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EXECUTIVE SUMMARY 
 

¢Ƙƛǎ ƛǎ ŀƴ 9ƴǾƛǊƻƴƳŜƴǘŀƭ LƳǇŀŎǘ !ǎǎŜǎǎƳŜƴǘ ǊŜǇƻǊǘ ƻƴ ¢ƻƴƎŀ tƻǿŜǊ [ƛƳƛǘŜŘΩǎ proposed biomass power 

ƎŜƴŜǊŀǘƛƻƴ Ǉƭŀƴǘ ŀǘ Ψ9ǳŀΦ ¢Ƙƛǎ ƛǎ off the eastern coast of Tongatapu Island, the capital island of the Kingdom of 

Tonga. The principal objective is to improve energy supply with an increasing use of renewable energy. 

¢ƻƴƎŀΩǎ 9ƴŜǊƎȅ woad Map (TERM) provides a detailed pathway towards a low carbon, cost-effective, 

technically sound, equitable transformation of the entire energy sector in the Kingdom of Tonga. The 

Government of Tonga launched the plan in 2010, and now has a target of 100% renewable energy by 2020. 

The Kingdom is highly dependent on imported fuel to meet its energy requirements. In effect, the total fuel 

import accounts for about twenty percent of the total import value in 2011. Tonga Power Limited is the sole 

on-grid electricity production and distribution SOE in Tonga. The grid-supplied electricity accounts for about 

98% of electricity and it is based on diesel generation. In 2013, TPL used 12,941,465 litres of diesel for power 

generation, which cost around $US19, 500,000. This is essentially a huge cost for a small island state such as 

Tonga. However, under the current electricity regulatory structure the cost of fuel is essentially passed 

through to electricity consumers.  In effect, the electricity consumers are fully exposed to oil price rises and 

fluctuations. 

TPL, within the framework of TERM 2010-нлнлΣ ƛǎ ǇǊƻǇƻǎƛƴƎ ǘƻ ŜǎǘŀōƭƛǎƘ ŀ ōƛƻƳŀǎǎ Ǉƭŀƴǘ ƛƴ Ψ9ǳŀΦ ¢Ƙƛǎ ǇǊƻƧŜŎǘ 

will be another step forward in addressing the energy issues in Tonga and achieving the TERM 100% renewable 

target. 
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1 INTRODUCTION 

1.1 BACKGROUND 

Map 1: Kingdom of Tonga. 
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The Kingdom of Tonga comprises a population of 103,000 persons living on 36 islands. In total there are 170 

islands of volcanic and coral origin in four main ƎǊƻǳǇǎΥ ¢ƻƴƎŀǘŀǇǳ ŀƴŘ Ψ9ǳŀΣ ±ŀǾŀΩǳΣ IŀΩŀǇŀƛ ŀƴŘ ǘƘŜ ǊŜƳƻǘŜ 

Niuas. 

¢ƘŜ ƛǎƭŀƴŘ ƻŦ Ψ9ǳŀ ƛǎ ŀōƻǳǘ мфƪƳ ǎƻǳǘƘ-Ŝŀǎǘ ƻŦ ǘƘŜ Ƴŀƛƴ ƛǎƭŀƴŘΣ ¢ƻƴƎŀǘŀǇǳΦ Ψ9ǳŀ ƛǎ мфƪƳ ƭƻƴƎ ŀƴŘ тƪƳ ŀǘ ƛǘǎ 

widest part. ¢ƘŜ ǘƻǘŀƭ ƭŀƴŘ ŀǊŜŀ ƛǎ ŀōƻǳǘ уΣмллƘŀΦ ¢ƻǇƻƎǊŀǇƘƛŎŀƭƭȅΣ Ψ9ǳŀ ƛǎ ŀ ƘƛƎƘ island with a ground surface 

that rises gradually from the west coast. The rises composed of several distinctive terraces to a high eastern 

ridge, which is 312m m.a.s.l. at its highest part. Ψ9ǳŀ is nicknamed άCǳƴƎŀŦƻƴǳŀέΣ ƭƻƻǎŜƭȅ ǘǊŀƴǎƭŀǘŜŘ ŀǎ the first 

land, according to Tongan mythology, it is the land that the god Maui stood, and fished out Tongatapu. In 

ǇŀǊŀƭƭŜƭΣ ǎŎƛŜƴǘƛŦƛŎ Řŀǘŀ ǇǊƻǾŜŘ ǘƘŀǘ Ψ9ǳŀ ƛǎ ǘƘŜ ƻƭŘŜǎǘ ƛǎƭŀƴŘ ƛƴ ǘƘŜ ƪƛƴƎŘƻƳΦ 

¢ƘŜ ƻǊƛƎƛƴŀƭ ƛƴƘŀōƛǘŀƴǘǎ ƻŦ Ψ9ǳŀ ǎŜǘǘƭŜŘ ƛƴ IƻǳƳŀΣ ¢ŀΩŀƴƎŀΣ tŀƴƎŀƛΣ ¢ǳŦǳǾŀƛ ŀƴŘ ΨhƘƻƴǳŀΦ Ψ9ǳŀ ǿŀǎ ƻƴŜ ƻŦ ǘƘŜ 

late intensely populated islands; ƛƴ ŦŀŎǘΣ ǘƘŜ bƛǳŀŦƻΩƻǳ ǇŜƻǇƭŜ ǿŜǊŜ ŜǾŀŎǳŀǘŜŘ ǘƻ Ψ9ǳŀ ŀŦǘŜǊ ǘƘŜ мфпс ǾƻƭŎŀƴƻ 

eruption. ¢Ƙƛǎ ǿŀǎ ǇǊŜŎŜŘŜŘ ōȅ ǘƘŜ ǊŜǎŜǘǘƭŜƳŜƴǘ ōȅ ǇŜƻǇƭŜ ŦǊƻƳ Ψ!ǘŀ LǎƭŀƴŘ ƛƴ мусоΦ ¢ƘŜ ǇŜƻǇƭŜ ŦǊƻƳ Ψ!ǘŀ 

seǘǘƭŜŘ ƛƴ YƻƭƻƳŀƛƭŜ ŀƴŘ IŀΩŀǘǳΩŀ όǎƻǳǘƘŜǊƴ ǇŀǊǘ ƻŦ Ψ9ǳŀύΣ ŀƴŘ ǘƘŜ bƛǳŀŦƻΩƻǳ ǇŜƻǇƭŜ ǎŜǘǘƭŜŘ ƛƴ tŜǘŀƴƛΣ 

