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Executive Summary 

The Government of Tonga sought assistance from the Pacific Region Infrastructure Facility to 

establish an institutional framework for sustainable road maintenance.  The purpose of the present 

consultancy is to assist the Government in evaluating the various options for a transparent and cost 

effective institutional framework for ownership and management of the quarry, the asphalt plants 

and road maintenance equipment and to assist in preparing an operational plan for implementation 

of the preferred model ǘƻ ǇǊƻǇŜǊƭȅ Ƴŀƛƴǘŀƛƴ ǘƘŜ ƴŀǘƛƻƴΩǎ ǊƻŀŘ ŀǎǎŜǘǎΦ 

There has been no systematic periodic maintenance of the road network for more than a decade and 

no routine maintenance has occurred for the last three years.  This is leading to significant 

degradation of ¢ƻƴƎŀΩǎ road network. 

A major objective of the current investigations was to establish how much good quality surfacing 

aggregate would be needed over the next five to ten years to satisfy the demand from various road 

improvement programs on Tongatapu.  There are at least four major road rehabilitation projects 

currently being undertaken on the main island with the assistance of Development Partners via 

ƎǊŀƴǘǎ ƻǊ ŀǎǎƛǎǘŀƴŎŜ ƭƻŀƴǎΦ  Lƴ ŀŘŘƛǘƛƻƴΣ ǘƘŜ CǳŀΩŀƳƻǘǳ !ƛǊǇƻǊǘ ǊǳƴǿŀȅΣ ŀǇǊƻƴ ŀƴŘ ǘŀȄƛǿŀȅ ŀǊŜ ǘƻ ōŜ 

re-surfaced, generating a significant short term demand for surfacing aggregate.  Total sealing 

aggregate demand will average just over 20,000 tonnes per year until 2014, but will then drop to 

about 400 tonnes per month at the end of the current programs. 

There are no local deposits of sound volcanic rock that can be used for sealing aggregate.  The best 

quality, most dense and hardest limestone tends to be found in elevated areas to the south of the 

ƛǎƭŀƴŘ ŀƴŘ ǘƘŜ ǉǳŀƭƛǘȅ ŘŜǘŜǊƛƻǊŀǘŜǎ ŦǳǊǘƘŜǊ ƴƻǊǘƘΦ  Ψ!Ƙƻƴƻƴƻǳ vǳŀǊǊȅ ƻǇŜǊŀǘŜŘ ōȅ ǘƘŜ aƛƴƛǎǘǊȅ ƻŦ 

Works provided the best quality materials, though a further six private sector quarries produce 

aggrŜƎŀǘŜǎ ƻŦ ǾŀǊƛŀōƭŜ ǉǳŀƭƛǘȅΦ  hƴ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ŎǳǊǊŜƴǘƭȅ ŀǾŀƛƭŀōƭŜΣ Ψ!Ƙƻƴƻƴƻǳ vǳŀǊǊȅ Ƙŀǎ 

considerable strategic importance to the Kingdom as the primary source of good quality aggregate.  

¢Ƙƛǎ ŀǎǎŜǎǎƳŜƴǘ ƛǎ ōŀǎŜŘ ƻƴ ƭƛƳƛǘŜŘ Řŀǘŀ ŦǊƻƳ ǘƘŜ ŜŀǊƭȅ мффлΩǎΣ ǎƻ samples from seven quarries on 

Tongatapu are being independently tested and the results will inform the business model developed 

during Stage 2 of the current assignment. 

The Ministry of Works traditionally operated a fleet of heavy earthmoving equipment.  Of the 59 

ƛǘŜƳǎ ǎŎƘŜŘǳƭŜŘ ƛƴ ǘƘŜ aƛƴƛǎǘǊȅΩǎ ŦƭŜŜǘΣ ƻƴƭȅ мм ǎǘƛƭƭ ƻƴ ¢ƻƴƎŀǘŀǇǳ LǎƭŀƴŘ ŀǇǇŜŀǊŜŘ ǘƻ ōŜ ŎŀǇŀōƭŜ ƻŦ 

being operated.  Most of the remainder were so dilapidated that they could only be relegated to 

scrap. 

The private sector has assembled a reasonable collection of plant suitable for general road 

maintenance contracting.  These include quarry operators, builders and contractors attracted by the 

present round of road reconstruction contracts.  Whilst not every owner has an optimal fleet, there 

appears to be sufficient equipment available to avoid monopolies and allow normal competitive 

conditions to prevail.  Likewise, there is a spread of qualified and experienced engineers working with 

contractors, consultants and various government ministries that would be capable of managing road 

maintenance into the future. 

A review of other Pacific Island nations indicated that most face similar challenges of remoteness, 

multiple islands, distributed population centres that must be served equitably and limited budgets to 

spend on maintaining existing road assets.  Like Tonga, most are seeking to stimulate the private 
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sector while being concerned to avoid creating monopolies and to harness the skills of experienced 

professional and technical people to provide domestic opportunities for their citizens. 

A number of different institutional models were developed and then workshopped with key 

stakeholders.  These included: i) retaining a government monopoly on road works via an 

implementing Ministry, ii) establishing a State Owned Enterprise to operate the quarry and maintain 

the equipment pool, iii) various forms of operating contracts and iv) establishing a public private 

partnership between the Government and the private sector. 

The consensus favoured an operations contract for the quarry and either a maintenance contract or 

sale of the Ministry of WorksΩ equipment fleet.  This was refined as the implications of each option 

became clearer.  It emerged that retaining all of the equipment fleet and hiring it on the open market 

was unlikely to be successful.  The recommended option is therefore to contract out the operation of 

Ψ!Ƙƻƴƻƴƻǳ vǳŀǊǊȅ ŀƴŘ ŀ ǎƳŀƭƭ ƴǳƳōŜǊ ƻŦ ƳƻŘŜǊƴ Ǉƭŀƴǘ ƛǘŜƳǎΣ ŀƴŘ ǘƻ ǎŜƭƭ ōȅ ǘŜƴŘŜǊ ŀƭƭ ƻǘƘŜǊ 

earthmoving equipment. 

The implications of this recommendation are that there may be a need to strengthen contract 

management capabilities within the Ministry of Transport, that the current Ministry of Works 

materials testing laboratory needs upgrading and possibly outsourcing, and that the Ministry of 

²ƻǊƪǎΩ Ŝǉuipment workshop should be either closed or transitioned to the private sector. 

This Stage 1 Report seeks the guidance of the Government of Tonga and key stakeholders on the 

recommended course of action as outlined above.  Based on guidance received by the Government, 

Phase 2 of this TA will focus on working out a more detailed plan and approaches for implementation 

of the preferred model. 
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1.0 The Project 
 

1.1 Background 

The Government of Tonga sought assistance from the Pacific Region Infrastructure Facility to 

establish an institutional framework for a sustainable road maintenance structure for the Kingdom.  

Traditionally, the Ministry of Works built and maintained all significant roads in the nation.  It is now 

realised that this is no longer economically optimal and that the private sector is better placed to 

carry out this task.  However, the local market for road works is limited and the road network is 

spread over a number of islands, making maintenance logistics challenging. 

The situation in Tongatapu is particularly difficult.  The island has the majority of sealed roads in the 

nation and the heaviest traffic usage.  The only locally available road construction materials are all 

derived from relatively soft coral based limestones.  These vary widely in their physical properties 

and while quite suitable for road bases, they are only marginally acceptable for sealing aggregates.  

The best aggregates are sourced from a government operated quarry in the south of Tongatapu.  

That quarry has not been used for some time and there are a number of issues to be resolved before 

it can be reopened.  However, if it is the only acceptable source, any private sector operator of the 

quarry would be a monopoly supplier. 

A similar dilemma could occur for larger road making equipment.  The Ministry of Works has a fleet 

of plant, but inadequate maintenance has made most of it unusable.  If it were to be replaced, 

should this be a common pool available to all local contractors or would it be economically justified 

to have redundant fleets of machinery to ensure competitive tension in the market place? 

The purpose of this consultancy was therefore to suggest how a transparent and cost effective 

model could be developed to provide the materials and equipment needed by the private sector to 

ǇǊƻǇŜǊƭȅ Ƴŀƛƴǘŀƛƴ ǘƘŜ ƴŀǘƛƻƴΩǎ ǊƻŀŘ ŀǎǎŜǘǎΦ 

1.2 Consultancy Objectives 

¢ƘŜ /ƻƴǎǳƭǘŀƴǘǎΩ ¢ŜǊƳǎ ƻŦ wŜŦŜǊŜƴŎŜ is presented in Appendix A.  It is envisaged as a two stage 

study.  The first stage would evaluate different ownership structures for the quarry and equipment 

pool, with the twin objectives of avoiding monopolistic distortions of the market and stimulating 

private sector capabilities amongst local civil engineering contractors. 

Once the Government reached a consensus on which model would best satisfy the needs of Tonga, a 

second stage of the consultancy would be to conduct a pre-feasibility analysis and prepare an 

outline business plan for the proposed entity. 

1.3 Methodology 

The present report documents the findings of the first stage of the investigations.  The consulting 

team collected and reviewed all referenced reports prepared in recent times by Government 

agencies or representatives of Development Partners.  Face to face meetings were held with senior 

personnel of key Ministries to understand their perspectives and to brief them on the aims of the 

ŎƻƴǎǳƭǘŀƴŎȅΦ  ¢ƘŜ aƛƴƛǎǘǊȅ ƻŦ ²ƻǊƪǎΩ ǉǳŀǊǊȅ ŀǘ Ψ!Ƙƻƴƻƴƻǳ ǿŀǎ ƛƴǎǇŜŎǘŜŘΣ ǘƻƎŜǘƘŜǊ ǿƛǘƘ ƛǘǎ 

associated aggregate processing area.  The opportunity was also taken to inspect a number of 

private sector quarries on Tongatapu to better understand their products, scale of operations and 

available equipment.  Rock aggregate samples were obtained from seven different quarries; six 
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ǇǊƛǾŀǘŜ ǎŜŎǘƻǊ ǉǳŀǊǊƛŜǎ ŀƴŘ ǘƘŜ ŦƻǊƳŜǊ aƛƴƛǎǘǊȅ ƻŦ ²ƻǊƪǎΩ ǉǳŀǊǊȅ ŀǘ Ψ!Ƙƻƴƻƴƻǳ ǎƻ ǘƘŜȅ ŎƻǳƭŘ ōŜ 

independently tested. 

¢ƘŜ aƛƴƛǎǘǊȅ ƻŦ ²ƻǊƪǎΩ ŜǉǳƛǇƳŜƴǘ ŦƭŜŜǘ ǿŀǎ ƛƴǎǇŜŎǘŜŘ ǘƻ ƎƛǾŜ ŀ ŎƻƴǘŜƳǇƻǊŀǊȅ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ƛǘǎ 

state of repair.  Wide ranging enquiries were made to determine what machinery is currently held by 

private companies that would be suitable for road maintenance.  In addition, meetings were held 

with domestic contractors undertaking civil and building works on Tongatapu to learn about their 

experiences using local aggregates.  Finally, a stakeholder workshop was held to draw together 

options and to explore their feasibility in current economic and political environments. 

1.4 Project Team 

The Pacific Region Infrastructure Facility is a partnership between the Asian Development Bank, 

AusAID, NZAID, the European Union and the World Bank Group.  It has an office in Sydney called the 

Pacific Infrastructure Advisory Center (PIAC).  The Center has significant experience in Tonga and its 

nearby neighbours, making it a logical agency to oversee the assignment. 

Tenders were sought from suitably experienced consultants and the successful team consisted of an 

ƛƴǘŜǊƴŀǘƛƻƴŀƭ ǘŜŀƳ ƭŜŀŘŜǊ ŀƴŘ ŀ ƭƻŎŀƭ ŎƻǳƴǘŜǊǇŀǊǘ ōŀǎŜŘ ƛƴ bǳƪǳΩŀƭƻŦŀΦ  ¢ƘŜ ¢ŜŀƳ [ŜŀŘŜǊ ǿŀs Mr 

Robert McCotter, the Chairman of environmental consultants EMGA Mitchell McLennan Pty Limited.  

