘tkarvtidpanedﬁlitﬂwInr.alHaﬁ.Fnomne-rpnrtwlllmnti'm&!:hepecﬂdde
mwﬂmnmmhulm ] i
Progmrmw.ﬁmdlngmbemm&fwﬁ 1993.
Implementation over the two years FY 1993 — FY 1994,

applendilx /
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Programme profile 4.5.2

Aim and scope

Description

Monitoring for hazardous agrochemical residues

Tonga has two laboratories which both have some basic Equiplnent.
necessary for chemical analysis. These laboratories are operated by the
Department of Health and by the Department of Agriculture. Meither has
the technical equipment or currently the trained staff to undertake
pesticide residue analysis, for example. If monitoring of hazardcus
chemicals is to be undertaken within the Kingdom (rather than fly samples
to overseas laboratories), then the question is by which laboratory, or
indeed can Tonga afford to continue to operate two such separate
laboratories when it might be more efficient to combine them into a single
national laboratory. Such questions and their financial implications need to
be reviewed and subsequently the recommendations developed in a
detailed project proposal for funding action.

To determine the most efficient and cost-effective mode for routine
manitoring of hazardous agrochemicals in the environment in the Kingdom
of Tonga.

This activity calls for a review of existing agrochemical monitoring, the
additional need, and the capability required to service that need. Detailed
costed options would be prepared together with a recommended course
of action. The proposed programme steps are: :

a) review all available laboratory services in the Kingdom of Tonga and
examine possible cost savings or efficiencies in their, amalgamation into
a single national laboratory;

b} establish the extent of the need for analysis of hazardous chemical
residues, the degree of analytical capability required locally tc meet
that need, and the complementary degree of complex analysis still
required to be undertaken at overseas laboratories;

c) prepare a detailed set of costed, realistic options for consideration by
government for the monitoring of hazardous chemical residues.

The programme would fund a pre-feasibilicy study by a veam of specialists
comprising: an agricultural chemist or biochemist with extensive
laboratory administrative experience at a senior level (team leader); an
economist to conduct economic and financial appraisals and cost options;
and an agricultural scientist with detailed knowledge of the use of
agrochemicals in Tonga. The Team Leader would need to visit major
analytical laboratories in Australia and Mew Zealand, with particular
attention to the functioning of government laboratories and their
relationship with private industry.
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L

Cost estimates

Executing agency '

Potential benefits

Potential issues

Processing/timing

Team of 3 experts to conduct the feasibility study—team leader for
| menth with the other 2 team members for 2 weeks.

Fees and per diems 26,000
Travel 9,000
Communications and transport - 2,000
Miscellaneous

Includes report preparation ' 3,000
Total cost £T 40,000

Ministry of Agriculture and Forestry, in consultation with the Ministry of
Health. ;

Environmental protection, consumer protection, and protection of
export markets.

There are many hazardous chemicals, other than agrochemicals, which
would require some degree of monitoring or would entail special analysis.
One example would be the detection of poisons in dead animals and as
part of autopsies. |t is likely that the feasibility study will lead to further
programme proposals for funding local improved laboratory analytical
capability. :

FY 1993,

8l
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Programme profile 4.5.3

Description

Cost estimates

Chemical waste workshop

Ower recent years, there has been a greatly increased use of
agrochemicals in the Kingdom, associated with large-scale, intensive forms
of horticultural preduction. This is particularly the case with scuash
{Japanese pumpkin) and taro production. There is concern about the usage
of pesticides and fertilisers, but the extent to which agrochemizal residues
may have infiltrated into the environmental web is unknown. If a residue
problem exists, then the nature of the problem and its extent must be
determined.

A recent two-day Pesticides Workshop, conducted by the Min stry of
Agriculture and Forestry, clearly indicated that a follow-up workshop was
required for Civil Service departmental and section heads, and particularly
for those involved in the drafting of pesticide legislation. This nzed is
strengthened by the concern about human poisoning from previously safe
sources, including fish, tank water etc.

To assess the degree of infiltration of hazardous chemicals into the Tongan

environment and raise the level of awareness in the government and
among the public of such environmental infiltration.

This programme would have two components:

a) the conduct of basic research to assess the extent of infiltration of
- agrochemicals into the environment;

b) the conduct of a two-day workshop in Nuku'alofa where the results of
the research would be presented and discussed within a puslic forum.
The environmental risks of improper use of chemicals, part.cularly on
the human food chain, would be debated and policy recommendations
made which will assist legislators and administrators.

Research

Owverseas analysis of soil, plant
and water samples for chemical residues 20,000

Travel for field survey team 3,000

Miscellaneous equipment costs
Includes sample bottles and
sample preparation 2,000

Sub-cost 25,000
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Executing agency

Potential benefits

Potential issues

Processing/timing

Waorkshop
Printing/duplication 2,000
Warkshop costs

Includes hire of venue 5,000
Travel support for participants
from Vava'u and Ha'apai 10,000
Sub-cost 17,000
Total cost T 42,000

The research would be undertaken by a team comprising scientists from
the Ministry of Lands, Survey and Matural Resources, the Ministry of

‘Health, and the Ministry of Agriculture and Forestry. The workshop

would be organised by the Environmental Planning Section of the MLSMNR.

Baseline research on chemical residues in the environment and the
influence such facts can have on legislation designed to control improper
chemical usage.