¢ƻƴƎŀƳŀƳŀΩƻΣ aǳΩŀΣ aŀǘŀΩŀƘƻΣ CŀǘŀΩǳƭǳŀΣ {ŀǇŀΩŀǘŀΣ Ψ9ǎƛŀΣ ŀƴŘ CǳǘǳΦ 

 

 

1.2 THE PROPOSED DEVELOPMENT 

 

1.2.1 THE PROPOSED TECHNOLOGY 
 

The proposed development is to utilise biomass (lignocellulosic) as an energy source, either directly via 

combustion to produce heat or indirectly after converting it to a form of biofuel. Forest residue (dead trees, 

branches, tree stumps), yard clippings, wood chips are wood remains that TPL will use as energy source. 

Generating electricity from biomass can be done in many different ways, although Woodchip Gasification 

(Diagram 1) into Gas Engine Generator systems is ŘŜŜƳŜŘ ǎǳƛǘŀōƭŜ ŦƻǊ Ψ9ǳŀ. 

 

Diagram 1: Gasification Process 
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The source of this biofuel will be primarily fǊƻƳ ǘƘŜ Ψ9ǳŀ CƻǊŜǎǘ 9ǎǘŀǘŜΣ ǿƘƛŎƘ ƛǎ ƻǇŜǊŀǘŜŘ ōȅ ¢ƻƴƎŀ CƻǊŜǎǘ 

Product Limited. 

The proposed generation facility is biomass gasification equipment. This will supplied by a Malaysian company 

Renewables Plus (RPL); and it is manufactured by Ankur Technologies of India1. The gasifier is essentially a 

chemical reactor where various complex physical and chemical processes transpire. The biofuel is dried, 

heated, pyrolysed, partially oxidised and reduced in this reactor as it flows through it. 

In basic terms, gasification produces combustible gases from carbon containing materials which is dried 

ǿƻƻŘŎƘƛǇǎ ƛƴ Ψ9ǳŀΩǎ ŎŀǎŜΦ ¢ƘŜ ōƛƻŦǳŜƭ όǿƻƻŘŎƘƛǇǎύ ƛǎ ŦŜŘ ƛƴǘƻ ŀ ŘƻǿƴŘǊŀŦǘ ƎŀǎƛŦƛŜǊ from the top, where it passes 

through a drying zone, a distillation zone, hearth zone, oxidation zone, reduction zone and grate (Diagram 2) to 

primarily produce Hydrogen and carbon monoxide (Producer Gas). Pyrolysis is achieved in the distillation zone 

at temperatures between 200 ς 300 °C, where volatile gases and char is produced, which are used to reheat 

the gasifier. The primary products produced from the gasification process are hydrocarbon gases (producer 

gas), hydrocarbon liquids (oils) and char (carbon black and ash). The gas produced from the gasifier is cleaned 

to a purity that is optimal for internal combustion engines used to drive generators for electricity generation. 

Diagram 2: The Gasifier and Gasification Process: 

 

It is noted here that the Ankur Gasifier is designed so that the tars, a by-product from the pyrolysis phase are 

drawn through the Combustion phase, where these are broken down or burned. Thus, the energy they contain 

is recovered, and the mixture of gases in the exit stream is relatively clean. 

¢ƘŜ Ψ9ǳŀ ŦŀŎƛƭƛǘȅ ǿƛƭƭ ŎƻƳǇǊƛǎŜ ƻŦ ŀ ǎƛƴƎle DD400 gasifier supplying a 250kW Cummins gas engine supplemented 

ŘǳǊƛƴƎ ǘƘŜ ŜǾŜƴƛƴƎ ǇŜŀƪǎ ōȅ ǘƘŜ ŜȄƛǎǘƛƴƎ ŘƛŜǎŜƭ ƎŜƴǎŜǘǎΦ ¢ƘŜ ƎŜƴǎŜǘǎ ƛƴ Ψ9ǳŀ ǿƛƭƭ ōŜ ŎƻƴǾŜǊǘŜŘ ƛƴǘƻ Řǳŀƭ ŦǳŜƭ ŦƻǊ 

the purpose of this project. 

 

                                                                 
1 Tonga biofuel to electricity feasibility study and business case prepared for Tonga Power Limited (2013), East 
Harbour Energy, New Zealand 
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In a nutshell, the gasification system consists of fuel conditioning units, Gasifier, gas cleaning units and gas 

utilization units (Diagram 3). 

 

 

 

 

 

 

 

Diagram 3: Biomass Plant Schematic 

The basic processes that take place in the biomass gasification plant and supporting equipment (Diagram 4): 

 

Diagram 4: Gasification Process 
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1.2.2 THE PROS AND CONS OF BIOMASS ENERGY 

Lǘ ǎƘƻǳƭŘ ōŜ ƴƻǘŜŘ ǘƘŀǘ ǘƘŜǎŜ ŀǊŜ ƎŜƴŜǊŀƭ Ǉƻƛƴǘǎ ŀƴŘ Ƴŀȅ ƻǊ Ƴŀȅ ƴƻǘ ōŜ ǘƘŜ ŎŀǎŜ ŦƻǊ Ψ9ǳŀΦ 

Advantages: 

¶ Renewable: We will always have sources of biomass such as crops, manure and garbage. 