He is a civil engineer with more than 40 years professional experience in international infrastructure 

projects.  He was joined by Mr Kisione Tupou, a director of JK Chartered Accountants.  Mr Tupou is a 

chartered accountant with auditing and business experience in New Zealand and Tonga in both the 

private and public sectors. 

1.5 Acknowledgements 

The project team would like to acknowledge at the outset the generous assistance given to the 

consultants by the client and the staff of government ministries and private companies in Tonga.  In 

particular, we would like to formally thank the following: 

 Mr John Austin, Mr Jan Willem Overbeck and Ms Nina Mines, PRIF; 

 Mr LŜǾŜƴƛ Ψ!ƘƻΣ ŀƴŘ aǊ CƻǘǳŀƛƪŀǘŀŀƴŜ tŜǎŀƭƛƭƛ ¢ǳƛŀƴƻΣ aƛƴƛǎǘǊȅ ƻŦ ²ƻǊƪǎΤ 

 aǊ ¢ŜǾƛǘŀ ¢ƻƘƛΣ aǎ [ŀǎŀƭŜ /ƻŎƪŜǊ ŀƴŘ aǊ wƛƴƎƻ Y CŀΩƻƭƛǳΣ aƛƴƛǎǘǊȅ ƻŦ ¢ǊŀƴǎǇƻǊǘ; 

 Ms Natalia Latu ŀƴŘ aǎ ¢ǳΩƛǘŀƳŀƭŀ ±ŀƪŀ, Ministry of Finance and National Planning; 

 Mr Inoke Vala and Ms Lorraine Paasi, Ministry of Public Enterprises; 

 Mr Siosaia Tupou Faletau, ADB/World Bank; 

 Dr Nailasikau Halatuituia, Ministry of Lands, Natural Resources and Survey; 

 Ms Lupe Matoto and Mr Tom Carr, Ministry of Environment and Climate Change; 

 Mr Paul Karalus aƴŘ aǊ /ƘŀǊƭŜǎ bŜǇƛŀΣ bǳƪǳΩŀƭƻŦŀ 5ŜǾŜƭƻǇƳŜƴǘ /ƻǊǇƻǊŀǘƛƻƴΤ 

 Mr Darin Cusack and Mr ±ƛƭƛŀƳƛ aŀΩŀƪŜ, Tonga Airports Limited; 

 Ms Greta Cranston and Ms `Ofa Mafi, AusAID; 

 aǊ ¢ƻƳƛŦŀ tŀŜŀ ŀƴŘ aǊ DǊŀƴǘ /ƭƻǘƘƛŜǊΣ ±ŀǾŀΩǳ /ƻƴǎǘǊǳŎǘƛƻƴ [ƛƳƛǘŜŘκ/ƭƻǘƘƛŜǊ DǊƻǳǇ W±Τ 

 Mr Richard Dixon and Mr Malakai Vakasiuola, SMEC/ITS; 

 Mr Gary Low, Fletcher Constructions; 

 Directors of the private quarries identified in the report; 

 Mr Isikuki Punivalu, IPA Ltd Samoa; and 

 Mr Robert Smith, SOPAC. 



 
 

3 
 

Without their cooperation and interest in the assignment, it would not have been possible to draw 

together the information required in a short time and to suggest options that draw on the collective 

wisdom of relevant stakeholders.  However, any interpretation of their data, including errors and 

omissions must rest with the consulting team. 
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2.0 The Current Situation 
 

2.1 Government Objectives 

¢ƘŜ DƻǾŜǊƴƳŜƴǘ ƻŦ ¢ƻƴƎŀΩǎ Ǿƛǎƛƻƴ ŀǎ ƎƛǾŜƴ ƛƴ ǘƘŜ bŀǘƛƻƴŀƭ {ǘǊŀǘŜƎic Planning Framework 2010 is: 

ά¢ƻ ŎǊŜŀǘŜ ŀ ǎƻŎƛŜǘȅ ƛƴ ǿƘƛŎƘ ŀƭƭ ¢ƻƴƎŀƴǎ ŜƴƧƻȅ ƘƛƎƘŜǊ ƭƛǾƛƴƎ ǎǘŀƴŘŀǊŘǎ ŀƴd a better quality 
of life through good governance, equitable and environmentally sustainable private 
sector-led economic growth, improved education and health standards, and cultural 
ŘŜǾŜƭƻǇƳŜƴǘΦέ 

 
There are six program objectives and four enabling themes.  The first three objectives are relevant to 
sustainable road maintenance.  They are: 
 

Objective 1:  Facilitate Community Development by involving district/village communities 
in meeting their service needs; 
 
Objective 2: Support the private sector through better engagement with government, 
appropriate incentives, and streamlining of rules and regulations; and 
 
Objective 3: Maintain and develop infrastructure to improve the everyday lives of the 
people. 

 
Two of the four enabling themes are also applicable, namely: 
 

Theme 1 - Continue progress towards smaller and more efficient government and to 
reallocate resources to achieve improved services and maintenance of assets and 
infrastructure. 
 
Theme 2 - Ensure State Owned Enterprises are accountable to government as owner and 
that they provide dividends for the benefit of the people in proportion to capital invested. 

 
These set the framework for considering policies that are compatible with the needs of the Kingdom. 
 
2.2 Road Maintenance Activities 

The current situation with road maintenance is summarised in the Transport Sector Consolidation 

Project A.5.A Draft Final Report (Roughton International, 2010e).  It noted that there had been no 

systematic periodic maintenance of the road network for more than a decade and that no routine 

maintenance had occurred for the last three years.  This is leading to significant degradation of the 

ƴŀǘƛƻƴΩǎ ǊƻŀŘ ƴŜǘǿƻǊƪΦ 

Under the Roads Act 2007, road construction is the responsibility of the Ministry of Lands, Survey 

and Natural Resources.  However, this function in practice has traditionally been undertaken by the 

Ministry of Works.  Budget allocations to that agency were heavily cut in 2009/2010, especially in the 

roads program, which was reduced by 88%.  This apparently stemmed from public dissatisfaction 

with the state of roads, concern that traditional arrangements were not delivering value for money 

and contributions by various development partners towards road improvement programs, especially 

on Tongatapu.  It was also consistent with government policies to reduce government involvement 

in infrastructure delivery and to enhance the role of the private sector. 
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2.3 Equipment Availability 

As almost all road construction and maintenance were carried out by the Ministry of Works, it is not 

surprising that most of the necessary machinery and plant for this type of work were held in the 

aƛƴƛǎǘǊȅΩǎ ŜǉǳƛǇƳŜƴǘ ǇƻƻƭΦ  !ǎ ŘŜǘŀƛƭŜŘ ƭŀǘŜǊ ƛƴ ǘƘƛǎ ǊŜǇƻǊǘΣ ǿƘƛƭǎǘ ǘƘŜ aƛƴƛǎǘǊȅ ŎƻǳƭŘ ƘƛǊŜ ǘƘŀǘ 

equipment out to private sector contractors, income from hiring activities was not directed back to 

the Ministry for maintenance.  Most of its fleet is therefore either non-functional or in such a poor 

state of repair that it will be of little assistance in future road maintenance programs. 

The private sector has been building equipment fleets in anticipation of road maintenance contracts 

or to service contracts that they have successfully obtained.  Further details of existing equipment 

pools are given in Chapter 6. 

2.4 Policy Framework 
 

2.4.1 Policies 

A consistent element ƛƴ ǘƘŜ DƻǾŜǊƴƳŜƴǘΩǎ ǇƻƭƛŎȅ ƳƛȄ ƛǎ ŀ ŎƻƳƳƛǘƳŜƴǘ ǘƻ ǎƳŀƭƭŜǊΣ ƳƻǊŜ ŜŦŦƛŎƛŜƴǘ 

government and promotion of the private sector to undertake operational activities traditionally 

provided by the public sector.  Most physical infrastructure items, except roads, are provided by 

State Owned Enterprises (SOEs).  According to the 2009 Annual Report of the Minister for Public 

Enterprises, thirteen of the sixteen State Owned Enterprises are undergoing rationalisation.  This 

means άΦΦΦǊŜŘǳŎƛƴƎ ǘƘŜ ŦƛǎŎŀƭ ōǳǊŘŜƴǎ ŀǎǎƻŎƛŀǘŜd with public enterprises, establishing a foundation for 

the private sector to assume provision of the relevant products and services and improving the 

ƛƴǾŜǎǘƳŜƴǘ ŜƴǾƛǊƻƴƳŜƴǘ ŦƻǊ ǘƘŜ ǇǊƛǾŀǘŜ ǎŜŎǘƻǊΦέ (Op cit, Page 25). 

In 2005 the Tonga Transport Sector Review recommended the establishment of a Ministry of 

Transport to assume responsibility for all transport modes.  The Ministry was established in 2006 

with the objective of separating regulatory and operational functions.  In 2010 the Public Service 

Commission recommended that the Ministry of Works and Ministry of Transport be merged into a 

single entity, following reviews of both Ministries (Public Service Reform Project, Organisational 

Structure Review, Ministry of Transport, PSC 2010; Public Service Reform Project, Organisational 

Structure Review, Ministry of Works, PSC 2010).  Both Ministries report to the same Minister and 

there would be synergies in bringing together personnel from the two agencies.  This would affect 

the regulatory role of future road maintenance programs. 

2.4.2 Legislation 

Several pieces of legislation are relevant to the extraction of quarry materials and the provision of 

road maintenance services in Tonga.  Some of the key legislative instruments are discussed below. 

 The Roads Act 2007 

This Act empowers the Minister of Lands to build new roads.  The original legislation was passed in 

1909.  Being very old legislation, it is silent on many of the topics normally covered by such an 

instrument.  It requires permits to be obtained to carry goods in a vehicle with a gross mass of more 

than three tonnes and it requires property owners bordering a public road to keep the road and 

verges clear of vegetation.  No mention is made of road maintenance. 
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 Public Finance Management Act No 27 of 2002 

Section 16 of the Act requires that all receipts of public money must be paid into a bank account 

designated by the Minister and that no Ministry can operate accounts independently.  The Minister 

must submit annual Estimates to the Privy Council and have the Budget approved by the Legislative 

Assembly for the coming year (Section 7).  This confines road maintenance budgets to a single year, 

making it difficult to plan for multiple year asset management programs. 

 Public Enterprises Act 2007 and Public Enterprises (Amendment) Act No 40 of 2010 

The Act, as amended, specifies that ά¢ƘŜ ǇǊƛƴŎƛǇŀƭ ƻōƧŜŎǘƛǾŜ ƻŦ ŜǾŜǊȅ ǇǳōƭƛŎ ŜƴǘŜǊǇǊƛǎŜ ŀƴŘ ǎǳōǎƛŘƛŀǊȅ 

shall be to operate as a successful business and, to this end, to be as profitable and efficient as 

comparable businesses ǘƘŀǘ ŀǊŜ ƴƻǘ ǎǘŀǘŜ ƻǿƴŜŘέ (Amended Section 4). 

It also requires directors of State Owned Enterprises to not allow them to carry out business in a way 

likely to create a substantial risk of serious loss to creditors (Replaced Section 13).  This means that it 

would not be appropriate to establish a new SOE unless it is likely to be profitable. 

 Environmental Management Act No 27 of 2010 and Environmental Impact Assessment Act 

2007 

The former established the Ministry of Environment and Climate Change to protect and manage the 

environment and to promote sustainable development.  The latter prescribes processes to assess 

the environmental impacts of developments.  Major developments as described in the Schedule to 

the Act require the most formal process of assessment, including preparation of an Environmental 

Impact Assessment.  Extractive industries are not separately defined, but would be covered by Item 

(k) ς Mining where they disturb more than one hectare of land. 

It was claimed that no quarries have applied for assessment since the Act was proclaimed in 2003.  

No case law has therefore been developed testing whether re-opening a quarry or expanding an 

existing quarry would require assessment under the legislation. 

A series of other Acts are relevant, including enabling legislation for the Ministry of Works and the 

Ministry of Transport. 

2.4.3 Regulations 
 

 Land (Quarry) Regulations 2007 

Clauses 2 and 3 of these Regulations are as follows: 

άнΦ  No person shall allow his tax allotment to be used for a quarry. 