In this Strategy this programme has some overlap with other

- programmes for countering the misuse of hazardous chemicals. However,

the level of funding necessary for execution of the other programmes

' means that some delay in their implementation is likely. The problem of

low public awareness of hazardous chemical residues is an immediate
one, and this can be addressed partly by the conduct of the proposed
chemical waste workshop at the earliest opportunity. Major donor
agencies have previously expressed concern about the chemical residue
problem, especially pesticides. Because of the low level of funding
required for this programme, funding from external donors should be
expedited through the Ministry of Finance.

Fr 1993,

3
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Programme profile 4.6.1

Promote photovoltaic technology

The government is continuing with a programme to provide photovoltic

lighting systems to all households on the outer islands of the /ava'u and -
Ha'apai Groups. Pilot projects conducted in those groups demonstrated
the need for close attention to the ummgnhslandar: in the correct
operation and maintenance of photovoltaic systems. Without this, there is
a risk that system failure will be blamed by villagers on the nechnnlug}r
itself, rather than on improper use or lack of maintenance.

To raise the level of expertise on outer islands in the use and maintenance
of photovoltaic energy systems. ;
This programme will institute training in the planning, implementation and
maintenance of photovoltaic projects in the form of a one-week work-
shop, conducted in Tongan, and with an emphasis on practical training (40
per cent theoretical: 60 per cent practical). The training would be direc-
ted to 50 selected villagers of the outer islands in order to provide them

~ with a better understanding of the interrelationships of the corponents of

a photovoltaic system, and to offer them firsthand experience in the
implementation and maintenance of a household photovolaic system.
The training will be on the “train the trainers” principle m_spreai‘.l the
knowledge of photovaltaic systems as widely and quickly as possible.

Resource personnel to support wﬂrksl‘np 3,000
Course materials - 2,000
Travel and transportation ] e 5,000
Living subsistence allowance ' 10,50C.
Miscellaneous costs - 2,500
Total cost 2 $T 23,000

Energy Planning Section of the Ministry of Lands, Survey and Marural
Resources. Staff of the Energy Planning Section will conduct the workshop
training with the assistance of technicians from islands where photovoltaic
systems have been installed.

Islanders with experience in the use of photovoltaic systems will share

their knowledge and learn from each other, as well as receive instruction

from photo-voltaic specialists. Improved understanding of the systems and
their maintenance will lead to improved success with their wider intro-

duction and adoption in the outer islands. As a result, a reduced use of

petroleum products is expected.
FY 1993.
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Programme profile 4.7.1 Develop a national resource information system
(TONGRIS)

Much of the accumulated resource data of Tonga is locked away in reports
and publications and is thus not readily accessible or usable for land and
marine resource conservation or broadly scoped environmental planning.
The databases in use are not necessarily compatible with each other or
with standard regional and global databases and information systems.

Aim and scope  The development of a nationally appropriate and regionally compatible
natural resource information system, called here TONGRIS.

Description A specialist would be engaged for one year to develop a computer-based,
: national resource information system, which:

a) is appropriate to the needs of Tonga;
b) can accommodate existing computer databases;

) is flexible in design to handle future natural resource, land use,
population and climatic information databases; and

d) is simple to access and use.

Coupled with this development would be the procurement of additional
computer hardware and software for operation by the user departments.

The specialist would train Tongan staff in the manipulation of the
databases and in the effective use of TONGRIS for land-use planning and
environmental management.

Cost estimates  Specialist technical assistance for design

and implementation of system 60,000
Equipment and supplies

Computer hardware and software

{for TONGRIS operation in the

resource-based departments) k 45,000
Training in TONGRIS use 50,000
Total cost 3 _ 3T 155,000

Executing agency  Central Planning Department, in close collaboration with all the
: resource-based departments, and particularly with the Ministry of Lands,
Survey and Matural Resources.
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'Theuﬁﬂqrufrmurmlnfnmnﬂmsymnshasheenmpirwm

the Pacific for effective land-use planning and environmental management.
Their mmmmﬁuﬂyumumgu clnsem-aper_‘m_on of all
rmurcn-hased departments.
Thupmgmmmﬂmuldhemplmnmmsmpamlhlm urprmdu,ﬁla :
proposed natural resources and ecasystems survey (Programme pmﬁle
472). .

FY 1993.
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Programme profile 4.7.2

Aim and scope

Description

Natural resources and ecosystems survey

Data on terrestrial and marine resources and ecosystems are incom-
plete, patchy in quality and in some cases grossly out of date. In the
closer sertled areas of the main islands, such as Tongatapu, little remains
of the original vegetation and a number of endemic wildlife species have
either been wiped out or are under severe threat of extinction from
development activities and the growing population.

The current knowledge of marine resources is poor, particularly that of
the biological condition of reefs and of marine invertebrates. Nearshore
subsistence resources on islands such as Tongatapu and Vava'u are
considered to be overfished or excessively gleaned of shellfish. Fish
numbers are said to be down and species sizes smaller. However, such
views are largely conjectural in the absence of baseline data and regular
monitoring.

On outer islands, especially thgse with low resident populations, the
diversity of endemic flora and fauna is richer, although limited by dis-
tance from nearby large land masses in the range of genera and species.
However, even on some of these islands the predation of introduced
animals, particularly cats and rats, is a major threat o bird populations.
The urgent need to collect information on the Kingdom's natural
resources is evident, and this is exacerbated by the potential threats to
some flora and favna through climate change and sea-level rise.

This programme would:

a) support inventory and study of the biological diversity of the
Kingdom of Tonga, with particular emphasis on the current marine
parks and outer island bird populations;

b) develop a damabase on biological diversity.