¶ Energy dependent: Creates energy independence 

¶ Carbon Neutral: Biomass is part of the carbon cycle. Carbon is absorbed from the atmosphere by 

plants during photosynthesis and when the plants decay or is burnt carbon goes back into the 

atmosphere. The next crops of plants will absorb that carbon over again, thus continuing the cycle. 

This is why biomass do not contribute to the global warming and biomass fuel is clean. 

¶ Cost-effective: Biomass energy is inexpensive compared to coal and oil. Typically, they cost about a 

third of fossil fuels doing the same job. 

¶ Abundant: Biomass is available in large quantities. 

¶ Energy Storing: Unlike other renewable energy sources, biomass fuel can be stored and used to 

produce energy when needed. 

Disadvantages: 

¶ Expensive: Extraction of biomass can be expensive in some areas. Harvesting and storing of different 

types of biomass fuel can be expensive. 

¶ Space Requirement: It needs large areas for different processes required in harvesting energy from 

biomass (especially areas for storage). 

¶ Some materials are not available all year round, especially crop wastes. 

¶ Geography of the country limits the types of biomass used to create energy. 

¶ If overuse, than deforestation and other environmental problems can develop. 

¶ Despite of biomass energy production being carbon neutral, it involves emission of other gasses that 

can be harmful. In specific biomass energy production, nitrous oxide (N2O) and methane (CH4) are 

released and these cannot be reabsorbed by simply replanting the crop plants. So Green House Gases 

accumulate during production of biomass energy. 
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1.2.3 THE SITE FOR THE PROPOSED BIOMASS PROJECT: 

 

¢ƘŜ .ƛƻƳŀǎǎ tƭŀƴǘ ǿƛƭƭ ōŜ ōǳƛƭǘ ƻƴ ¢t[Ωǎ ŎǳǊǊŜƴǘ ǇƻǿŜǊ ƎŜƴŜǊŀǘƛƻƴ ǎƛǘŜ ŀǘ ΨhƘƻƴǳŀΣ Ψ9ǳŀΦ 

 

Map 2: ¢t[ {ƛǘŜ ŀǘ ΨhƘƻƴǳŀΣ Ψ9ǳŀ 

The subject land (Map 2) described as leasehold property with the following details: 

Lease number:  4252 

Lessee:   Tonga Electric Power Board 

Lessor:   Government  

Area:   1A 2R 00P or 6072m2     

Purpose:  Residence, office, power station  

Rental:   $540/year 

Period:   24/01/1980 ς 23/01/2030  

Location:   ΨhƘƻƴǳŀΣ Ψ9ǳŀ 
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Map 3: Survey Plan of the area concerned. 

The land area required for this proposed biomass project are as follow: Gasifier Building 400m2; Engine 

Building 140m2; Biomass fuel storage 700m2. In total, the proposed built structure footing is approximately 

1,240m2. However, given consideration to wood fuel storage (stock pile) and seasoning process, 2,500m2 will 

be the ideal area required. The TPL leasehold (Map 3 and Map 4) is 6,072m2, which is sufficient land area to 

provide for the biomass plant. 
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1.2.4 INPUTS: CAPITAL AND RESOURCES 

 

The total cost for this proposed biomass project is NZD$2.5 million. The table below shows the breakdown of 

this amount. In terms of monetery value, it is a huge investment, but interms of its benefits to the people of 

Ψ9ǳŀΣ ƛǘ ƛǎ ŀ Ǌŀǘƛƻƴŀƭ ŎƻƳƳƛǘƳŜƴǘ ōy all partners, namely TPL and the government. 

 

Capital equipment costǎ ŦƻǊ Ψ9ǳŀ όb½5Ϸύ 

DD400 gasifier; 250kW Cummins engine 

Feedstock handling bin drier (2) $57,468 

Gasifier $472,640 

Generation equipment (incl. engines) $209,941 

Dual Fuel Conversion Incl. 

Hoist support $5,937 

Balance of plant $95,396 

Engineering & shipping $89,198 

Installation commissioning & training (on-site) $169,166 

Recommended spares Incl. 

Misc. office and O&M equipment $5,000 

Fire protection (handheld & hoses) $5,000 

Gas detection in engine room $3,000 

Site lighting $5,000 

Front-end loader $50,000 

Civil/structural $554,014 

Project management, validation & approvals $155,000 

1% capital levy to Tonga Government $22,050 

Water supply $10,000 

Costs of connection to grid $198,132 

RPL supervision 3 months (split 60% Tongatapu) $15,366 

Contingency $312,452 

Total project cost $2,481,809 

 

 

¢ƘŜ bŀǘƛƻƴŀƭ wŜǎŜǊǾŜ .ŀƴƪΩǎ ŜȄŎƘŀƴƎŜ ǊŀǘŜ ŦƻǊ ǘƘŜ ŦƛǊǎǘ ǿŜŜƪ ƻŦ December 2014 was 0.71 (NZD). Using this 

rate, the project will cost about TOP$4 million. 