3.  The quarrying on and removal from a tax allotment of stone of any description is 

ƘŜǊŜōȅ ǇǊƻƘƛōƛǘŜŘΦέ 

The original version of this Regulation goes back to 1985, suggesting at first examination that 

quarries established over the last 26 years have not been legal.  However, if a tax allotment is leased 

to another party, it reportedly ceases to be a tax allotment, thereby avoiding conflict with Clauses 2 

and 3 above.  Thus, provided the original owner does not himself or herself operate a quarry on the 

land, the Regulation does not apply. 
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 Environmental Impact Assessment Regulations 2010 

This Regulation prescribes how major projects, defined under Part III of the Act, will be submitted 

and assessed.  It would be relevant if a new quarry were to be established. 

 Royal Toǿƴ ƻŦ bǳƪǳΩŀƭƻŦŀ hǊŘƛƴŀƴŎŜ нлмл 

¢Ƙƛǎ hǊŘƛƴŀƴŎŜ ŎƻƴǎǘƛǘǳǘŜŘ ŀ wƻȅŀƭ ¢ƻǿƴ ƻŦ bǳƪǳΩŀƭƻŦŀ ŎƻǾŜǊƛƴƎ ǘƘŜ Ƴŀƛƴ ǘƻǿƴǎƘƛǇΦ  Lǘ ŜǎǘŀōƭƛǎƘŜŘ 

the equivalent of local government in the town, with a governing body known as a Court of 

Aldermen.  Part of the responsibilities of that body is to act as a land transport authority with the 

powers to regulate buses, taxis, passenger vehicles and heavy vehicles.  Clause 5(m) includes the 

power to maintain all roads and pavements in the town. 
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3.0 Demand for Quarry Products 
 

3.1 Outline of Quarry Products 

Road construction and maintenance requires a variety of quarry products including drainage and 

filter media, sub-base, base course and surfacing aggregate.  The quality of material needed 

increases as one moves from the underlying sub-grade or road foundation through to the road 

surface.  Sealing or surfacing aggregate must be the most carefully specified and highest quality 

product. 

Base courses derived from natural rock formed from coral are relatively well drained and they 

compact well.  This is the reason many of the roads in Tongatapu have remained serviceable, despite 

having little maintenance over recent years.  However, coral based limestones are relatively soft and 

are not ideal for surfacing aggregate.  A major objective of the current investigations was to 

establish how much good quality surfacing aggregate would be needed over the next five to ten 

years to satisfy the demand from various road improvement programs on Tongatapu.  In addition, 

ǘƘŜ CǳŀΩŀƳƻǘǳ !ƛǊǇƻǊǘ ǊǳƴǿŀȅΣ ŀǇǊƻƴ ŀnd taxiway are to be re-surfaced, generating a significant 

short term demand for surfacing aggregate. 

3.2 Road Repair Programs 

There are at least four major road rehabilitation projects currently being undertaken on Tongatapu 

with the assistance of Development Partners via grants or assistance loans. 

3.2.1 bǳƪǳΩŀƭƻŦŀ wŜŎƻƴǎǘǊǳŎǘƛƻƴ tǊƻƧŜŎǘ 

¢ƘŜ bǳƪǳΩŀƭƻŦŀ 5ŜǾŜƭƻǇƳŜƴǘ /ƻǊǇƻǊŀǘƛƻƴ ƛǎ ŀ ǎǳōŎƻƳƳƛǘǘŜŜ ƻŦ ǘƘŜ DƻǾŜǊƴƳŜƴǘ ƻŦ ¢ƻƴƎŀ ŎƘŀƛǊŜŘ ōȅ 

ǘƘŜ tǊƛƳŜ aƛƴƛǎǘŜǊΦ  Lǘ ŀǇǇƻƛƴǘŜŘ /ŀΩ.Ŝƭƭŀ tŀŎƛŦƛŎ /ƻƴǎǘǊǳŎǘƛƻƴ [ǘŘ ŀǎ ǘƘŜ ǇǊƻƧŜŎǘ Ƴŀnager to oversee 

a reconstruction program of buildings in the central township damaged by civil unrest in 2006.  Some 

of those funds are being directed to road and drainage improvements.  About 3.3 kilometres (km) 

will be resurfaced with asphaltic concrete, requiring some 2,310 tonnes of sealing aggregate. 

3.2.2 Integrated Urban Development Sector Project 

AusAID through the Asian Development Bank provided about US $11.3 million to rehabilitate 14.8km 

ƻŦ ǊƻŀŘǎ ƭŜŀŘƛƴƎ ǎƻǳǘƘ ŦǊƻƳ bǳƪǳΩŀƭƻŦŀΦ  ! ŎƻƴǎƻǊǘƛǳƳ ƻŦ {a9/ ŀnd ITS Ltd is designing and 

supervising the work, while a joint venture of ±ŀǾŀΩǳ /ƻƴǎǘǊǳŎǘƛƻƴ Limited and the Clothier Group 

from New Zealand has been awarded the construction contract.  Approximately 5,920 tonnes of 

sealing aggregate will be required. 

3.2.3 Tonga National Road Improvement Project 

!ƴ ŀǎǎƛǎǘŀƴŎŜ ƭƻŀƴ ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ tŜƻǇƭŜΩǎ wŜǇǳōƭƛŎ ƻŦ /Ƙƛƴŀ ƛǎ ōŜƛƴƎ ǳǎŜŘ ǘƻ ǊŜƘŀōƛƭƛǘŀǘŜ ммфƪƳ ƻŦ 

ǊƻŀŘǎ ƻƴ ¢ƻƴƎŀǘŀǇǳ ŀƴŘ ƻǘƘŜǊ ǊƻŀŘǎ ƻƴ ±ŀǾŀΩǳ ŀƴŘ IŀΩŀǇŀƛΦ  ¢ƘŜ ǇǊƻƧŜŎǘ ǿƛƭƭ ǊŜǉǳƛǊŜ ŀōƻǳǘ нуΣотл 

tonnes of sealing aggregate. 

3.2.4 AusAID/ World Bank Transport Sector Consolidation Project 

About 45km of selected community roads are to be rehabilitated in a staged program aimed at 

building capacity within the domestic construction sector and local consulting industry.  This will 

require about 5,400 tonnes of sealing aggregate. 
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3.2.5 Ongoing Road Maintenance 

There are about 400km of sealed road on Tongatapu, according to the 2008 ADB TA-6353 

Sustainable Road Maintenance Program report.  Once the rehabilitation projects listed above are 

completed, there will be a further approximately 218km of roads that will need maintenance.  It has 

been assumed that in the absence of further large scale funding by development partners, 

maintenance spending will have to compete with demands from other parts of the national 

economy and the rate of road maintenance will inevitably reduce.  For purposes of the present 

projections, it has been estimated that about 20km of roads would be rehabilitated each year from 

the latter part of 2013.  This would consume about 4,800 tonnes of sealing aggregate per annum. 

3.3 CǳŀΩŀƳƻǘǳ !ƛǊǇƻǊǘ Resurfacing Project 

CǳƴŘƛƴƎ Ƙŀǎ ǊŜŎŜƴǘƭȅ ōŜŜƴ ǎŜŎǳǊŜŘ ǘƻ ǊŜǎǳǊŦŀŎŜ ǘƘŜ ƛƴǘŜǊƴŀǘƛƻƴŀƭ Ǌǳƴǿŀȅ ŀǘ CǳŀΩŀƳƻǘǳ !ƛǊǇƻǊǘ 

together with aprons and taxiway.  The runway will be re-sheeted with a 60 millimetre (mm) layer of 

asphaltic concrete.  Approximately 17,420 tonnes of sealing aggregate will be needed. 

3.4 Aggregate Demand Schedule 

On current indications, between now and the end of 2013 aggregate demand from the various 

projects will overlap, peaking in the middle of 2012 when the airport resealing program will coincide 

with the end of the NDC project, the AusAID/World Bank initiative and the Chinese non-urban 

rehabilitation works.  The overall demand program is shown in Table 1. 

From Table 1, total sealing aggregate demand will average just over 20,000 tonnes per year until 

2014, but will then drop to about 400 tonnes per month at the end of the current programs. 
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Table 1.   Sealing Aggregate Demand Timetable 

        

                        Project Quarters Tonnage 2010 2011 2012 2013 2014 
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4.0 Aggregate Supply 
 

4.1 Regional Geology 

¢ƘŜ Ƴƻǎǘ ǇƻǇǳƭŀǘŜŘ ƛǎƭŀƴŘǎ ƻŦ ¢ƻƴƎŀǘŀǇǳΣ ǘƘŜ ±ŀǾŀΩǳ DǊƻǳǇ ŀƴŘ ǘƘŜ IŀΩŀǇŀƛ DǊƻǳǇ Ŏƻƴǎƛǎǘ ƻŦ 

Quaternary age limestones up to 250m thick.  These overlie Tertiary volcaniclastic rocks (Roy, 1990).  

¢ƘŜǊŜ ŀǊŜ ƴƻ ƛƎƴŜƻǳǎ ŜȄǘǊǳǎƛƻƴǎ ƴŜŀǊ ǎǳǊŦŀŎŜ ŜȄŎŜǇǘ ŦƻǊ ƳƛƴƻǊ ŜȄǇƻǎǳǊŜǎ ƻƴ Ψ9ǳŀΦ  ¢ƘŜ ƭƛƳŜǎǘƻƴŜ ƛǎ 

thickly covered by soils derived from weathered volcanic ash that average three metres thick. 

On Tongatapu, these limestones rise to about 70 metres(m) above sea level in the south of the 

island, with the topography grading down towards the north.  The more elevated limestones derived 

from palaeoreef corals are relatively massive, cream coloured biomicrites and biosparites.  There are 

numerous cavities, but they are often well cemented.  Patches of less dense friable material occur, 

but they are not widespread.  In some deposits there is much secondary growth of calcite cement 

(Harrison, 2003).  As one moves further north, the limestones tend to become softer, more porous 

and of lower density. 

The general implication of this for Tongatapu is that there are no local deposits of sound volcanic 

rock that can be used for sealing aggregate.  The best quality, most dense and hardest limestone 

tends to be found in elevated areas to the south of the island and the quality deteriorates as one 

moves further north. 

4.2 Ψ!Ƙƻƴƻƴƻǳ vǳŀǊǊȅ 

Ψ!Ƙƻƴƻƴƻǳ vǳŀǊǊȅ ƛǎ ƭƻŎŀǘŜŘ ƴŜŀǊ ǘƘŜ Ŏƻŀǎǘ ƻƴ ǘƘŜ ǎƻǳǘƘŜǊƴ ǎƛŘŜ of Tongatapu.  It was reportedly 

worked for forty years and has been the traditional source of harder limestone for sealing aggregate 

and better quality concrete aggregate.  However, a site inspection showed that it had not been used 

for some years.  The access road is steep, narrow and in poor condition, so it would have to be 

reconstructed if it were to be used for heavy trucks. 

The main entry ramp into the quarry has been washed away and there is a large sink hole severing 

the top of the ramp.  Further into the pit, the access ramp is overgrown with vegetation and the 

base of the pit had several ponds of water.  These appeared to be fresh water and while the ocean is 

near the workings, the excavation seems to be above sea level. 

Crushing, screening and product stockpile areas were moved from the quarry floor to a two acre 

leased area about 300m to the north in the mid 1990s.  An aerial photograph of the crusher site is 

given in Plate A. 
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Plate A Quarry Processing Site 

4.3 Private Quarries 

A 1:50,000 map of Tongatapu was made available by the Ministry of Lands, Survey and Natural 

Resources.  This was based on information ŎǳǊǊŜƴǘ ƛƴ CŜōǊǳŀǊȅ нллу ŎƻƴǘŀƛƴŜŘ ƛƴ ǘƘŜ aƛƴƛǎǘǊȅΩǎ DL{ 

system.  It allowed the identification of twelve current and former quarries, excluding the one now 

used as a regional solid waste depot.  These are shown in Table 2. 