The programme would be implemented over two years and have the -
following components:- :

a) advisory technical assistance to design, test, and implement databases
compatible with TONGRIS (see Programme profile 4.7.1);

b) conduct of field surveys by plant, animal and marine ecologists;

c) on-the-job training of local personnel, with specialised training for
staff who demonstrate particular aptitude and competence;

d) procurement of equipment and materials.
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The engagement of external consultants will be unavoidable because of
Iimmdmhbilmydqmﬁﬁad,expumdempnpmfmmal
; p-emnnel

Preparation of detailed resource survey plans 35,000

Over a 2-year period. : : !

Terrestrial and marine ecologists/consultants 125,000 -

anldlvers.‘surve}rmkunu _ ' 40,000

Fiddwrvurupal_aﬂum '

- terrestrial ; v ' 30,002
- marine : s : 50,007
- Equipment

- Field survey equipment - 5,000

- meafscumwmnmﬁnggm 15,000

- Miscellaneous supplies ; 2,000

Outer Island transport. 4 : 3,000

Support vessel ' ;.

Includes hire and operating costs 20,000
Training costs, on-the-job and overseas - 25,000
Total cost £T 350,000

“Forsign gt ~ 310,00¢

‘Total ' $T35ﬂ 000

Mlmmmwmwmmmmm
other resource-based or dependent ministries, particularly the Ministry of
Agriculture and Forestry and the Ministry of Fisheries, and the Central
Planning Department.

The resource information will have a number of ImPartant uses hcludlng:
a) assitl:lrgsite-specmc planlingfnr existing protected areas; -

- b) assisting the determination of priorities for the future kla'_luf cation of
protected areas; i




o a-ssal':ﬁngwid'i the d&ermhardbn of priorities for the protection of
“endemic species; and - _
d) providing information fnr use in educational programmes.

This programme should be implemented in parallel with, or immediately
follow, Programme profile 4.7.1, the development of a national resource
information system (TOMNGRIS). The resource databases should be

~ developed in close consultation with the Central Planning Department, .
which is seenasdmeexecumg agency for TONGRIS, and with SPREP to
ensure consistency with other database develnpment in the Pacﬁcngmn

Detailed project preparation: early FY 1993,
Implementation: FY 1994 — FY 1995,

appelnd:‘x [
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Programme profile 4.7.3

Aim and scope

Description

Cost estimates

Strengthen the knowledge of insect pests & beneficial
insects of the Kingdom '

A comprehensive collection of insects, both beneficial and pest:, is
fundamental to the rapid identification of insect problems and the planning
of control measures. The only insect collection in Tonga is held at the
Waini Research Station. Itis an old collection, pooty curated and hence of
limited value as a reference tool; it includes only a small number of the
insects endemic to Tonga. The Entomological Section also requires a
comprehensive reference collection of the major known insect »ests of
the region, particularly of agricultural and horticultural crops, but not yet
established in Tonga. A continued vigilant quarantine service wil help
prevent the entry of pests, but it is vital that insects intercepted by the
quarantine service on imported goods are identified immediately. A
collection retains value only if it is well curated, and the Entomaological
Section has the specialist taxonomic expertise required for ideniifications,
or has rapid and assured access to experienced taxonomists.

The programme would seek to:

a) update the Vaini Research Station's current insect collection with new
Specimens;

b) expand the collection of beneficial insects and insect pests endemic to
Tonga;

c) establish a reference collection of important exotic insect pests for
quarantine SUpport;

d) improve the existing curation facilities for the insect collection; and
e) improve the taxonomic support for the Entomological Section at Vaini,

Annual visits, each of about one week's duration, would be made to each
of the island groups of the Kingdom to collect insects. This woulc entail a
group of 2 or 3 entomologists and technicians. The collected insects
would be cross-checked with the existing collection and, if necessary, sent
to taxonomic specialists for identification. A person would also be trained
in the proper curation of an insect collection (including field collection
methods, secting, storing, identification and recording) through attachment
to a scientific research organisation in the region; this person would then
become the full-time curator of the collection.

The project would operate over a 3-year period, at a total estimated cost
of £T 80,000, after which full operational costs for maintaining the: insect
collection would become the responsibility of the Ministry of Agriculture

and Forestry (MAF).



Executing agency
Potential benefits

Programme profiles

Improvement of facilities for the
insect collection

- Insect cabinets (4} 2,000
- Collecting equipment (nets,
collecting-jars, cool boxes etc.) 1,500
- Air-conditioner/dehumidifier for :
insect storage room 2,500
Field collections
- Travel costs, including fares, accommodation,
fuel and miscellaneous expenses -
- Euag, 3600 per year; Ha'opai $8560 per year;
Vava'u $1,170 per year (3 persons)
Total per year of $2,630 7,500
- Niuafa'ou §1,400 per year; Niuatoputapu
$1,300 per year (2 persons). Total per
year of $2,700 8,100
Specialist taxonomic services
at $4,000 per year 12,000
Taxonomic training attachment—& months 10,000
Taxonomic advisory support—3 person months 28,000
Contingency 8,000
Total cost £T 80,000
Financing T
Foreign 73,000
Local 7.000
Total £T 80,000

Ministry of Agriculture and Forestry.

The main value of this programme will be in monitoring the introduction
of new pests in order to protect the agricultural base of the nation. The
regular field visits will enable the MAF to monitor, agricultural pest activity
in the Kingdom and assess insect diversity among the various island
groups. The insect collection would be used as a reference for agricultu-
ralists, foresters, environmentalists, quarantine officers, and others, and

for education purposes.