 

1.2.5 ASSESSED ANNUAL AND MAINTENANCE COSTS AND SAVINGS: 
The diesel generation cost reduction is estimated at TOP$ 774,000. However, the cost of operation and 

management will be TOP$123,000, Wood Fuel TOP$129,000, Staff (new) TOP$125,000. This means that in 

Ψ9ǳŀΣ ǘƘŜ ǘƻǘŀƭ ǎŀǾƛƴƎ ŦƻǊ ¢t[ ƛǎ ŀōƻǳǘ ¢htϷофсΣлллΦллΦ ¢Ƙƛǎ ƛǎ ǎƛƎƴƛŦƛŎŀƴǘ ŦƻǊ ŀƴ ƛǎƭŀƴŘ ƭƛƪŜ Ψ9ǳŀΦ 
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1.2.6 THE CONSTRUCTION SCHEDULE: 

 

 

The project is estimated to take 43 weeks from the date of formal approval to construction completion. 

However, the construction of the plant is estimated to take 10 weeks, plus approximately 7 weeks of 

installation. Lǘ ƛǎ ōŜƴŜŦƛŎƛŀƭ ŦƻǊ ǘƘŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ǇƘŀǎŜ ǘƻ ōŜ ƛƳǇƭŜƳŜƴǘŜŘ ƻǳǘǎƛŘŜ ¢ƻƴƎŀΩǎ ŎȅŎƭƻƴŜ ŀƴŘ ǿŜǘ 

season to avoid unnecessary delays. 

 

 

1.3 PROJECT JUSTIFICATION 

 

1.3.1 BRIEF SITUATION ANALYSIS: 
Tonga has special concerns that arise from its situation, and these drives national endeavours to use 

alternative energy, renewable energy. 

× Tonga is environmentally vulnerable through climate change and sea level rise, particularly for the 

small and low-lying atolls; 

× Existing environmental damages, habitat loss and pollution resulting from development and use of 

ŎƻƴǾŜƴǘƛƻƴŀƭ ŜƴŜǊƎȅ ǎƻǳǊŎŜǎ ƘŀǾŜ ǎƛƎƴƛŦƛŎŀƴǘ ŜŦŦŜŎǘǎ ƻƴ ¢ƻƴƎŀΩǎ ŦǊŀƎƛƭŜ ƛǎƭŀƴŘ ŜŎƻǎȅǎǘŜƳǎΤ 

× Given the limited storage for bulk petroleum fuels, which are sourced over a long supply chain at 

relatively high prices, Tonga is vulnerable in terms of energy supply security; 

× ¢ƻƴƎŀΩǎ development of renewable energy resources has been limited by the availability of 

appropriate technology, poor institutional mechanisms, and the challenges of developing systems for 

small remote markets at reasonable cost; 

× There is limited scope for market reforms considering the variation in size and density of markets; 

therefore, appropriate alternatives are necessary for Tonga. 
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1.3.2 ENERGY IN TONGA 
To meet its energy requirements, Tonga is primarily dependent on costly imported diesel. The municipal 

ŜƭŜŎǘǊƛŎƛǘȅ ƎǊƛŘ ǎǳǇǇƭƛŜǎ ŀǇǇǊƻȄƛƳŀǘŜƭȅ фу҈ ƻŦ ¢ƻƴƎŀΩǎ ŜƴŜǊƎȅΣ ƻŦ ǿƘƛŎƘ фп҈ ƛǎ ƎŜƴŜǊŀǘŜŘ ōȅ ŘƛŜǎŜƭ ŦƛǊŜŘ 

generators. IƻǿŜǾŜǊΣ Ψ9ǳŀ ƛǎ ǘƻǘŀƭƭȅ ŘŜǇŜƴŘŜƴǘ ƻƴ Řiesel generation. In 2013, TPL used 12,941,465 litres of 

diesel for power generation. The cost of diesel to TPL in 2013 was around $US19, 500,000.  

 

5ƛŜǎŜƭ ǳǎŜŘ ŀǘ Ψ9ǳŀ tƭŀƴǘ 
Year ending  Diesel (litres) TOP$/litre (estimated) Cost of Fuel (estimated) 

TOP$ 
Oct-2014 317,034 $1.847 $585,561.80 

Oct-2013 315,389 $1.859 $586,308.15 

Oct-12 308,281 $1.683 $518,836.92 

Oct-2011 313,886 $1.730 $543,022.78 

Oct-2010 288,710 $1.491 $430,466.61 

¢ŀōƭŜ нΥ 9ǎǘƛƳŀǘŜŘ Ŏƻǎǘ ƻŦ ŦǳŜƭ ŦƻǊ Ψ9ǳŀ 5ƛŜǎŜƭ ƎŜƴŜǊŀǘƛƻƴ Ǉƭŀƴǘ 

 

¢ƘŜ Ψ9ǳŀ Ǉƭŀnt fuel consumption between 2010 and October 2014 is 1,543,300 litres, which about TOP$2.6 

ƳƛƭƭƛƻƴΦ Lƴ ƎŜƴŜǊŀƭ ǘŜǊƳǎΣ ǘƘŜ ŦǳŜƭ Ŏƻǎǘ ǘŀƪŜǎ ŀōƻǳǘ ǘǿƻ ǘƘƛǊŘ ƻŦ ǘƘŜ ƛƴŎƻƳŜ ƎŜƴŜǊŀǘŜŘ ƛƴ Ψ9ǳŀΦ Furthermore, if 

the operational costs are taken off, then ǘƘŜ ¢t[ ƛƴ Ψ9ǳŀ ƛǎ ǊǳƴƴƛƴƎ ŀǘ ŀ ƭƻǎǎΦ 

Additional pressures of climate change, climate variability, increased frequency and intensity of natural 

disasters, and sea-level rise which have been compounded by the international fuel, food and financial crises. 

Tonga must adopt alternative sources of fuel such as wind, biofuel and solar. 