Table 2.  Current and Former Quarries 

Quarry 
Number 

Name Nearest 
Village 

Northing Easting Owner/ 
Operator 

1 
 

Royco 
Quarry 

Kahoua 2659000 1680000 Royco Amalgamated 
Company Ltd 

2 Hauloto 
Quarry 

_ 2659000 168750 Vete Holdings 
Corporation Ltd 

3 
 

Tafolo 
Quarry 

Lomaiviti 2658800 1681500 Tafolo Group of 
Companies 

4 
 

Farm 
Quarry 

Makeke 2653500 1687100 Not operational 

5 
 

Pili 
Quarry 

aŀΩǳŦŀƴƎŀ 2660600 1687900 Nishi Trading Company 
Ltd 

6 
 

M of W 
Quarry 

Ahononou 
Beach 

2648400 1689750 Ministry of Works 

7 
 

Nishi 
Quarry 

Longoteme 2657250 1690750 Nishi Trading Company 
Ltd 

8 
 

Malapo 
Quarry 

Malapo 2653800 1691750 [ǳƴŀΩEva 
Enterprises 

9 
 

_ Pekehake 2652900 1692250 Not operational 

10 
 

_ 3km east of 
Nukuleka 

2660100 1697400 Not operational 

11 
 

Navutoka 
Quarry 

Manuka 2662750 1697300 Not operational 

12 
 

_ Kolonga 2661500 1698950 Lord Nuku 
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The main operating quarries were inspected or contacted by telephone to determine their 

equipment and production capacity, as detailed below. 

4.3.1 Malapo Quarry 

This consists of an active pit and abandoned workings adjoining to the south.  Material is won by 

ripping with a tracked dozer and loaded by front end loader into haulage trucks.  It is transported to 

a remote crushing and screening plant where ½ inch (έ)Σ ѻέ ŀƴŘ ŎǊǳǎƘŜǊ Řǳǎǘ ƛǎ ǇǊƻŘǳŎŜŘΦ  Pre-

coated aggregate is available for sealing aggregate.  Their estimated production capacity is currently 

about 275 tonnes of product per day from their existing plant and there is a smaller secondary plant 

still to be commissioned. 

The crushing plant is a two stage process with a primary jaw crusher and a secondary impact crusher 

with internal recirculation of oversize material. 

4.3.2 Nishi Quarry 

Material is won by dozer ripping at the Longoteme Quarry and it is loaded onto trucks with a small 

excavator.  It is then carried to the former Pili Quarry where it is processed by a single stage crusher 

and series of screens.  ¢ƘŜȅ ǇǊƻŘǳŎŜ ŀƴ ƻǾŜǊǎƛȊŜ ŀƎƎǊŜƎŀǘŜ ǎƻƭŘ ŀǎ ҁέ ƳŀǘŜǊƛŀƭΣ ǘƻƎŜǘƘŜǊ ǿƛǘƘ ѹέ ŀƴŘ 

ѻέ ŀƎƎǊŜƎŀǘŜ ŀƴŘ ŎǊǳǎƘŜǊ ŘǳǎǘΦ  ¢ƘŜ ŎƻƳǇŀƴȅ ŎƭŀƛƳǎ ǘƻ ƘŀǾŜ ŀ ǘƘŜƻǊŜǘƛŎŀƭ ǇǊƻŘǳŎǘƛƻƴ ŎŀǇŀŎƛǘȅ ƻŦ 

360 tonnes per day, but that is only possible if the feedstock is dry because otherwise, excessive 

fines contamination occurs. 

4.3.3 Royco Quarry 

Royco has two crusher lines producing 20mm aggregate, 7 to 13mm aggregate and crusher dust.  

Under good conditions with dry weather and no downtime for breakdowns, they estimate that their 

capacity is about 70 tonnes per day. 

4.3.4 Vete or Hauloto Quarry 

Vete Quarry has limited current capacity as extraction equipment is relatively old and there has only 

been nominal investment in more modern equipment.  It is working one slightly harder seam of 

limestone that is preferentially being used in the harbour foreshore works, but the quarry cannot 

maintain sufficient supply to service that contract on its own. 

4.4 Suitability For Sealing Aggregate 

None of the commercial quarries could make testing results available to demonstrate the suitability 

of their products for sealing aggregate.  There appears to be an impression that if rock dimensions 

are as specified, the material will be suitable.  Inspections of product stockpiles showed that this was 

not the case.  Aggregates were often highly contaminated with dust, had poor shape consistency, 

appeared porous and broke down when manually abraded. 

A report produced for the South Pacific Applied Geoscience Commission tested a variety of coarse 

aggregates from quarries at Tongatapu (Candler, 1992).  Although the testing was primarily directed 

at concrete aggregates, it gave valuable information on the quality of materials from different 

quarries.  These are reproduced in Table 3. 
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Table 3.   Test Results of Quarry Aggregates 

Quarry Dry Bulk Density (t/m3) Percentage Water Absorption 

Ψ!Ƙƻƴƻƴƻǳ 2.49 2.6 

Royco 2.27 4.9 

Pili 1 2.18 5.4 

Tafolo 2.13 7.8 

Longoteme 2.07 7.8 

Malapo South 2 1.84 12.9 

Notes: 1. Pili Quarry is now only used for crushing and screening. 
 2. Malapo South is currently abandoned, with extraction occurring from the Malapo Pit. 
Source: Candler, 1992. 

From Table 3, it can be seen that there is an inverse relationship between density and water 

ŀōǎƻǊǇǘƛƻƴΦ  ¢ƘŜ b{² wƻŀŘǎ ŀƴŘ ¢ǊŀŦŦƛŎ !ǳǘƘƻǊƛǘȅΩǎ ǎǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ asphalt aggregates (RTA 

Specification 3152, 2009) limits percentage water absorption to less than 2.5%.  While the number 

of samples giving the above results were not clear from the study, the overall conclusion appears to 

ōŜ ǘƘŀǘ ƳŀǘŜǊƛŀƭǎ ŦǊƻƳ ǘƘŜ Ψ!Ƙƻƴƻƴƻǳ vǳŀǊǊȅ ǿŜǊŜ ǎǳǇŜǊƛƻǊ ǘƻ ƻǘƘŜǊ ǎƻǳǊŎŜǎ for surfacing 

aggregate.  However, most samples had very high percentages of dust, especially the fraction finer 

than 75 microns.  This fine material accounted for between 14% and 17% of sample masses, 

compared with an upper limit of 1% for sealing aggregaǘŜ ƎƛǾŜƴ ƛƴ ǘƘŜ b{² w¢!Ωǎ ǎǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ 

sealing aggregate (RTA Specification 3151, 2009). 

Harrison, 1993 carried out supplementary testing of materials from nine quarries on Tongatapu and 

concluded that the highest quality aggregates (the densest, least porous, strongest and most 

ŘǳǊŀōƭŜύ ƛƴ ŎǳǊǊŜƴǘ ǇǊƻŘǳŎǘƛƻƴ ŀǊŜ ŜȄǘǊŀŎǘŜŘ ŦǊƻƳ Ψ!Ƙƻƴƻƴƻǳ vǳŀǊǊȅΦ 

There is only one materials testing laboratory in Tonga that is operated by the Ministry of Works.  

Much of its testing equipment is broken or non-functional and it is under-resourced with a single 

technical officer.  Equipment limitations mean that the laboratory can only conduct a narrow suite of 

tests and an incomplete understanding of relevant standards leads to incorrect test procedures and 

interpretation.  Lack of proper record keeping and quality assurance protocols suggest that little 

reliance can be placed on the reported results. 

For these reasons, it was resolved to have the products of all commercial quarries and some material 

from Ψ!Ƙƻƴƻƴƻǳ ƛƴŘŜǇŜƴŘŜntly tested by a NATA certified laboratory in Australia.  Fifty kilogram 

samples were obtained from seven quarries and these were air freighted to Sydney to be tested at 

the Boral materials testing laboratory.  These results will be provided in the Final Report and will give 

a contemporary snapshot of the quality of all current suppliers in Tongatapu.  
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5.0 Ψ!Ƙƻƴƻƴƻǳ Quarry 
 

5.1 Geology 

!ǎ ƴƻǘŜŘ ƛƴ {ŜŎǘƛƻƴ пΦмΣ ǘƘŜ ǊŜǎƻǳǊŎŜ ŀǘ Ψ!Ƙƻƴƻƴƻǳ vǳŀǊǊȅ ƛǎ ŀ ǇŀƭŀŜƻ-reef limestone derived from 

metamorphic processes on late Pleistocene corals.  The quarry may be located at the crest of an 

anticline.  It is difficult to identify this structural feature on the present quarry highwall due to 

weathering and moss growth, but it would account for the limited overburden found at the site.  The 

northern highwall is relatively massive, though there are few signs of drill holes that would have 

been used in the extraction process. 

Lǘ ǿƻǳƭŘ ƴƻǘ ōŜ ǇƻǎǎƛōƭŜ ǘƻ ŀŘǾŀƴŎŜ ǘƘŜ ǎƻǳǘƘŜǊƴ ǿŀƭƭ ƻŦ ǘƘŜ ǉǳŀǊǊȅ ǘƻǿŀǊŘǎ Ψ!Ƙƻƴƻƴƻǳ .ŜŀŎƘ 

because the whole working operations would then be visually exposed to the beach, only small 

quantities of material would be won and the material looked weathered and inferior, suitable only 

for road base. 

The western face had an un-worked section in the south west corner that might have been poorer 

quality.  It was paler in colour and had never been extracted.  The remaining western face would be 

quite constrained if the workings were to proceed in a western direction without removing this 

material.  The eastern face appeared to be better quality material, but to advance to the east, it 

would be necessary to re-locate the main access road or to open an independent pit severed by a 

land bridge for the access road.  Photographs of the quarry are given in Plate B. 

  

Plate B PhƻǘƻƎǊŀǇƘǎ ƻŦ Ψ!Ƙƻƴƻƴƻǳ vǳŀǊǊȅ 

5.2 Land Use and Ownership 

Land ownership practices in Tonga are extremely complex and can complicate land use options.  The 

ƭŀƴŘ ŎǳǊǊŜƴǘƭȅ ƻŎŎǳǇƛŜŘ ōȅ ǘƘŜ ǉǳŀǊǊȅ ǿŀǎ ǊŜǇƻǊǘŜŘƭȅ ƻƴŎŜ ǇŀǊǘ ƻŦ ǘƘŜ YƛƴƎΩǎ 9ǎǘŀǘŜΦ  ¢ƘŜ ƭŀǘŜ YƛƴƎ 

may have transferred title to the land to his grandson TungiΣ ǘƘŜ ǇǊŜǎŜƴǘ YƛƴƎΩǎ ƴŜǇƘŜǿΦ  ¢Ƙƛǎ ŎƻǳƭŘ 

not be definitely confirmed with the Ministry of Lands, Survey and Natural Resources. 

A 20 year lease for the quarry was registered on behalf of the Ministry of Works in 1971.  That 

expired in 1991 and no further leases were registered after that date.  When the lease expired, an 
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irregular area of 2.07ha was pegged out and registered which follows the boundary of the quarry 

excavation.  The reason for pegging the area is unclear, but it is noted on the survey plan as being 

the area that was leased by the Ministry for a quarry.  The area may have been either re-pegged or 

checked in 2001, as annotated on the survey plan. 

The area currently occupied by the crushing and screening facilities was the subject of a five year 

registered lease that commenced in 1994.  An area of 8,094m2 or 2 acres was subdivided off a lot 

owned by T Lolo, who at the time was apparently a staff member of the Ministry of Works.  No 

further lease was registered thereafter, so neither the quarry nor processing site is currently subject 

to a formal lease. 

Comparing survey plans and aerial photographs, the northern face of the quarry is approximately at 

the boundary of the 2.07 hectare (ha) lot.  As extraction to the north would appear to be the best 

option, negotiations should be initiated with the current site owner and the owner of the adjoining 8 

acre land parcel to the north.  Before finalising commercial arrangements though, it would be 

prudent to test drill the land and confirm that the quality of rock continues to be satisfactory. 

Land title plans of the quarry and processing area are reproduced in Appendix B. 

5.3 Operating Sequence 

Assuming the access road and entry ramp are suitably restored, the quarry could be re-established 

as a drill and blast operation.  The limestone deposit is likely to be too hard to be effectively ripped 

by dozer, though this should be tested in practice. 

It is not clear why processing facilities were established to the north of the present pit, though it 

appears to have coincided with the provision of additional crushing equipment by donor countries.  