21
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 Taxonomic identification is a highly specialised scientific area and it will be
" necessary, even with a trained full-time curator, to send some irsects to

external specialist organisations for positive |danuﬁm:rum In the absence
of such a taxonomic service within the South Pm:i‘i: Commission, foreign
research services would have to be used and the costs of those services
arehigh. s '

Project funding: FY 1993.

 Implementation of funding over period FY 1994 — FY 1996.
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Programme brofile 4.8.1

Aim and scope

Description

Cost estimates

Strengthen wildlife management capability in the Kingdam

There is limited local wildlife management expertise in the Kingdom of
Tonga, with the only significant scientific input currently coming from the
German-funded Brehm Fund South Seas Expedition, which has established
a native bird research station and sanctuary on Tongatapu. There are also
plans to develop a second bird sanctuary and wildlife centre. While that
study of birds is proceeding successfully, Tonga needs to have its own
permanent Wildlife Officer.

To establish a wildlife officer position in the Ministry of Lands, Survey and
Matural Resources to design and implement effective wildlife management
programmes in the Kingdem of Tonga.

This programme would seek to secure the services of a wildlife officer in
order to:

a) develop wildlife rehabilitation programmes;

b) work with the Science Teachers Association to provide technical input
for the incorporation of wildlife ecology and related conservation into
school curricula;

c) develop adult educational material and tourist information;

d) liaise with the Brehm Fund South Seas Expedition’s bird conservation
programme; and

e) liaise with the tourism agency and media outlets on wildlife activities.

A vehicle is essential for the successful implementation of this programme,
given the scattered locations of the Brehm Fund Bird Park and Tongatapu
schoals.

.ﬁ:ar I Year 2 Total

($T) M . (37

Wildlife Officer 10,000 10,000 20,000
Training 5,000 — 5,000
Counterpart 10,000 e 10,000
Wehicle , 20,000 - 20,000
Materials (audio-visual) 5,000 — 5,000

" Total costs £T50,000 $T 10,000 $T 60,000
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Financing ' 7
Foreign 55,000
Local 5,004)

Total $T 60,000
Executing agency Ministry of Lands, Survey and Matural Resources. :

Potential benefits This additional staff member would provide the Environmental lanning
Section with much-needed expertise in wildlife management, as well as
providing a service to the education system and the development of
eco-tourism in Tonga. This would result in an increased awareress and
appreciation of the Tongan environment and wildlife.

Potential issues The appointment to the wildlife officer position of a Tongan citizen familiar
with local culture is essential. This will enable the officer to undarstand the
questions and voiced concerns of Tongan titizens and students ind
develop Tonga-specific materials which would be more readily : ccepted
and understood locally. A long-term objective would be for the appoint-
ment of two wildlife officert, to enable the expansion of the prcgramme
to permit regular school visits throughourt the Kingdom and facilitate the
production of educational material. Candidates for the posts weuld
preferably have qualifications and practical experience in the area of
wildlife management and/or ecology.

Processing/timing  Recruitment of Wildlife Officer: late FY 1993 —FY 1994,
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Programme brofile 4.8.3

Aim and scope

Description

Management planning for protection of 'Eua MNational Park

In 1982, 3,779 ha of forest reserve existed an 'Eua located along the
eastern ridge of the island. The Environmental Management Plan (ESCAP
1990, p. 158) comments that subdivision into tax 'api, leases for agricul-
ture, and deforestation by government and private logging have reduced
the indigenous forests of the reserve. The establishment of a national
forest park (of 380 ha) had been proposed for many years (since 1976).
The Forestry Division of MAF continued to push for the establishment of
this Park, with recent support of the Ministry of Lands, Survey and Matural
Resources. An area of 449 ha was officially gazetted in April 1992 as the
'Eua Mational Park to protect the important area of remnant forest. The
Forestry Division has been given the sk of managing the Mational Park in
addition to the management of 900 ha of adjacent forest. The forest area
has watershed protection, conservation and timber production roles. The
Mational Park has important conservation and protection roles, and will
inevitably be a major drawcard for those tourists seeking “adventure
tourism™. The Forestry Division is concerned to develop a detailed
management plan for the Park and has undertaken preliminary work. It
seeks the services of a specialist consultant to prepare a detailed draft
five-year management plan.

To ensure that the 'Eua Mational Park is subject to effective management
planning, and is appropriately developed and well maintained. A five-year
management plan would be developed and basic protection measures
initiated to safeguard the Park until funds can be secured for implemen-
tation of the management plan.

An environmental consultant with extensive experience in the
establishment and management of national parks would be engaged to
prepare the draft plan. This plan would be made freely available in Tonga
for written public comment. All public comment would then be discussed
at an open workshop to be held on-site on "Eua. The plan would be
revised, again made available for comment, and subsequently a final plan
prepared and published. The public consultation process is considered
vital, but it will inevitably be somewhat protracted. In the meantime, a list
of immediate, basic initiatives has been drawn up. These initiatives are :
needed to safeguard the Park until plan implementation can be put into
effect; they include some boundary fencing; removal of livestock; and the
commencement of regular patrols of the Park to minimise further
destruction of flora and fauna.
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- | month, for plan preparation,
administrative on-costs 18,000
- Zwteksﬁrphnﬁm

including travel 8,500
Local transportation/vehicle hire 1,500

Printing ; :
- Draft plan and dissemination : 1,000
Sub-cost : _ 33,000

hrknumﬂzngw—fpnr . 6,000

Labourers (2)—/ year A 4,000
Fencing materials ot 10,000
4 x 4 vehicle for 'Eua : : 35,000
Sub-cost i e 55,000
Total cost g T 88,000

! Formrﬂiwnunufmahumryufﬁ@umlmmmd Forestry, in

consultation with the Environmental FhmhuSecﬂmufﬂuMhﬂsuTnf
Lands, Survey and Natural Resources.