In Tonga, biomass-fuelled electricity generation offers the only base-load renewable option for energy 

generation. It is established that biomass electricity generation is base-load and available at all times except 

for maintenance periods. The current diesel-ŦǳŜƭƭŜŘ ŜƭŜŎǘǊƛŎƛǘȅ ƎŜƴŜǊŀǘƛƻƴ Ŏƻǎǘ ƛƴ Ψ9ǳŀ ƛǎ ŀōƻǳǘ тр Seniti but the 

cost displacement from biomass-fuelled electricity generation will be about 30 Seniti. This is significant given 

the fuel cost scenario described above. 

The proposed NZD$2.5 million biomass-fuelled electricity generation plant will require long-term biofuel 

(wood) supply. Further, it will create a sound economic basis for Tonga Forest Product Limited, as the primary 

ǿƻƻŘ ŀƴŘ ŦǳŜƭ ǎǳǇǇƭƛŜǊΦ ¢ƘŜ ǇǊƻǇƻǎŜŘ ǇǊƻƧŜŎǘ ǿƛƭƭ ŎǊŜŀǘŜ ƳƻǊŜ Ƨƻōǎ ƛƴ Ψ9ǳŀ ŦǊƻƳ ǘƘŜ ŦƻǊŜǎǘǊȅ ƻǇŜǊŀǘƛƻƴǎΣ 

transport, and plant operation and maintenance. This is in addition to the predicted reduced diesel imports. 

The establishment of what will be in Tonga a substantial business in the growing, harvesting and distribution of 

ōƛƻƳŀǎǎΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ŦƻǊ ŀ  άŎŀǎƘ ŦƻǊ ōƛƻŦǳŜƭέ ŦƻǊ ƭŀƴŘƻǿƴŜǊǎΦ This is another progress towards 

ŀŎƘƛŜǾƛƴƎ ǘƘŜ ¢9waΩǎ Ǝƻŀƭ ƻŦ ƎŜƴŜǊŀǘƛƴƎ 100% of ToƴƎŀΩǎ ŜƴŜǊƎȅ ƴŜŜŘǎ ǘƘǊƻǳƎƘ ǊŜƴŜǿŀōƭŜǎ by the year 2020. 

At the same instance, creating skilled jobs in the renewable energy generation. 
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1.3.3 BIOMASS (TFP) INTO BIOFUEL (TPL) 

 

¢ƘŜ ǇǊƛƳŀǊȅ ǎƻǳǊŎŜ ƻŦ ōƛƻƳŀǎǎ ƛǎ ǘƘŜ Ψ9ǳŀ CƻǊŜǎǘ 9ǎǘŀǘŜΣ ŜǎǘŀōƭƛǎƘŜŘ in 1970s and managed by the Forestry 

Division (Ministry of Agriculture, Forestry, Fisheries, and Food) until 1987 through a New Zealand aid 

programme. This was then transferred to Tonga Timber Limited (TTL), and was operated as a fully 

commercialised timber estate. 

Tonga Forest Products Limited (TFP) is a re-formation of the organization previously known as Tonga Timber 

Limited (TTL) and a return to its previous core activities of Forestry Development and production of quality 

wood products. Tonga Timber Ltd (TTL) has been a public enterprise since its incorporation in 1995. TFP is fully 

owned by the Government of Tonga. 

In 2011, TTL underwent Board and Management change in an effort to recover and restore the business and 

seize immediate and long term opportunities. TFP identifies a new beginning and start. There is a solid 

construction industry and an increase in infrastructure development taking place in Tonga, with the advent of 

the new Government. 

tƻǘŜƴǘƛŀƭƭȅΣ ǘƘŜ Ψ9ǳŀ CƻǊŜǎǘ 9ǎǘŀǘŜ Ƙŀǎ ŀ ǎǳǎǘŀƛƴŜŘ ȅƛŜƭŘ ƻŦ ŀōƻǳǘ 5,000m3 of logs per annum. However, only 

about 700m3 ƻŦ ƭƻƎǎ ǇŜǊ ŀƴƴǳƳ ŀǊŜ ōŜƛƴƎ ƘŀǊǾŜǎǘŜŘ ŀǘ ǇǊŜǎŜƴǘΦ  ¢ƘŜ Ψ9ǳŀ CƻǊŜǎǘ 9ǎǘŀǘŜ Ƙŀǎ ŀ ƳƻƴƻǇƻƭȅ 

position, as it is the only commercial-scale forestry resource in the kingdom. Further,  

The biomass volumes were assessed and confirmed by Foley Nasome Associates that the existing supply at 

levels required for about 10 years.  However, TFP has a new nursery established and re-planting has already 

ōŜƎǳƴ ǳƴŘŜǊ b½!ƛŘ ŦǳƴŘΦ ¢ƘŜ ŎƻƴǘǊŀŎǘ ǿƛǘƘ ¢t[ ǿƛƭƭ ŦǳǊǘƘŜǊ ōƻƻǎǘ ¢CtΩǎ ŎŀǇŀcity to sustain the forest 

production.  

 

Diagram 5: TFP logging 
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Based on Tonga Forest Products information, the following estimation was made: 

ü Logging Volume 

o Daily harvest of 54 crop trees, to the wharf. 

o Each log at 1.8 tonnes 

o Harvest portion is 1.35 tonnes (=72.9 tonnes per day) 

o Waste portion is 0.45 tonnes (= 24.3 tonnes per day) 

Á 24.3 tonnes of wasted wood chip per day 

ü Waste regenerated trees cut 

2 from every crop tree (weight approx. 0.392 tonnes) 

54 crop trees x 2 waste trees = 108 waste trees 

108 x 0.392t = 42.33 tonnes of waste per day 

Total = 66.63 tonnes of waste per day. 