There may have been concerns about the quality of the access road, the safety of the equipment 

against damage by blasting flyrock or allowances for sea inundation due to tsunamis or storm 

surges.  Whatever the reason, it imposes additional operational and management costs on the 

quarry due to double handling of all materials.  This should be reconsidered when the quarry is 

reopened.  An aerial photograph of the quarry is given in Plate C. 

 

Plate C !ŜǊƛŀƭ tƘƻǘƻƎǊŀǇƘ ƻŦ Ψ!Ƙƻƴƻƴƻǳ vǳŀǊǊȅ 

5.4 Quarry Equipment 

 

5.4.1 Available Equipment 
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There is currently no equipment in the quarry 

itself, apart from an abandoned rock drill.  The 

processing site has a number of plant items but 

most are in a poor state of repair. 

A Caterpillar excavator fitted with a pneumatic 

rock breaker is parked near the entrance to the 

facility.  It is derelict and would be incapable of 

repair. 

 

 

A primary and secondary crusher manufactured 

by KYC Machine Industry of Osaka, Japan was 

provided by the Japanese Government.  The 

secondary crusher is Model Number PJSB-13, but 

unfortunately the nameplate on the primary 

crusher is no longer legible.  It once would have 

crushed and screened three different aggregate 

sizes, but it is not known how much repair work 

would be required to return it to full production 

in its current state. 

The crushers are powered by a Danyo diesel 

generating set, Model Number DCA125PK.  This had a 125kVA output delivering 415V and 174 amps 

three phase at 60Hz.  Like the crushers, the generating set is in poor condition.  We were advised 

that the generator was last turned on in August 2010 and the crushers in the middle of 2009. 

The equivalent model could not be found on the Internet, but a rather larger unit comprising a KYC 

Model PFJ-4 primary crusher with a Model PCS-900 secondary crusher was advertised as being 

capable of producing about 21 tonnes of product per hour, when corrected for the percentage of 

dust produced from limestone.  This unit required a 200kVA power source rather than the 125kVA 

generator installed at the site. 

The report prepared for the ADB under TA-6353 in October 2008 estimated that the crushers once 

could have processed 80 to 100 tonnes of raw 

rock per day, which would be equivalent to 

about 10 tonnes of product per hour.  This is 

reasonable, given the smaller power input 

available. 

An Ingersoll Rand Model 750 portable air 

compressor was partly hidden in undergrowth.  

The compressor was built in 1997 and would 

originally have been capable of delivering 

23.4m3 of air at 13.8bar.  It has been neglected, 

though it is reportedly capable of operating. 
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There is a single discharge Powerscreen 

Commander portable crusher and screen 

manufactured in Northern Ireland (serial number 

5106337).  The name of a New Zealand 

company, A J Cowley Ltd is painted on the side.  

Its output is unknown and like the rest of the 

equipment on site, it is unknown whether it can 

be brought back into productive service. 

 

 

The ADB report mentioned an air-track drill at 

the quarry.  This was eventually located in 

undergrowth near the eastern extremity of the 

quarry.  It is in a poor state of repair and it is 

doubtful if it could be economically refurbished. 

 

 

 

 

5.4.2 Equipment Requirements 

¢ƘŜ !5. ǊŜǇƻǊǘ ŜǎǘƛƳŀǘŜŘ ǘƘŀǘ ƛǘ ǿƻǳƭŘ Ŏƻǎǘ ŀōƻǳǘ ϷмрлΣллл tŀΩŀƴƎŀ ŜȄŎƭǳŘƛƴƎ ǘŀȄŜǎ ǘƻ ǳǇƎǊŀŘŜ ǘƘŜ 

ŎǊǳǎƘŜǊ ŀƴŘ ǎŎǊŜŜƴǎΦ  ¢ƘŜ aƛƴƛǎǘǊȅ ƻŦ ²ƻǊƪǎ ǊŜŎŜƴǘƭȅ ŀŘǾƛǎŜŘ ǘƘŀǘ ϷмллΣллл tŀΩŀƴƎŀ ǿƻǳƭŘ ōŜ 

sufficient for that purpose.  It is considered that both these estimates are likely to be too low.  

Quarry development works will be needed and further earthmoving equipment is likely to be 

needed.  Some of these, such as a grader to maintain haul roads, a dozer to pre-strip benches and an 

excavator with a pneumatic breaker, could be hired as required.  However, a front end loader would 

be needed to handle raw and product rock, together with pumps to control groundwater and 

surface runoff, shot firing equipment and a new air-track drill would have to be allowed for. 

5.5 Strategic Role of Quarry 

hƴ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ŎǳǊǊŜƴǘƭȅ ŀǾŀƛƭŀōƭŜΣ Ψ!Ƙƻƴƻƴƻǳ vǳŀǊǊȅ Ƙŀǎ ŎƻƴǎƛŘŜǊŀōƭŜ ǎǘǊŀǘŜƎƛŎ ƛƳǇƻǊǘŀƴŎŜ ǘƻ 

the Kingdom as the primary source of good quality sealing aggregate, not just for road and airport 

surfacing, but also for consistent high strength concrete.  There are sufficient other quarries to 

provide secondary grade materials for less critical applications such as road base.  This assessment is 

ōŀǎŜŘ ƻƴ ƭƛƳƛǘŜŘ Řŀǘŀ ŦǊƻƳ ǘƘŜ ŜŀǊƭȅ мффлΩǎΣ ǎƻ ƛǘ ǿŀǎ ŎƻƴǎƛŘŜǊŜŘ prudent to obtain up to date and 

reliable testing results.  As noted in Section 4.4, samples from seven quarries on Tongatapu are 

being independently tested and the results will inform the business model developed during Stage 2 

of the current assignment. 
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There has been no systematic exploration of alternative reserves, though the factors that make the 

Ψ!Ƙƻƴƻƴƻǳ facilities desirable may also be found in surrounding areas.  These include the same 

geography and potentially the same geology.  Farm Quarry was used as an alternative source of 

ƳŀǘŜǊƛŀƭ ǘƘŀǘ ǿŀǎ ŎǊǳǎƘŜŘ ŀǘ Ψ!Ƙƻƴƻƴƻǳ ŀƴŘ ǿƘƛƭŜ ƛǘ ǿŀǎ ǎƭƛƎƘǘƭȅ ƳƻǊŜ ǾŀǊƛŀōƭŜ ŀƴŘ ƛƴŦŜǊƛƻǊΣ ƛǘ ǿŀǎ 

better than other options further north.  However, harder rock was confined to a superficial layer.  

Once this was broken through, aggregate quality deteriorated quickly and the quarry was 

subsequently abandoned.  Rather than have a multiplicity of small quarries, it could be desirable to 

investigate other deposits but in the meantime, activities for good quality materials could be 

consolidated ŀǘ Ψ!ƘƻƴƻƴƻǳΦ 
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6.0 Road Making Equipment 
 

6.1 Ministry of Works Fleet 

The Ministry of Works has traditionally operated a fleet of heavy earthmoving equipment.  It hires 

plant items out to the private sector and has a workshop to maintain the fleet.  Unfortunately, the 

income from equipment hire does not go to the Ministry, but is directed to a central treasury.  Funds 

are often not available for spare parts, so machinery is either cannibalised for spare parts or is just 

run until it breaks down.  Several items in the workshop are immobilised awaiting spare parts.  Some 

of these have been waiting for spares for more than four years. 

Whilst several disassembled plant items were housed in the main workshop building, none appeared 

to be actually being worked on.  Instead, the workshop seemed to be exclusively devoted to panel 

beating private passenger vehicles and light trucks. 

A schedule of 59 plant items was prepared from past reports and recent acquisitions, as shown in 

Table 4.  Many of these could no longer be described as machinery, lacking engines, gear boxes, 

wheels, blades, hydraulics and controls.  Selected photographs are given in Appendix C.  Of the 59 

items, only 11 were cited that are still on Tongatapu Island and that appeared to be capable of being 

operated.  Most of the remainder were so dilapidated that they could only be relegated to scrap. 

6.2 Private Sector 

It is not surprising that the private sector has not accumulated an extensive fleet of road making 

equipment, given that the Ministry of Works has traditionally been the monopoly provider of road 

construction and maintenance services.  However, by providing equipment for quarries, plant hire to 

the Ministry and undertaking building projects, the private sector is starting to assemble a 

reasonable collection of plant suitable for that purpose, along with associated human resources (see 

Section 7). 

6.2.1 Malapo Quarry and Heavy Equipment 

The company has a relatively impressive fleet of vehicles available for its own use and for hire.  As 

with other Tongan equipment providers, hired equipment always comes with its own operator to 

guard against misuse by others.  The current fleet includes: 

 7 haulage trucks 

 7 front end loaders 

 7 excavators 

 One mechanical sweeper (new Bobcat unit) 

 One small aggregate spreader 

 One new bitumen truck, internally heated 

 One water truck 

 One rubber tyred roller Sakai Model TS600C, 8.5 tonnes to 13 tonnes and maximum travel 

speed of 19KPH 

 Two vibrating rollers 

 Hand bitumen sprayers 
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Table 4 .   Ministry of Works Plant Items 

Vehicle Type Qty TA 6353 Draft Report (Oct 2008) Remarks - MOW Update March 2011 Location 

Bull Dozer D6K 1 Mechanical workshop awaiting spare parts Awaiting spare parts to repair MOW workshop 

Bull Dozer D8K 1 Recommended to write off State of disrepair - should be written off MOW compound 

Grader 2 Still running but need repair  One grader awaiting spares, other left island MOW workshop; Niuafo'ou Island 

14T Vibrated Roller 1 Mechanical workshop awaiting spare parts State of disrepair - should be written off MOW compound 

Self propelled Vibration roller 1 Mechanical workshop awaiting spare parts State of disrepair - should be written off MOW workshop 

Self propelled Vibration roller 1 Good condition In working condition but left the island Niuafo'ou Island 

Rubber Tyre Roller (Pacific) 1 Recommended to write off State of disrepair - should be written off MOW workshop 

Rubber Tyre Roller (Pacific) 1 Recommended to write off State of disrepair - should be written off MOW compound 

Crusher & Screen 2 Recommended to write off Reportedly still operating `Ahononou 

Paving Plant Hot & Cold Mixer 1 Good condition Not sighted  Not known 

Bitumen Kettle Mathew 1 Good condition Not sighted  Borrowed by Chinese contractors 

Drilling Rig(water bore) 1 Written off Not sighted  Not known  

Air compressor 1 Good condition Reportedly works, but in poor repair `Ahononou Processing Area 

Rock Driller & Air compressor 1 Both in good condition Drill no longer functional `Ahononou Quarry 

Working Boat MV Tauloto 1 Written off Scrapped   

Jaden Barge 1 Written off Scrapped   

Attached sweeper  1 Good condition Not sighted  Not known 

Cesspit Emptier Truck 1 Good condition Reportedly operates MOW workshop 

Water Tanker Truck 1 Good condition Reportedly operates MOW compound 

Dump Truck 10ton 3 Still running but need repair  One in working condition; Two in disrepair MOW compound; `Eua 

Bitumen Truck 1 Good condition Awaiting spare parts to repair MOW workshop 

Excavator 1 Mechanical workshop awaiting spare parts State of disrepair - should be written off `Ahononou Processing Area 

Flat Deck Truck (road 
maintenance) 1 Good condition In working condition MOW compound 

Compactor 1 Good condition Not sighted  Not known 

Small Bitumen Heater 1 Good condition Not sighted  
 
Not known 
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Vehicle Type Qty TA 6353 Draft Report (Oct 2008) Remarks - MOW Update March 2011 Location 

Road Cutter 1 Good condition Not sighted  Not known 

Compressor 1 Good condition In working condition Niuafo'ou Island 

Tower Roller  1 Written off Scrapped   

Pile Hammer Delmag 1 Mechanical workshop awaiting spare parts Scrapped   

Paver CAT AP1050 1 Good condition In working condition MOW shed 

Asphalt Mixing Plant 1 Good condition State of disrepair  MOW compound 

Light Vehicles 11 Only two are in working condition Not sighted  Not known 

Cars 4 4 Still running but need repair Not sighted  Not known 

14T Vibrated Roller 2 Awaiting for quotations Unsure if procured - not sighted   

Backhoe 1 Awaiting for quotations Unsure if procured - not sighted   

Power Screen 1 Awaiting for quotations Unsure if procured - not sighted   

Rubber tyre roller 1 Awaiting for quotations Awaiting spare parts to repair MOW workshop 

Tractor with  broom & slasher 1 Awaiting for quotations Unsure if procured -not sighted   

Hauling Truck (15 ton) 1 Awaiting for quotations Unsure if procured - not sighted   

Street Sweeper Truck 1 n/a In new condition MOW shed 

Vacuum Truck 1 n/a In new condition MOW shed 

Low Loader Trailer 1 n/a In working condition MOW compound 

     Note : Of 59 items, only 11 are still on Tongatapu and reportedly in operating condition. 
 