Awwmmmmﬂmmmmﬂmukw

Mil.
FY |99'3_:
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Programme profile 4.8.4

Aim and scope

ﬁes:rlpﬁon

Preservation of key natural & cultural sites in Yava'u

There are two key sites in the Kingdom (in addition to "Eua MNational
Park) for which special planning and management action is sought:
Pouono Historic Site (Vava'u) and Mt Talau Mational Park (Vava'u). Key
features of these areas are:

a) Pouono is the most historic site in Vava'u and thus the Kingdom of
Tonga. It was at Pouono that the first law of Tonga was promulgated
on 29 November |839. The Code of Vava'u, as it was called, was the
first step towards the end of serfdom. Pouono has major cultral
significance and it is thus crucial to preserve it for future generations.

b) The Mt Talau National Park is a peakless mountain which abounds
with legend and historical tradition in the Kingdom. It also qualifies as
one of the most distinctive miniature mountains in the region,
although it is only 131 m high.

To preserve two additional important natural and cultural sites in the
Kingdom of Tonga, at the same time making them more accessible as
tourist destinations.

It is considered the protection of the Pouono and Mt Talau sites can be

- made self-funding through eco-tourism, once initial infrastructure

developments are made. These developments include:

a) Pouono Historic Site

- fencing of the site; :

- landscaping:

- preparation and placement of informartional and instructional signs;
- erection of an appropriate monument.

b) Mt Talau Mational Park

- construction of an all-weather access road to the base of the
mountain;

- development of a small sealed carpark;
- improvement of walking track to the mountain top;

- construction of nature trails, with rest stops, with access to two
nearby beach sites for swimming and picnicking;

- temporary fencing of a badly eroded area to restrict public access;

- construction of sites for picnicking, camping and barbecues;
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- preparation and placement of informational and instructional signs;
~  planting of native trees and plants, to rehabilitate badly erocded areas.

Detailed site plans would be prepared for these proposed developments
and implementation staged in accordance with those plans over a three-
year period.
Cost estimates A total cost of $T 150,000 over a 3-year period is estimated for
. instituting the developments in the 2 areas, including costs of supervisory
staff. Site management and maintenance after the development has been
"completed will be the financial responsibility of the Government of Tonga.
Executing agency  Ministry of Lands, Survey and MNatural Resources, and Tonga Vis tors
Bureau.
Potential benefits Most tourists seek interesting activities as part of their Tongan experience.
' This programme will help develop eco-tourism and at the same ime help
protect important cultural and natural resources in the Kingdom.
_Potential issues = The collection of revenue from each site through entrance fees could be
; investigared. Such funds would greatly assist in funding long-term

maintenance at each site.

Prncassinﬂﬁnﬁng FY 1994 — FY 1996.
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Royal Memorial Botanic Gardens

A csmall 1.6 ha.bnnni;ﬁrdm once existed at Fa'onelua in Nuku'alofa,

adjacent to the Tonga Visitors Bureau. This was a very small area in which
examples of the endemic vegetation of the Kingdom were preserved,
including trees, shrubs, and herbs important in traditional medicine. This
area has been converted into the Free Market and its value as a botanic
prdemhsbeenlmenthlr '
Tunpdounwdahmmlcprdms“harcnutonlrmdaml:mm
preserved but other attractive exotic trees, palms, shrubs, herbs and
flower gardens are established for the enjoyment of Tongans and visitors.
Anyone who has visited Singapore knows that botanic gardens of .
exceptional beauty as well as scientific value can be established on a small
island. An opportunity exists in Tonga for such a botanic gardens to be
established in the centre of Nuku'alofa where it would honour the Royal
Family and help beautify the city. The site is the grassed fields surrounding
the Royal Tombs. With proper care in both design and management, these
Royal Memerial Botanic Gardens would indeed honour His Majesty’s
forbﬁrs;hedﬁigmfurmmple.muldmdudeabuﬁeramamundme
Tombs from which visitors would be excluded, and an avenue of Royal
Palms or other status tree leading up to the Tombs. -

ﬂum&dmarmd_ﬂuﬂmﬁmﬁshnmnmnffnymsufméln ;
the past, including for golf, and for cattle and sheep raising. Currently, no
use is made of the large area and it has little attraction.

To establish in Nuku'alofa a Royal Memorial Botanic Gardens of world
repute. . ' : .
meprogrammewaddhweﬂreeﬂw

Phase |: Spe:hllstmmﬂtamaﬂwﬁmmﬂ'-ed&dmmhlmw
upkeep of a Botanic Gardens. : ;

Phase 2: Establishment of the Gardens and associated infrastructure,

~ Phase3: Ongoing upkeep.

This programme would fund only :he pmvmmnfﬂm initial consultant
services.

=
o
e
L
L
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Design

Consultant services for the preparation of a set of landscape designs for
the Botanic Gardens, tnged\er with a recommended design anc plan of
management, with detailed :usdngs for the &tnhlisl‘nmm and annual
upkeep of the Gardens.