Potentially, the biomass plant should have about 66 tonnes of biomass fuel each day that the TFP production is 

in full production. 

The annual harvesting production for 2014 (Jul13 ςJun 14) was 5,032 m3 (60% of total volume tree). For 2015, 

TFP anticipates that the harvesting production will increase to 8,000 p.a. ς 9,000m3p.a. However, provided 

that (TDB) funding for new equipment will be available next year (2015), then harvesting production will 

increase to 12,000m3p.a, which is slightly above the annual sustainable cut for ΨEua. It should be noted that 

these figures does not factor in the waste wood in the forest after harvesting, which is about 40% of the total 

forest volume. 

Given the characteristics of the biomass fuel namely, moisture level, contamination, CV and other combustion 

characteristics, the biomass fuel will have to be seasoned, chipped, and dried prior to being used (gasification). 

This is to ensure that the quality is satisfactory. Further, biomass fuel will be stock piled (buffer stock) under 

cover storage on site. 
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aŀǇ рΥ Ψ9ǳŀ CƻǊŜǎǘǊȅ 9ǎǘŀǘŜ 
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1.4 EIA REQUIREMENT 

 

1.4.1 NATIONAL LAWS AND POLICIES 

 

The Environmental Impact Assessment Act 2003 requires that any significant development must be 

accompanied by an Environmental Assessment. 

The Tonga Strategic Development Framework (TSDF) provides the guiding principles and directions 

to direct the work of the current administration (2011-2014). The DƻǾŜǊƴƳŜƴǘΩǎ Ǿƛǎƛƻƴ is to develop 

and promote a just equitable and progressive society in which the people of Tonga enjoy good 

health, peace, harmony and prosperity, in meeting their aspirations in life. 

Among the nine outcome2 objectives described, the following four are relevant: 

1. Strong inclusive communities, by engaging districts/villages/communities in meeting their 

prioritised service needs and ensuring equitable distribution of development benefits. 

2.  Dynamic public and private sector partnership as the engine growth by promoting better 

collaboration between government and business, appropriate incentives and streamlining of 

rules and regulations. 

3.  Appropriate, well planned and maintained infrastructure that improves the everyday lives 

of the people and lowers the cost of business, by the adequate funding and implementation 

of the National Infrastructure Investment Plan. 

7.  Cultural awareness, environmental sustainability, disaster risk management and climate 

change adaptation, integrated into all planning and implementation of programmes, by 

establishing and adhering to appropriate procedures and consultation mechanisms. 

Table 4: The relevant environmental legislations/policies and responsible Agency: 

Responsible Agency Existing Laws/Policies 

Ministry of Environment and Communication 
 

TERM-Unit 

Environment Impact Assessment Act 2003 
Renewable Energy Act 2009 
Tonga Energy Road Map 2011-2020 

Ministry of Lands and Natural Resources 
Planning and Urban Management Agency 

Land Act 1927 
Spatial Planning and Management Act 2012 

Electricity  Commission Electricity Act 2007 

Ministry of Commerce, Tourism and Labour Price and Wages Control Act 1988 
Petroleum Act 

Ministry of Agriculture, Forestry, Fisheries and 
Food 

Forestry Act 

 

 

                                                                 
2 TSDF 2011-2014, 8p 
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1.4.2 INTERNATIONAL AND REGIONAL ENVIRONMENTAL AGREEMENTS 

 

In 1998, Tonga ratified three important international conventions namely; the United Nations 

Convention on Biological Diversity (CBD), the United Nations Framework Convention on Climate 

Change (UNFCCC), and the United Nations Convention to Combat Desertification (UNCCD). Hence, 

Tonga has obligations under each of these conventions to take positive actions to implement the 

requirements of, and its obligations under each convention. ¢ƻƴƎŀΩǎ ƻōƭƛƎŀǘƛƻƴǎ ƛƴŎƭǳŘŜ ǘƘŜ 

following responsibilities: 

ü To undertake national biodiversity and conservation planning 

ü To identify and monitor biodiversity and its conservation 

ü To establish conservation and protected areas management 

ü To raise understanding and awareness 

ü To utilise EIA for biodiversity conservation 

ü To prepare national communication 

ü To develop climate change programmes 

ü To promote sustainable management 

ü To prepare plan and strategies to combat desertification and mitigate drought 

The Ministry of Environment and Communication (MEC) is the Government authority and has the 

responsibility to administrate and implement these conventions. 

 

 

2 BASELINE CONDITIONS 

2.1 THE PHYSICAL ENVIRONMENT 

Tonga lies in the trade wind zone of the South Pacific with sub-tropical rather than tropical climate. 

Lƴ DŜƴŜǊŀƭΣ ¢ƻƴƎŀΩǎ ŎƭƛƳŀǘŜ ƛǎ ŎƘŀǊŀŎǘŜǊƛǎŜŘ ōȅ ǇǊŜǾŀƛƭƛƴƎ ǿƛƴŘ ƻŦ ǎƻǳǘƘ-easterly winds, warm 

temperatures throughout the year.  There is a slight cool season between the months of June to 

October with a mean temperature of 24.5°C, and a rather hot and humid season from November to 

May with a mean temperature of 29°C. The cool season runs from June to October and the warm or 

summer season runs from November to May. 

The spread of two general types of small islands over a considerable ocean area means that rainfall 

varies temporarily and spatially. The period between the months of December to April are the 

wettest and from June to August the driest. This is a common scenario with the heaviest rainfall 

during the hot season but it varies from year to year and between the northern and the southern 

islands. These are further influenced by the El Nino and La Nina phenomena. Niuatoputapu in the 

north has an average rainfall of about 2540 mm while Tongatapu in the south has an average of 

2032 mm per year. UnfortuƴŀǘŜƭȅΣ ǘƘŜǊŜ ƛǎ ƭŀŎƪ ƻŦ ŎƭƛƳŀǘƛŎ Řŀǘŀ ŎƻƭƭŜŎǘŜŘ ŀǘ ΨhƘƻƴǳŀ όΨ9ǳŀύΦ 
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However, the average rainfall is 1685mm, with a range of 1100mm to 2222mm3. However, others 

have estimated the mean rainfall to be 2700mm4. 