     



 
 

23 
 

 Two 130G Caterpillar graders 

 Two D8 Caterpillar dozers 

 One D9H dozer 

 Misc forklifts, small Bobcat, etc. 

All plant is maintained in house and all except one dozer appeared operational.  The latter was 

awaiting a new set of tracks.  The owner is a former diesel mechanic and by local standards, the 

equipment appeared well maintained.  Photographs of some of this equipment are given in 

Appendix D. 

6.2.2 Nishi Trading Company Ltd 

The company has wide interests in farming, building supplies and quarrying.  While it has some 

equipment that it hires out, it has not yet focused on the road construction sector.  Its current fleet 

is: 

 3 dump trucks 

 2 front end loaders 

 1 Komatsu dozer 

 1 excavator 

 

6.2.3 Royco Amalgamated Company Ltd 

The company mainly concentrates on building and quarrying works, which is reflected in its current 

fleet as follows: 

 1 Komatsu Bull Dozer 

 1 CAT D8K Bull Dozer (currently being overhauled) 

 2 CAT 950 Front End Loaders 

 2 10 Ton capacity HINO Dump Trucks 

 1 15 Ton capacity HINO Dump Truck 

 1 Isuzu Tractor Unit 

 1 Steelbro 20-40' container side-lifter 

 1 Steelbro 20' container side-lifter 

 1 2.5 Ton Nissan forklift 

 1 3 Ton Nissan forklift 

 1 3 Ton Mitsubishi Canter 
 
Royco and the previous two companies also have a range of concrete mixing and transporting 

equipment that would be relevant for kerb and guttering, drainage works and services relocations. 

6.2.4 ±ŀǾŀΩǳ /ƻƴǎǘǊǳŎǘƛƻƴκ/ƭƻǘƘƛŜǊ DǊƻǳǇ Wƻƛƴǘ ±ŜƴǘǳǊŜ 

This joint venture successfully tendered for and won construction of the Integrated Urban 

Development Sector Project.  To undertake this work, a fleet of second hand equipment was 

imported from New Zealand.  The directors advised that the fleet will remain in Tonga after the 

contract is completed to compete for other road projects.  Plant items include: 

 Concrete batching plant 

 Crusher 

 Block making plant 
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 5 tip trucks 

 Grader 

 4 concrete trucks 

 Water truck 

 3 rollers 

 3 excavators 

 Bobcat 

 Trencher 

 Heated bitumen truck 

 Chip spreader 

 Mechanical sweeper 

 Backhoe 

 2 front end loaders 

 K & G slipform machine 

 
6.2.5 Tafolo Quarry 

The 2008 ADB Technical Assistance Project TA6353 (REG) report indicated that this quarry was 

established in the year 2000 and has the following equipment which it hires out: 

 Crusher and screens 

 D9 dozer 

 4 loaders 

 Excavator 

 11 trucks 

 Roller 

 Water truck 

 Grader 

 
6.2.6 Vete Quarry 

This operator has a small fleet as follows: 

 Crusher and screens 

 3 trucks 

 2 loaders (need repairs) 

 1 hired loader 

 1 dozer 

 1 low loader 

 

6.2.7 Other Sources of Plant 

BB Construction and Equipment Hire Ltd has a depot opposite the hospital that hires earthmoving 

plant to contractors.  The fleet included: 

 6 trucks 

 2 Sakai vibrating rollers 

 1 small rubber tyred roller 
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 3 small excavators 

 I Bobcat 

 1 Front end loader 

Other small contractors appear to have individual plant items, particularly front end loaders and 

excavators.  These could be seen on low loaders being driven around Tongatapu, but they had no 

identifying signage to determine their owners.  Tonga Power has a new tractor slasher that it is using 

to control vegetation along road verges beneath its power lines. 

6.3 Chinese Contractor 

The Chinese contractor undertaking the Non-urban Road Improvement Program imported a full 

range of earthmoving equipment to undertake the contract.  A complete list of existing equipment 

was sought, but this was not provided.  By observation though, the fleet includes: 

 Rollers, both hybrid rubber tyred and steel 

 Graders 

 Trucks 

 Paving machine 

 Water trucks 

 Bitumen trucks 

 Loaders, etc 

It is not clear what will happen to this fleet once the present construction program is completed.  

The equipment is owned by the contractor and there is no contractual obligation to leave it in Tonga 

or to donate it to the government.  Staff in the Ministry of Works believe that it will be left on the 

island, but agreed that it may be necessary to buy the plant to ensure that this occurs. 

6.4 Asphalt Plant 

There is an estimated 40km of asphaltic concrete roads on Tongatapu (ADB TA-6353, 2008).  They 

have been selectively used in heavily trafficked parts of the Island, including the town centre and 

main road to the airport. 

There is a small asphalt plant in the Ministry of Works compound.  It was built in Korea in 1998 and 

has a throughput capacity of about 20 tonnes per hour.  It has three components: 

 Volumetric cold feed aggregate bins 

 A drying drum, mixing unit bag house and control room 

 A bitumen heating and storage unit. 
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Plate D  Bitumen Plant 

The plant was inspected in September 2009 by the Higgins Group, an experienced New Zealand 

asphalt contractor.  The company reported that it would take about $NZ520,000 to refurbish the 

plant, but that due to its complexity and small throughput, it would be difficult to produce a 

consistent quality product even if it were to be repaired. 

The same company reviewed asphalt paving 

capacity.  It found that the current CAT AP-

1050B paver owned by the Ministry of Works 

was about 10 years old but was still in good 

condition.  Whilst it would be appropriate for 

main highway paving, a smaller unit was 

recommended for more confined areas such 

as smaller roads, footpaths and car parks. 

 

When the current four road refurbishment 

programs were reviewed, it was found that 

only the NDC project specified the use of asphaltic concrete.  All other programs will use chip sealing, 

even where they are refurbishing roads that are currently sealed with AC.  The airport re-sheeting 

project will require asphaltic concrete, but this will be a very short term program that is likely to be 

completed by an international specialist contractor in only three to six months.  It would be doubtful 

if it would be cost effective to re-establish a domestic capability in AC sheeting just to serve the 

needs of the NDC program, especially since it will only require about 2,600 tonnes of asphaltic 

concrete. 

6.5 Equipment Shortfalls 

 
6.5.1 Asphalt 

As detailed above, there is limited projected use for a new or refurbished AC mixing plant.  The last 

re-sheeting program at the airport was completed in 1990, so the present pavement has lasted for 

21 years.  If the same pavement life were achieved for the present program, it is likely that it would 

not have to be re-sheeted again for another twenty years, meaning that an AC plant would have 

little work for two decades. 
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6.5.2 Chip sealing 

The current Ministry of Works bitumen truck has been problematic because it is not self heating.  

This means that it is difficult to control the viscosity of bitumen sprays and there is a tendency to 

overheat the bitumen and burn it to ensure that it will still be workable in the field. 

!ǇŀǊǘ ŦǊƻƳ ǘƘŜ aƛƴƛǎǘǊȅΩǎ ǇƭŀƴǘΣ ǘƘŜǊŜ ŀǊŜ ŀǘ ƭŜŀǎǘ ǘƘǊŜŜ full fleets of chip sealing equipment 

currently on Tongatapu, namely the Chinese contractors undertaking the Tonga National Road 

Improvement Project, Malapo Quarry and Heavy Equipment, and the VaǾŀΩǳ /ƻƴǎǘǊǳŎǘƛƻƴκ/ƭƻǘƘƛŜǊ 

Group Joint Venture carrying out the Integrated Urban Development Sector Project.  Each has a 

heated bitumen truck.  The only heated bitumen kettle appears to be owned by the Ministry of 

Works, but this is a relatively minor item. 

During field inspections, a mobile bitumen 

storage facility was located, consisting of four 

self heating containerised bitumen stores.  It 

was assumed that these belong to the Chinese 

contractor, as they were located in a rural area 

well removed from NuƪǳΩŀƭƻŦŀΦ 

 

 

 

 

6.5.3 Earthmoving Equipment 

As noted in Sections 6.1 to 6.3 above, Tongatapu has a reasonably extensive complement of 

earthmoving equipment suitable for road construction and maintenance.  Whilst not every owner 

has an optimal fleet, there appears to be sufficient plant available to avoid monopolies and allow 

normal competitive conditions to prevail.  Perhaps the only note of caution is the need for some 

training about how to rationally set equipment hire rates.  When indicative rates were compared 

with international benchmarks, there were a couple of instances where the rates quoted bore little 

relationship to the value of the particular machines or their whole of life running costs. 
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7.0 Human Resources 
 

7.1 Ministry of Works 

The draft final report of TA-6353 (ADB, 2008) analysed the distribution of civil engineering staff in 

the Ministry of Works.  This indicated that there were 15 staff members in that category on 

Tongatapu.  However, most were described as engineering officers, foremen or overseers.  The 

number of professionally qualified engineers was not explicitly given.  Eight staff had contract and 

tendering experience. 

Since 2008, there has been a reduction of staff in the Ministry as annual budget allocations 

decreased.  The acting Director of Works advised that they currently have one graduate engineer 

and two experienced diploma level engineers on staff.  In addition, they are able to call on former 

staff members under contract arrangements when needed. 

7.2 Ministry of Transport 

The Ministry of Transport has a number of professional engineers, including Ms Cocker and Mr 

CŀΩƻƭƛǳΦ  ¢ƘŜ ƭŀǘǘŜǊ ƛǎ ŀƴ ŜȄǇŜǊƛŜƴŎŜŘ ŎƛǾƛƭ ŜƴƎƛƴŜŜǊ ǿƘƻ ǿŀǎ ǊŜŎŜƴǘƭȅ ǘǊŀƴǎŦŜǊǊŜŘ ŦǊƻƳ ǘƘŜ aƛƴƛǎǘǊȅ ƻŦ 

Works to his present role.  While the Ministry is participating in the Transport Sector Consolidation 

Project, there is probably further scope for strengthening the project management and procurement 

skills of the Ministry. 

7.3 Private Contractors 

aǊ CŀΩƻƭƛǳ ŜǎǘƛƳŀǘŜŘ ǘƘŀǘ ǘƘŜǊŜ ǿŜǊŜ ŀōƻǳǘ ǎƛȄ ƻǊ ǎŜǾŜƴ ǇǊƻŦŜǎǎƛƻƴŀƭ ŜƴƎƛƴŜŜǊǎ ƛƴ ǘƘŜ ǇǊƛǾŀǘe sector, 

ǎǇǊŜŀŘ ōŜǘǿŜŜƴ ŎƻƴǘǊŀŎǘƻǊǎ ŀƴŘ ŎƻƴǎǳƭǘŀƴǘǎΦ  ¢ƘŜȅ ƛƴŎƭǳŘŜ aǊ bŜǇƛŀ ŦǊƻƳ /ŀΩ.Ŝƭƭŀ tŀŎƛŦƛŎ 

Construction Ltd and Mr Vakasiuola from ITS Company Ltd. 

The TSCP Orientation Training Report (Roughton, Oct 2010) identified 50 engineering contractors on 

Tongatapu, with most being experienced in quarry operations or building projects.  There was little 

experience or confidence with road projects, though many contractors had a depth of experience in 

tendering, scheduling and contract administration of building works.  These are inherently more 

complex that road works, so the core expertise is already available.  The TSCP is seeking to upgrade 

those skills so they are available to be applied to road construction and maintenance. 