Total cost - e U ST R0

Establishment. Provisional estimate of $T 750,000 for:

- Fencing: circumference fencing and ornamental fencing aroud the
Central Royal Tomb area

"= Infrastructure development (in corner of the Gardens) _
- Small office and curation building with national herbarium
- Mursery, with sail bins, putdn,g area, shade standout area, mnsr.
irrigation, etc.

Equipment, including _tl"iﬂdnfspm}r irrigation system, tools,
agrochemicals, sprayers, mowers, netting, shade cloth

- Marerials procurement, including soil, humus, rocks, sand, agzregate,
cement, bark mulch, paving

~ Vehicles, including tractor with rake and blade, trailers, truck,

twin-cab utility

ok Garden equipment, including park benches etc.

Upkeep. Provisional estimate of $T 160,000 per year for:

-  Government Botanist (who would be curator of the Ga.rd&us}

- 6 xlabour png : ;

. Plant and equipment, materials

- ljtilil:i&s (water, power)

- Vehicle maintenance and running expenses

Funding would be sought initially only for Phase |, that is

£T 80,000. When derailed design costings have been prepared, | is
“Majesty would give his consideration to the proposal. Should he 2pprove

of the plan, the capacity for the local funding contribution towards Phase

2 for establishment of the Royal Memorial Botanic Gardens would be

determined, external funding sought for the remainder, and tender
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dnmmmudmwnlp.ﬁmluplmepnfﬂm&rduu.wnuldbeﬁlﬂed
by the government. i :
Irimll;rﬂummuﬂmtds,suwwarﬂﬂmnlﬂmrmLmndu
mmnﬂﬂnmlﬁrmmﬂmﬂmhnmﬂmnﬁspcﬂﬂmﬂ i
 unit in the Nuku'alofa Town Council.

a) Bmtﬁﬂﬂmnfﬂ\emwnfhldm'ﬂaﬁ,
b) Anﬂnrplﬂl:mﬂmdmuﬂstm

) H@s&nﬁcvalueﬂruuﬂpmm:ﬂmnfvegeﬁﬂunmdmlcm
Tonga.

' Hkmjmfswnfﬂwwmammmﬁbrmm'gm
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Programme profile 4.8.6

Pilot prngﬂ.rmna for the control of rats & feral cats on
selu:l:ed outer islands

Surwysﬁfhrdpopdwwonnuwiﬂmds by the Brehm Funil have
shown an alarming level of predation of eggs and birds on some islands
due to hghmmbnrsﬂfrm and feral cats. If these predators are not
controlled, it is quite possible some bird species will become e>tinct
Because the islands are small, it may be feasible to completely e-adicate
these pests. A pilot programme will test the feasibility of eradicuting rats
and cats on two selected islands in the Ha'apai Group where baseline data
on bird populations have already been obtained. The pilot-programme will
require periodic monitoring of bird populations to determine their '
response to the eradication campaign.

To assess the validity of a proposal to mmplenalr eradicate fal'-l| cars and
rats from a small island.

It is proposed that the Royal Tongan Army carry out the extermination
programme of the feral cats as part of a military training exercise: and rifle
practice. Advisers would be engaged to instruct government employees on
eradication approaches for rats, and on necessary equipment ancl baits.

Advisers for eradication campaign 30,000
Material and h.ms 20,000
Army p-ersnnn&'e. a.munh:ion and Ioglsﬁu 50,000
Total cost - 5T Im,m

The Royal Tongan Army, in consultation with the Ministry of Lands,
Survey and Matural Resources, the Brehm Fund and SPREP.

Protection for endemic bird populations. ;
Feral cats are dangerous animals and their eradication will not be a slmpie

exercise. The possible use of atrractant baits, trapping and poisons must
be carefully assessed for their environmental impa.cton other than the

target population.

FY 1993,
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Develop coastal zone managamnnt plans for the Kingdom
of Tonga

The coastal zone is the most sensitive environmental zone of the Kingdom
of Tonga. Coastal degradation and erosion are of considerable concern.
While some erosion is attributed mainly to natural causes, particularly as a
result of the recent cyclones, much erosion is attributable either directly
or indirectly to the action of people. A particular case is where areas of
mangroves are felled and in-filled for house sites or destroyed by being

- used as garbage dumping grounds. Pollution of lagoons, poor construction

 of sea-walls, and other infrastructural development have all contributed.
There is a need for clear, effective coastal planning, identifying areas at
risk, and developing appropriate response strategies including land-use
mm%dﬂmmmd:mddmmmmmr
the urban centres, and the preparation of urban development plans should
be an integral part of coastal planning in Tonga, with special attention to
low-lying areas in Muku'alofa being used as house sites.
Tupmpareiunnalphnsiorﬁnmnagﬂ'nantufﬂwmnlm. in close
consultation with the people.