 

¢ƻƴƎŀΩǎ ǇǊŜǾŀƛƭƛƴƎ ǿƛƴŘǎ ōƭƻǿ ŦǊƻƳ ǘƘŜ Ŝŀǎǘerly quadrant (southeast -east) 7-9 months of the year. 

However, mean wind speeds are generally low (6-8 m/s); and gale force winds are infrequent, being 

mostly associated with tropical cyclone. ¢ƻƴƎŀΩǎ ƭƻŎŀǘƛƻƴ Ǉǳǘǎ ƛǘ ǿŜƭƭ ǿƛǘƘƛƴ ǘƘŜ ΨƘǳǊǊƛŎŀƴŜ ōŜƭǘΩ ƛƴ 

the Southwest Pacific; consequently it experiences severe weather systems, averaging one tropical 

cyclone per year. Cyclone activities mostly occur during November to March when the sea is 

warmest. Wind damage can also affect the foliage of root crops, which are usually inter-cropped. 

Climatic hazards mainly cyclones and droughts, are not uncommon in Tonga and pose problems for a 

country dependent on agriculture. Lǘ ƛǎ ƴƻǘ ŎƭŜŀǊ ǿƘŀǘ ƛƳǇŀŎǘ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ǿƛƭƭ ƘŀǾŜ ƻƴ Ψ9ǳŀΣ ōǳǘ 

greater variability is expected in cyclones and high rainfall. Also, there is marked increase of 0.4°C ς 

5.8°C in annual mean temperature throughout the kingdom since the 1970s. However, very little 

evidence that there is any increase in tropical cyclones in Tonga as of date. 

 

2.2 GEOLOGY, TOPOGRAPHY AND SOILS 

5ƛǎǘƛƴŎǘƛǾŜƭȅ ŀƳƻƴƎ ǘƘŜ ƪƛƴƎŘƻƳΣ Ψ9ǳŀ Ƙŀǎ ƘƛƎƘ ǊŜƭƛŜŦΣ ǊƛǎƛƴƎ ƎŜƴǘƭȅ ŦǊƻƳ ǘƘŜ ǿŜǎǘ Ŏƻŀǎǘ as a series of 

three well-defined terraces to a flat-top ridge (western ridge), which follows the curvature of the 

coast at a height of 120m. The higher ridge has a maximum height of 312m, and this extends along 

ǘƘŜ ŜƴǘƛǊŜ ŜŀǎǘŜǊƴ ǎƛŘŜ ƻŦ Ψ9ǳŀΦ CǊƻƳ ǘƘƛǎ ǊƛŘƎŜΣ ǘƘŜ ƭŀƴŘ Ŧŀƭƭǎ ƛƴ ŀ ǎŜǊƛŜǎ ƻŦ ƴŀǊǊƻǿ ōǳǘ ǎǘŜŜǇ ǘŜǊǊŀŎŜǎ 

to the eastern coast. 

Ψ9ǳŀ ƛǎ ŀ ǊŀƛǎŜŘ ŎƻǊŀƭ ƛǎƭŀƴŘ ǿƛǘƘ ǾƻƭŎŀƴƛŎ ŎƻǊŜ, the landscape has solution and collapsed sinkholes, 

one of which is well known sinkhole, ǘƘŜ aŀǘŀƭŀƴƎŀ Ψŀ aŀǳƛ5. However, there are limestone 

pinnacles and irregular drainage patterns, stream channels are deeply incised in steep-walled 

channelsΦ Lƴ ŦŀŎǘΣ Ψ9ǳŀ is the only island in Tonga with a flowing stream. 

¢ƘŜ ōŀǎŜƳŜƴǘ ƎŜƻƭƻƎȅ ƻŦ Ψ9ǳŀ ƛǎ ŘŜǎŎǊƛōŜŘ ōȅ IƻŦŦƳŜƛǎǘŜǊ όмфонύ ŀƴŘ ¢ŀǇǇƛƴ ŀƴŘ .ŀƭŀƴŎŜ όмффпύΦ 

The island has a core of Eocene-age (46-40 Ma) volcanic rocks that form exposed outcrops along the 

eastern ridge and cliffs. It is overlain by Eocene foraminiferal and algal limestones which also form 

outcrops along the eastern ridge. In turn, this is overlain by Miocene volcaniclastic rocks on the 

eastern ridge, the western slopes, and the central valley. Overlying all the older rocks is Pliocene to 

Quaternary coral reef limestone that comprises most of the western ridge and central valley, and 

some minor terraces along both eastern and western coasts. 

Most gentle sloping and flat surfaces, including the TPL site, are mantled by andesitic tephra ranging 

from 0.5m - 2m deep.  The presence and impact of andesitic tephra across the coral islands are 

ōŜƴŜŦƛŎƛŀƭΦ Ψ9ǳŀ Ƙŀǎ ǘƘǊŜŜ Ƴŀƛƴ ǎƻƛƭ ǎŜǊƛŜǎΣ ǿƛǘƘ ǎŜǾŜƴ ǳƴƛǘǎ ƪƴƻǿƴΣ Ƴƻǎǘ ƻŦ ǿƘƛŎƘ ŀǊŜ ŦƻǊƳŜŘ ƛƴ 

andesitic tephra between 0.2m-2m deep overlying coral reef limestone or basic volcanic rocks. 