7.4 Consultants 

There are at least four private consultancies with experience in road design, specification 

preparation and supervision.  They include: 

 Kramer Ausenco (Tonga) Ltd, the local arm of a publicly listed international consultancy with 

branches throughout the Pacific Island region; 

 ITS Pacific Engineering Consultants.  This local consultancy has a permanent joint venture 

with SMEC International, a large Australian consultancy.  The principal of this group is the 

Deputy Project Team Leader of the Integrated Urban Development Sector Project; 

 PEC Group (Consultants), a consultancy formed from former senior staff members of the 

Ministry of Works; and 

 Taivisi Consultants, again headed by a former Ministry of Works engineer.  
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A consortium of these consultancies is presently documenting sections of roads to be rehabilitated 

under the TSCP. 
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8.0 International Road Maintenance Models 
 

8.1 Samoa 

In 2001 the Government of Samoa decided to reform one of its largest agencies, the Public Works 

Department.  At the time, this was the second largest government employer with 800 staff.  The 

former Director General of the PWD kindly shared his experiences in driving change and helping to 

develop a vibrant private sector capability in road maintenance (Punivalu, 2008). 

Lƴ ǘƘŜ мфтлΩǎΣ ǘƘŜ tǳōƭƛŎ ²ƻǊƪǎ 5ŜǇŀǊǘƳŜƴǘ managed public works for roads, bridges, electricity 

generation and reticulation, water supply and reticulation.  Many of these functions were 

subsequently vested in dedicated authorities, just as in Tonga.  The Department had a monopoly on 

heavy equipmenǘΣ ōǳǘ ōȅ ǘƘŜ мффлΩǎ ǘƘƛǎ Ǉƭŀƴǘ ǿŀǎ ƻƭŘΣ ŘƛƭŀǇƛŘŀǘŜŘ ŀƴŘ ƛƴ ƴŜŜŘ ƻŦ Ŏƻƴǎǘŀƴǘ 

maintenance.  Its professional engineers gradually moved to the private sector, so it was left with 

recent graduates with little practical experience. 

After significant consultation with staff, the Government decided to offer four options to all staff: 

 Allow staff to set up their own businesses which took over maintenance responsibilities and 

acquired equipment from the government at discounted rates.  Three year contracts were 

offered and assistance given with business establishment.  Three companies were 

established covering civil contracting, building maintenance and electrical contracting.  

About one quarter of the DŜǇŀǊǘƳŜƴǘΩǎ ǎǘŀŦŦ ŜƭŜŎǘŜŘ ǘƻ Ƨƻƛƴ ǘƘŜǎŜ ŜƴǘŜǊǇǊƛǎŜǎΦ 

 Transfers to private contractors with contracts that were conditional on continued 

employment.  Very few staff accepted this option. 

 Just over half of all staff accepted redundancy packages that were based on years of service.  

Payments ranged from three to eighteen months of wages. 

 The remainder applied for positions in the new regulatory agency that was formed to 

assume the ongoing non-operational roles of the Department. 

These reforms have been in place for almost a decade and have led to a more efficient and much 

smaller public sector, together with a robust and vibrant set of private sector contractors that 

undertake the road maintenance task for the country.  Not all the original companies established 

with the assistance of the Government prospered, but others have moved to fill any voids and the 

resulting mix of private entities is providing a cost effective and sustainable domestic road 

maintenance capability.  Interestingly, Samoa retained the operation of a quarry in government 

hands because it was the only source of quarry products.  It also retained chip sealing, AC hot-mix 

manufacturing and laying in the same business unit as the quarry. 

The lessons that can be drawn from the Samoan experience were that the transition to the present 

structure took some years and progress was not always linear.  Support at the highest level of 

government was needed to ensure that the reform program stayed on track.  Finally, the need for 

close consultation with all staff and external stakeholders was emphasised. 

8.2 Nauru 

An alternative model for small Island economies can be found in the Republic of Nauru.  This is 

based on the traditional concept of retaining all road construction and maintenance within a 

government department.  While road maintenance is undertaken by a single agency, road ownership 
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is fragmented between several departments, leading to coordination difficulties and problems at 

interfaces.  For example, road drainage from a main road owned by one agency is causing flooding in 

the local hospital that is maintained by a different agency. 

The road network is very small, leading to challenges in reaching any scale in maintenance 

operations.  The Government is trying to promote contracting in the private sector as a means of 

stimulating that part of the economy and reducing costs to the public purse.  However, in the 

meantime the maintenance task is falling behind requirements and the national road network asset 

is continuing to decline. 

8.3 Australia 

Some of the institutional arrangements in Australia are not relevant to Tonga, given the differences 

in population numbers, Gross Domestic Product, culture and climatic conditions.  However, the size 

of the continent, harsh environmental conditions and concentration of people in urban areas mean 

that there are many communities with populations much smaller than Tonga living in rural Australia 

that have to maintain a road network many times larger. 

The road funding and institutional arrangements are more complex, with three layers of 

government, each having a role.  So called national routes are jointly funded by Federal and State 

governments, with works undertaken through tender by private contractors.  Main roads are the 

responsibility of State Governments and are built and maintained by contractors.  Local roads are 

the responsibility of Local Government.  These are normally designed by private consultants and 

built or maintained by private contractors.  However, rural councils usually retain a small in-house 

capability to undertake a limited amount of emergency or routine maintenance using their own 

staff. 

8.4 Conclusions 

A review of other Pacific Island nations indicated that most face similar challenges of remoteness, 

multiple islands, distributed population centres that must be served equitably and limited budgets to 

spend on maintaining existing road assets.  Like Tonga, most are seeking to stimulate the private 

sector while being concerned to avoid creating monopolies and to harness the skills of experienced 

professional and technical people to provide domestic opportunities for their citizens. 

The most interesting model was Samoa, because it has moved from an expensive and not effective 

government monopoly to one that is reportedly economically efficient and locally sustainable.  

While such a transition took some years and was accompanied by significant stakeholder 

consultation, the end results appear to be impressive.  The experience of rural Australia is also 

relevant, in that some parts of the road network in more remote islands may be unattractive to the 

private sector to develop a permanent maintenance presence.  In those situations, there may be a 

role for a community obligation contribution from government to provide a viable outcome.  
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9.0 Options For Institutional Structures 
 

9.1 Overview 

A variety of different models was canvassed with stakeholders, ranging from a continuation of the 

status quo to relying totally on a free market solution with very little influence from government.  

The structures discussed below evolved within the context of current economic and manpower 

constraints, and the policies and objectives already articulated by the Government. 

9.2 Option 1:   Government Ministry 

The first option looks to the Ministry of Works, Ministry of Transport or a merged entity to continue 

to function as the dominant road construction and maintenance agency.  It would also develop and 

ƻǇŜǊŀǘŜ Ψ!Ƙƻƴƻƴƻǳ vǳŀǊǊȅΣ ǇǊƻŘǳŎƛƴƎ ǇǊŜƳƛǳƳ ǎŜŀƭƛƴƎ ŀƎƎǊŜƎŀǘŜ ŦƻǊ ƛǘǎ ƻǿƴ ǳǎŜ ŀƴŘ ǘƻ ǎǳǇǇƭȅ 

specialist contractors doing specific works such as the airport re-sheeting program.  In undertaking 

its responsibilities, it could continue to operate its own plant fleet or it could hire equipment from 

the private sector. 

The advantages of this traditional structure are that it is well understood by all the players and it 

places road activities in a ministry that is directly responsible to a parliamentary representative that 

is popularly elected by the people. 

The disadvantages are several fold.  Firstly, this has not proved effective in the past.  The Ministry 

has suffered losses of key personnel to the private sector, either through inertia, lack of 

opportunities or cutbacks in government funding.  It has also not proved effective as the custodian 

of specialised earthmoving equipment.  Whilst unreliable funding has exacerbated the plight, even 

simple measures like painting steelwork to stop corrosion and not abandoning machinery to be lost 

to encroaching vegetation have not been taken. 

Neighbours in other Pacific Island nations with similar structures have either moved away from them 

or are trying to do so.  This is because performing operational functions within a public sector 

environment is less economically efficient.  If all externalities are properly accounted for, it is usually 

between 20 and 30% more expensive to deliver services in the public sector. 

¢ƘŜ DƻǾŜǊƴƳŜƴǘΩǎ Ǿƛǎƛƻƴ ǎŜŜƪǎ ǘƻ ŎǊŜŀǘŜ ŀ ōŜǘǘŜǊ ǉǳŀƭƛǘȅ ƻŦ ƭƛŦŜ ǘƘǊƻǳƎƘ ǎǳǎǘŀƛƴŀōƭŜ ǇǊƛǾŀǘŜ ǎŜŎǘƻǊ-

led economic growth.  This is echoed in Objective 2 (support the private sector) and Theme 1 (a 

smaller and more efficient government).  Option 1 would not be consistent with these goals.  It 

ǿƻǳƭŘ ŀƭǎƻ ōŜ ƛƴŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘƘŜ aƛƴƛǎǘǊȅ ƻŦ ²ƻǊƪǎΩ ǎǘǊŀǘŜƎƛŎ Ǉƭŀƴ ƻŦ ƳƻǾƛƴƎ ƻǇŜǊŀǘƛƻƴŀƭ 

functions to the private sector.  By continuing a government monopoly on quarrying, road 

construction and maintenance, this would place the agency in direct competition with existing 

private sector operators. 

9.3 Option 2:   State Owned Enterprise 

A second option would be to establish one or more new State Owned Enterprises.  There could be 

ƻƴŜ {h9 ǘƻ ŜȄǘǊŀŎǘ ǎŜŀƭƛƴƎ ŀƎƎǊŜƎŀǘŜ ŦǊƻƳ Ψ!Ƙononou Quarry and a second SOE could own and 

maintain an equipment fleet drawn from the plant currently owned by the Ministry of Works.  

Alternatively, a single SOE could carry out both functions. 

Within this broad framework, other sub-options would be possible.  For example, an SOE could run 

the quarry and just provide sealing services, with all basic earthworks and drainage being 
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undertaken by private sector contractors.  This is similar to the Pave Tonga concept proposed by the 

bǳƪǳΩŀƭƻŦŀ 5ŜǾŜƭƻǇƳŜƴǘ /ƻǊporation. 

An advantage of this option is that it is a model well understood in Tonga.  The country has almost 

40 years of experience in State Owned Enterprises and they deliver greater transparency in their 

operations.  Most of the physical infrastructure in the nation is delivered by SOEs.  This includes the 

provision of water, electricity, port and airport services, waste disposal, telecommunications and 

postal services. 

On the negative side, a new SOE would duplicate capabilities already available in the private sector.  

There are several quarry operators in Tongatapu who are capable of running extractive industries.  

There are also plant maintenance companies that could ably maintain diesel plant. 

Secondly, if an SOE were to be established now, it would be difficult to scale its operations to match 

the highly fluctuating demand for sealing aggregate over the next four years.  As noted in Section 

3.4, quarterly demand for sealing aggregate will vary tenfold, between 1,200 and 12,266 tonnes.  It 

is very difficult to scale SOE operations over such a range. 

The limited pool of functional equipment currently available to the Ministry of Works has little 

revenue potential if it were made available for hire on the open market.  An SOE would need a wide 

range of in-house skills including management, sales, quarry operations, diesel maintenance, etc.  

This is likely to lead to relatively high overheads and restricted profitability. 

The retail sale price of sealing aggregate on Tongatapu is currently between about $25 and $32 

tŀΩanga per tonne.  If annual production is between about 5,000 and 20,000 tonnes per year, the 

gross revenue from quarrying operations is therefore likely to be between approximately $125,000 

ŀƴŘ ϷсрлΣллл tŀΩŀƴƎŀ ǇŜǊ ŀƴƴǳƳΦ  ¢Ƙƛǎ ƛǎ ƴƻǘ ǎǳŦŦƛŎƛŜnt to sustain a viable free standing SOE.  Even if 

a combined SOE included revenue from plant hire, the total income would be unlikely to be 

financially profitable. 