Coastal zone management planning would be instituted :r:temﬁcall}r for
the Kingdom, commencing with Tongatapu. An integral part of the

Tongatapu coastal management plan would be an Urban Development Plan

for Nuku'alofa and its immediate environs. Qualified Tongan town and
environmental planners would work as a team, together with an experien-
ced coastal engineer, to develop draft management plans, in consultation
“with the communities concerned. Public debate would be invited on

the draft plan. Funding would be sought to support the activities of the
planning team, particularly for travel within the region to study how other
countries have approached their coastal management problems and the
development.of plans. The final report would be published and serve as a
model to other SPREP members.

ap.-pendi.x_ I
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mf;mﬁﬁu'

: wmmwwmpirﬂumw'
$40,000 x 5 years 200,000
Salaries nanngan phnrﬂngmm mm'bers
If‘,ﬂﬂﬂ'x]pﬂmx.’irﬂﬂn ! 210,000
'Tmrel : . .
sz,ﬂﬂﬂx.'irm - 60,000
Public consultative meetings 10,000
Preparation and publication of plans, - 3
with colour maps 30,000
Contingencies . ; HL 20,000
‘Total cost : R $T 530,000
Hnmdng . 5T
Foreign ' © 450,000
Total i $7 530,000

Ministry of Lands, Surveyand Natural Resources to co-ordinate flanning

team activity. -

a) Puulnymndphmmﬂgundedevdaprmntlnﬂmmmlm
for many years to come. :

b} Reduced people-induced rate of coastal degradation; preservazion of
coastal mangrove vegetation to protect against natural erosion from
- storm surge etc. o

The development of an urban plan for the Greater Nuku'alofa area has

hmpmpnmdpmimﬂras:pﬂoﬂqpm}mwiﬂﬂn&dg&t&ﬁnm

CFY 1995 FYIB?‘!
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* Programme profile 4.9.2

Tropical marine ecology training

To provide intensive, practical familiarisation training in coral reef ecology

in the Kingdom of Tonga. . E

This programme will involve two warkshops. The first will be an intensive

three-week hands-on tropical marine ecology course for selected

participants directly involved with various aspects of planning, management
or use of the coastal zone. The course will study the coral reefs, coral reef
lagoons, tidal flats, seagrass meadows and mangrove swamps in various
locations throughout the Kingdom. The workshop will be in two parts:

a) A series of lectures and demonstrations devoted to learning
organisms, their ecology and some detail on the complex ecosystems
which exist in the Kingdom. Reef walking, snorkelling and underwater
phomgmphyvnll be the major activities of this part

aﬁpendix [

b) Making obﬂrmtlﬂm and preparing field activities for school snldErlIS.
. community groups and educators etc. Survey methods and locations

requiring further study for conservation programmes will be discussed
and prepared ﬂ'rmugh site inspection arnd prai:m:al repunﬂm«e
studies. .

The second workshop will be a fullnw-up on the first workshop to

reinforce that training but will be targeted only at those who will be

directly involved in marine survey and ecological studies of coral reef. The

workshop activity will revolve around a practical assessment of different

.marine maonitoring and survey methods to select those best suited to the

various types of marine habitat found in Tonga. Thase will become the

 standard methods for Tongan marine research.

Workshop | -

Consultants =4 : 10,000
Transporting participants . ; . 6,000
ﬂmﬁ and per diems i 1 ,500
Snorkelling equipment. _ 5 5,000
SCUBA rental Sty 5000
Operating costs and support vehicle 5.000
Stationary supplies and materials s 2,500

Sub-cost | ' 35,000
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wm 2

responsibility. The vessel will be used for

marine and coastal issues in the Kingdom

continued.
Mil.
FY 1993,

Consultant 6,00¢
Transporting participants 3,00C
Allowances and per diems 1,000
Snorkelling equipment and SCUBA rental 5,000
Marine research vessef’ ' 25,000
Sub-cost 40,000
Total cost $T 75,000

*The operation and maintenance of this vessel will be 2 MLSNR

marine studies and surréys :

Ministry of Lands, Survey and Natural Resources. :
These training courses will significantly increase the level of awareness of

of Tonga. Staff involvec if

management of the coastal zone will acquire necessary field skills: basic -
equipment will be provided so that implementation of these skills may be
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Programme brofile 4.9.3

Aim and scope

Description

Cost estimates

Executing agency

Renew the search for alternative sources of sand for
construction purposes

While the foreshore zone is a convenient source of material for construc-
tion. purposes, the Government of Tonga has been concerned about
environmental damage caused by this mining activity and has searched for
alternative sand sources for a number of years. That intermittent search
was unsuccessful and study ceased. However, with the rising pace of
development, the need for alternative sources has become even more
urgent. Much infrastructure development for which construction grade
sand is needed is directed to the promotion of tourism; the beaches from
which the sand is taken are major tourist assets. It would of course be
nonsensical for such a tourist drawcard to be damaged by infrastructure
constructed to support tourism.

However, Tongatapu has few alternatives to quarrying sand from beaches

and inland deposits. One possible alternative is the ocean outfall of

passages in the fringing reef.

a) To assess the economic and financial feasibility, and the environmental
acceptability, of recapturing sand and gravel deposits on Tongatapu
from reef passage outfalls; and if assessed positively,

b) to conduct a trial recovery operation to prove technical feasibility and
verify predicted environmental consequences.

The programme would require a team of coastal engineering, economic
and environmental specialists to advise on the technical, economic,
financial and environmental viability of recapturing sand and gravel of
suitable construction grade from selected reef passages. Overall feasibility
would be reported and the steps to implement a pilot trial outlined, with
detailed costings.