                                                                 
3 Meteorology Service data 
4 Drake et al. (1996) 
5 [ŜƎŜƴŘ ǘŜƭƭǎ ǘƘŀǘ ǘƘƛǎ ƛƳǇǊŜǎǎƛǾŜ ǎƛƴƪƘƻƭŜ ǿŀǎ ŦƻǊƳŜŘ ǿƘŜƴ aŀǳƛ ǘƘǊǳǎǘ Ƙƛǎ ŘƛƎƎƛƴƎ ǎǘƛŎƪ ƛƴǘƻ Ψ9ǳŀ ŀƴŘ ǇǳƭƭŜŘ 
it back and forth in anger of his mother. 
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However, the soils on the higher terraces are more developed than those on the lower terraces. It is 

ŎƻƳƳƻƴ ƪƴƻǿƭŜŘƎŜ ƛƴ ¢ƻƴƎŀ ǘƘŀǘ Ψ9ǳŀ Ƙŀs good soils. TƘŜ ǎƻƛƭǎ ƻŦ ΨEua have high clay content, 

moderately to strongly structured, with medium to high porosity. 

¢ƘŜ ƻƴƭȅ ƛǎƭŀƴŘ ǿƛǘƘ ǇŜǊŜƴƴƛŀƭ ǎǘǊŜŀƳǎ ƛƴ ¢ƻƴƎŀ ƛǎ Ψ9ǳŀ. This originates from springs in caves on the 

eastern ridge. In fact, there are several small streams, all drain to the west namely, Hafu, Heke and 

¢ŜƭŜŀ ǎǘǊŜŀƳǎ Ƨƻƛƴ ŀƴŘ Ŧƭƻǿ ǘƻ ǘƘŜ Ŏƻŀǎǘ ŀǘ ΨhƘƻƴǳŀΦ ¢ƘŜ ǊŜǎǘ ƻŦ ǘƘŜ ǎǘǊŜŀƳǎ ŘǊŀƛƴ ǘƻ ǘƘŜ ǾŀƭƭŜȅ 

before disappearing below the surface. These streams lower reaches are deeply incised below the 

limestone ridges. The surface water drains to underground caves and stream systems that 

interconnect. These include Fern Gully, Saoa, Matavai, Ana Pekepeka which are used for public 

water supply. 

2.3 THE VEGETATION 

 

2.3.1 TONGA FORESTS 

There is very little indigenous forest left in Tonga. Nationally, the remaining indigenous forest is in 

pockets in steep and inaccessible areas, coastal zones, and swamps. The estimated remaining forest 

ŀǊŜŀ ƛǎ ƭŜǎǎ ǘƘŀƴ пΣлллƘŀΣ ŀƴŘ ƳǳŎƘ ƻŦ ǘƘƛǎ ƻƴ Ψ9ǳŀΦ ¢ƘŜ ŘƛǎǘƛƴŎǘ ƎŜƻƎǊŀǇƘȅ ƻŦ Ψ9ǳŀ ƴŀƳŜƭȅΣ ǳƴǳǎǳŀƭ 

elevation (312m a.s.l.), relatively large area (81km2), age (Eocene), sharp relief, deep andesitic soils, 

and volcanic core, combined to produce a forest that is different from neighbouring islands. 

Much of the ƪƛƴƎŘƻƳΩǎ vegetation had been modified, and endemic plants are becoming rare. 

IƻǿŜǾŜǊΣ Ψ9ǳŀ ǎǘƛƭƭ Ƙŀǎ ŀ ƎƻƻŘ ǇŜǊŎŜƴǘŀƎŜ ƻŦ ƛǘǎ ƴŀǘǳǊŀƭ ŦƻǊŜǎǘΣ ŀƭƻƴƎ ǘƘŜ ŜŀǎǘŜǊƴ ǎƛŘŜ ƻŦ ǘƘŜ Ƴŀƛƴ 

ridge. The main cause of forestry loss is the human activity, and some are due to natural causes. 

Native plants disappear due to: 

ü monetisation of certain plant value; 
ü loss of habitat; 
ü competition from invasive species; 
ü herbivory; 
ü abandonment of cultigens; and 
ü natural rarity. 

 

The introduction of commercial land use mid-1900s; and the rapid expansion of agriculture between 

1980s-1990s saw much of the western slopes cleared. Thus leaving primary and secondary forest 

confined to inaccessible pockets on the western side; and mainly on the eastern ridges and cliffs on 

the eastern side of the island. 

 

2.3.2 THE TONGA POWER LIMITED Ω9UA SITE 

¢ƘŜ ¢ƻƴƎŀ tƻǿŜǊ [ƛƳƛǘŜŘ ƎŜƴŜǊŀǘƛƻƴ Ǉƭŀƴǘ ƛǎ ƻƴ ǘƘŜ ƻǳǘǎƪƛǊǘ ƻŦ ΨhƘƻƴǳŀΣ ŦǊƻƴǘƛƴƎ the main road that 

ŎƻƴƴŜŎǘǎ ǘƘŜ Ƴŀƛƴ ǘƻǿƴǎƘƛǇ ƻŦ ΨhƘƻƴǳŀ ŀƴŘ ƳŀƧƻǊity of the settlements in the south of the island. 

The TPL subject land described as leasehold property with the following details: 
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Lease Number:  4252 

Lessee:   Tonga Electric Power Board 

Lessor:   Government  

Area:   1A 2R 00P or 6076m2     

Purpose:  Residence, office, power station  

Rental:   $540/year 

Period:   24/01/1980 ς 23/01/2030  

Location:  ΨhƘƻƴǳŀΣ Ψ9ǳŀ 
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