Consultants 40,000
Travel 6,000
. Equipment hire 10,000
Equip

Materials 14,000
Total cost T 70,000

Ministry of Lands, Survey and Matural Resources together with the
Ministry of YWorks.

o7
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Redumdﬁusmhrmmdufﬁndmdwhmmuw
zone, with reduced beach erosion and marine sedimentation from this

‘Need for public education on indiscriminate (and illegal) mining of sand

FY 1994,
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Programme profile 4.10. 1

Aim and scope

Description

Cost estimates

Prepare comprehensive land-use plans for the Kingdom of
Tonga

Competing demands for land in the more heavily populated areas of the
Kingdom will increase as the population grows. The sprawl of housing
development in towns and villages, and other infrastructure development,
continues to remove agriculturally valuable land from production, rather
than being confined to less productive sites. On Tongatapu, even though it
is blessed with naturally fertile soils, the expected population growth is
such that every scrap of arable soil must be jealously guarded for future
food production,

To prepare land-use plans for the future development of Tonga to ensure
that optimal use is made of the limited land resource.

Advisory technical assistance would be provided to the Ministry of
Agriculture and Forestry (MAF) over a three-year period for the analysis
of current land use in the Kingdom, the classification of land types -
according to optimal use, and the subsequent preparation of plans to help
shape future land-use patterns and development activity in order to
preserve the best land for agricultural production. Public participation
would be actively sought in the plan preparation, with a workshop on the
draft plan; the final plan would be published and widely disseminated in
the Kingdom. This technical assistance should be seen as a corollary to
the development of a geographic resource information system, TOMNGRIS
(see Programme profile 4.7.1).
Tongan technical adviser—3 years : 45,000
Technical assistants

Computer operator, droughtsman,

agricultural assistant— $35,000

per year x 3 years 105,000
Technical equipment and materials

{e.g. additional drafting equipment,

aerial photographs, computer accessonies etc.) 30.000
Travel and field expenses 10,000
Woarkshop cosns for public review of plan 5,000
Printing and dissemination of plan 5,000

Total cost 5T 200,000



1o icﬁqn'-_srrute'_gr'

Financing - SR iy
" - Foreign - : : - les0c0
Local 35,00
Total ~ $T7200,000

A;ﬁmlnjmmmmnfﬂwrﬁmufﬂpmlu:mmhmnmdnﬂ
mduﬁmvﬂhﬂulmdsﬂiﬁsionufﬂmhinhnbfhﬁ,hwmd
Matural Resources.
mmwmmmdmwm
production base of the nation.

This programme should follow the dwllupmnnt of TONGRIS [see
Programme profile 4.7.1) and be closely co-ordinated with the
development of coastal zone management plans (see Programmie profile
4.9.1). The proper development of land-use plans will raqume. resolution of
musufhndmurcrduﬂdmnkmntw

FY 1995 — FY 1997,
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ngmmmeprdﬂeu_l.l

Roof water catchment & rain-water storage programme

a) Tahsneranmeoumrlshndsdiesmpmﬁmufnlnm :
storages of sufficient capacity to supply the average-sized household
with six months’ water to help cope with drought.

b) To ensure that all major government buildings and churches have large
rain-water storages to satlsfrﬂ'-elrawﬁhaadsm"nd SUppOrt community
needs during extended drought periods.

A hyﬂrnlﬂgsﬂmr supply engineer would be engaged to undertake a

systematic assessment of the capacity and quality of existing rain-water

storage systems throughout the Kingdom and appraise current
programmes for installation of rain-water systems by donor agencies and

NGOs. Based on those findings, a detailed proposal would then be

prepared for loan funds to install rain-water storage systems according to

an overall plan. These loans would be applied partly for on-lending to
householders through the Tonga Development Bank, for home storage
development, and partly for government construction nfwaurstongﬁ
on all its major buildings.

Immediate provision of $T 35,000 for a 6-week review of rain-water

storage within the Kingdom by a water supply specialist in rain-water

systems.

appendix |

e

Water supply engineer/hydrologist—é weeks 18,000
Travel and accommodation _ _ 10,000
Miscellaneous costs i : 7,000
Total cost g $T 35,000

Hydrology Division of the Ministry of Lands, Survey and MNatural
Resources. ;

) Reduced demand on limited groundwater resources.
- b) Radumdriskafpnlhﬁmmdhenlﬂ\-mhmdpmblminm_ew

islands.
¢} Greater preparedness and self-reliance for droughts.

- Nil. -
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Programme pmﬁ!e 4.11.2

Aim and scope

Description

Cost estimates

Executing agency

Potential benefits

Potential issues

anmhg.'!iming

Public education on conservation of water

To reinforce to the public the message of water conservatien in all its
forms.

Radio and television spots are already available for a water conservation
campaign. This programme would fund the production of 20,00
brochures in both English and Tongan, and additional material in the form
of wall charts and posters for presentation in schools. A consultant would
be engaged to research and collate material from the agencies involved in
public water supply and subsequently prepare the brochure to camera-
ready stage. Brochure preparation will involve the production of maps,
diagrams, photographs, cartoons and a narrative.

Consultant’s fees
(for graphic art, layout, design,
photography and preparation of brochure
to camerg-ready stoge) 30,000

Brochure production, at $1 per brochure 20,000

Total cost T 50,000

Ministry of Lands, Survey and Matural Resources, in co-operation with the
Ministry of Health and the Tonga Water Board. The brochure will be
printed by the Government Printing Office.

a) Increased public awareness of water as a resource and the need for its
conservation and protection against pollution.

b) Reduced warter costs are possible through a reduction in wastage of
the public reticulated water supplies.

The rain-water itorage programme (see Programme profile 4.1 1.1) would

complement this programme. The brochure will support imple nentation

of the Tonga Water Supply Master Plan which will upgrade water supply

facilities.

FY 1993,
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