To test this hypothesis, a preliminary business model was prepared for a quarry operation as a single 

SOE and one that included a plant hire pool as well.  Profit and loss statements were prepared for 

ǘƘŜ ŦƻǳǊ ŎŀƭŜƴŘŀǊ ȅŜŀǊǎ нлмм ǘƻ нлмп ƛƴŎƭǳǎƛǾŜΦ  tǊƻƧŜŎǘŜŘ ƭƻǎǎŜǎ ǊŀƴƎŜŘ ŦǊƻƳ ϷнптΣллл tŀΩŀƴƎŀ ǘƻ 

ϷпфлΣллл tŀΩŀƴƎŀ per annum for a freestanding quarry ǘƻ ōŜǘǿŜŜƴ ϷопоΣллл ŀƴŘ ϷрусΣллл tŀΩŀƴƎŀ 

for a combined operation.  Further details are given in Appendix E.  It should be emphasised that 

these are preliminary financial models that would be refined during Stage 2 of the present 

assignment if the Government of Tonga were to select this as the preferred option. 

As noted in Section 2.4.2 above, directors of SOEs must not allow enterprises to carry out business 

where there is likely to be a serious risk of loss to creditors.  Based on these preliminary projections, 

it is likely that the enterprises would generate a loss to creditors. 

9.4 Option 3:  Operating Contracts 

A third option would be to award a single operating contract for the quarry and the equipment pool, 

or to have two contracts, one for the quarry and the other for the equipment.  The quarry contract 

ŎƻǳƭŘ ōŜ ŀ ŦƛǾŜ ȅŜŀǊ ƻǇŜǊŀǘƛƻƴŀƭ ŎƻƴǘǊŀŎǘ ǿƛǘƘ ŀƴƴǳŀƭ άǘŀƪŜ ƻǊ Ǉŀȅέ ǇǊƻŘǳŎǘƛƻƴ ǊŜǉǳƛǊŜƳŜƴǘǎΦ  ¢ƘŜ 

contractor would be responsible for meeting quality specifications and production requirements.  

The tender documents could introduce competitive tension by setting a base annual tonnage at a 

fixed percentage of the total annual requirement, with a rate per tonne thereafter.  If the rate per 
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tonne is too high, it could be rational to introduce other suppliers offering lower prices for lesser 

quality aggregates to satisfy demand for low traffic volume roads.  High volume roads would be 

ǎǳǇǇƭƛŜŘ ŦǊƻƳ Ψ!ƘƻƴƻƴƻǳΦ 

For the equipment pool, a periodic maintenance contract could be awarded to the quarry operator 

or an independent entity requiring the contractor to maintain the equipment according to 

manufacturersΩ recommendations and to ensure minimum availability for third party hiring.  To 

provide an additional incentive, the documentation could offer to make the equipment available to 

the successful contractor at the end of the contract period.  This would provide a motivation to look 

after the plant as carefully as possible, because this would maximise its value at the end of the 

contract. 

The advantages of this option would be that government would be performing its proper role of 

setting standards and ensuring compliance in the public interest.  Little technical expertise would be 

required, except the ability to prepare appropriate tender documentation and to administer the 

contract or contracts in a rigorous and effective way.  The process would be fully competitive and 

transparent. 

The disadvantages would be that strong contract management abilities would be needed in the 

responsible government agency charged with administering the contract or contracts.  A further 

question is whether there should be upper limits placed on quarry production, or should the 

successful contractor be allowed to produce as much aggregate as he is able and to sell the surplus 

on the open market.  It would clearly be in the interest of a contractor to amortise his overheads and 

maximise his profits by producing as much aggregate as possible, whereas if the deposit is finite and 

the only known source of premium material on Tongatapu, it may be in the public interest to 

conserve the deposit and use it as selectively as possible. 

The final issue is whether the lease payments would be influenced by the purpose to which the 

quarry aggregate is to be put.  As part of the Crown Estate, lease payments may be nominal where 

the sole purpose of the quarry is to produce material for roads and airports, which are national 

assets.  If the contractor elected to commercialise operations by selling surpluses on the open 

market, this might influence the level of rental sought by the owner of the land. 

9.5 Option 4:   Contractors Common User Pool 

The quarry component of Option Four would be the same as Option Three, namely a periodic 

ǇǊƻŘǳŎǘƛƻƴ ŎƻƴǘǊŀŎǘ ǿƛǘƘ άǘŀƪŜ ƻǊ Ǉŀȅέ ŀƴƴǳŀƭ ǉǳŀƴǘƛǘƛŜǎΣ ǿƛǘƘ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊ ōŜing responsible for 

quality and production levels. 

The existing fleet of Ministry of WorksΩ plant could be sold by tender to the private sector so it is still 

available as a hire pool to all contractors on a common basis.  Making the equipment available in this 

way could be a condition of the sale contract.  The present fleet is generally in such a decrepit state 

that it has only nominal current value.  It is likely that the private sector would be better placed to 

rehabilitate the equipment more economically. 

The advantages of this option would be that it would remove an expensive and ineffectual operation 

from public funding, whilst extracting value from equipment donated by Development Partners in 

the past.  This avoids another problem if a maintenance contractor spent money refurbishing the 

equipment to find that the major contractors elected not to use it.  For example, it would be unlikely 

ǘƘŀǘ ǘƘŜ /ƘƛƴŜǎŜ ŎƻƴǘǊŀŎǘƻǊ ǿƻǳƭŘ ƳŀƪŜ ŀƴȅ ǳǎŜ ƻŦ ŀ ŎƻƳƳƻƴ Ǉƻƻƭ ŀƴŘ ƭƛƪŜǿƛǎŜ ǘƘŜ ±ŀǾŀΩǳκ /ƭƻǘƘƛŜǊ 
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Joint Venture would have no need for further equipment.  As these are the two major parcels of 

road rehabilitation work available in the Kingdom, their exclusion may affect the viability of a long 

term common equipment pool. 

The downside would be that the tender process would have to ensure that a dominant plant hire 

operator did not emerge, either as the successful tenderer or via collusion with other contractors.  

However, if items were tendered individually, that would be an unlikely outcome. 

9.6 Option 5:  Public Private Partnership 

Public Private Partnerships are sometimes used to bring forward specific infrastructure by leveraging 

access to private sector financing.  A company is normally formed to own and operate the 

infrastructure, with shares held by the government and one or more private joint venture partners.  

Payment for shares can be in cash or in kind, if assets are brought into the PPP.  At the end of a 

nominated period, often thirty to forty years, full ownership can revert to the government or it can 

be purchased by one or more of the private sector participants. 

Some of the advantages of these structures are that a commercial focus is ensured and there is a 

good alignment between public and private interests.  These must be balanced against the fact that 

there is no experience in Tonga with these structures which to be successful, have to carefully 

balance the risks and rewards sustained by all parties.  There are understood to be significant 

ŘƛŦŦƛŎǳƭǘƛŜǎ ƛƴ ǘƘŜ ǇǊƛǾŀǘŜ ǎŜŎǘƻǊΩǎ ŀŎŎŜǎǎ ǘƻ ŎŀǇƛǘŀƭΣ ǿƘƛŎƘ ƛǎ ƻƴŜ ƻŦ the major attractions of these 

arrangements.  Without a clear under-writing of sovereign risk by the government, international 

financiers may be reluctant to participate.  Experience elsewhere is that either governments 

shoulder an unacceptable risk profile or the private sector cannot factor risk into its financial 

guarantees. 
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10.0 Options Workshop 
 

10.1 Attendees 

A stakeholder briefing workshop was held on Monday 14th March.  The objectives of the workshop 

were to brief all agencies simultaneously on the findings of the investigations to date and to seek 

feedback on a range of institutional models developed by the consultants. 

Attendees to the workshop were as follows: 

¢ǳΩƛǘŀƳŀƭŀ ±ŀƪŀ   Ministry of Finance and National Planning 

±ƛƭƛŀƳƛ aŀΩŀƪŜ   Tonga Airports Limited 

tŜǎŀƭƛƭƛ ¢ǳΩƛŀƴƻ   Ministry of Works 

`Ofa Mafi   AusAID 

Lorraine Paasi   Ministry of Public Enterprises 

Tom Carr   Ministry of Environment and Climate Change 

Paul Karalus   bǳƪǳΩŀƭƻŦŀ 5ŜǾŜƭƻǇƳŜƴǘ /ƻǊǇƻǊŀǘƛƻƴ 

wƛƴƎƻ CŀΩƻƭƛǳ   Ministry of Transport 

Leveni `Aho   Ministry of Works 

Bob McCotter   Project team leader 

Kisione Tupou   Local counterpart 

John Austin   Manager - PIAC 

Invitations were also extended to the Ministry of Lands, Survey and Natural Resources, the 

consultants overseeing the Integrated Urban Development Sector Project and local representatives 

of the Asian Development Bank and World Bank.  Unfortunately, conflicting priorities meant their 

representatives were not able to join the workshop.  However, presentation materials and minutes 

were distributed to all invitees. 

10.2 Structure and Methodology 

A PowerPoint presentation led the attendees through the background to the assignment, the road 

maintenance challenges facing the Kingdom and the key issues, namely: 

} Availability of good quality sealing aggregate on Tongatapu  

} Suitability of road making and sealing equipment 

} Availability of local manpower skills in design, contract administration, tendering & 

estimating, construction & road maintenance  

The demand for sealing aggregates was quantified and alternative supply sources identified.  An 

overview of the geology of Tongatapu was given with some indication of the issues involved in re-

ƻǇŜƴƛƴƎ Ψ!Ƙƻƴƻƴƻǳ vuarry. 

The various construction equipment pools currently on the island were reviewed and available 

manpower resources considered within government, the private consulting industry and local 

construction contractors. 
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Institutional models adopted on other Pacific Island nations were briefly described and five 

alternative institutional models were proposed.  The advantages and disadvantages of each model 

were then discussed in open session.  Overheads used in the presentation are included as Appendix 

F and minutes of the workshop are given in Appendix G. 

10.3 Outcomes 

The workshop developed the following themes: 

1) Local Capacity 

It was agreed that there was reasonable local capacity, in joint venture where necessary, that could 

deliver the contracting services needed by the nation to construct and maintain the road network of 

Tongatapu. 

2) Demand for Sealing Aggregate 

The demand for sealing aggregate over the next 10 years will be highly variable, with significant 

short term demand declining to modest levels once the current roads and airport programs are 

completed. 

3) Supply of Aggregates 

There are a number of private quarries on Tongatapu, but the quality of aggregates is highly variable 

and the absence of reliable testing results makes it difficult to confirm or otherwise the suitability of 

current offerings. 

4) Future of Ministry of Works Quarry 

Given TheƳŜ о ŀōƻǾŜΣ ǘƘŜ ƴŜǘ ŘŜƳŀƴŘ ŦƻǊ Ψ!Ƙƻƴƻƴƻǳ ǉǳŀǊǊȅ ƳŀǘŜǊƛŀƭ Ŏŀƴƴƻǘ ǊŜƭƛŀōƭȅ ōŜ 

established.  Based on best estimates of production, operations would lack scale and if nothing else, 

would be unlikely to be profitable as a free standing entity, which is a legislated objective of an SOE. 

5) Equipment Fleet 

There is now an appropriate equipment fleet on the island, taken as a whole, to undertake most, if 

not all, road construction and maintenance except asphaltic concrete sealing.  There was consensus 

that the MinƛǎǘǊȅ ƻŦ ²ƻǊƪǎΩ ŦƭŜŜǘ ƛǎ ƭŀǊƎŜƭȅ ŘŜŦǳƴŎǘ ŀƴŘ Ŏŀƴƴƻǘ ōŜ ŜŎƻƴƻƳƛŎŀƭƭȅ ǊŜǎǘƻǊŜŘΦ  ¢ƘŜ ƭŀŎƪ ƻŦ 

re-ƛƴǾŜǎǘƳŜƴǘ ƛƴ ǘƘŜ aƛƴƛǎǘǊȅΩǎ ŦƭŜŜǘ ƛǎ ǎŀƛŘ ǘƻ ōŜ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ !5. ŀƴŘ ²ƻǊƭŘ .ŀƴƪ ǇƻƭƛŎȅ ŀŘǾƛŎŜ 

that the private sector should be the supplier of those services.  Successive governments have not 

re-invested in the maintenance of existing plant and equipment, nor replaced machinery where 

necessary. 

Legislative requirements under the Public Finance Management Act 2002 direct cash flows from 

Ministry operations to the Ministry of Finance.  This limits working capital availability to sustain 

operations. 

6) The SOE Model 

Based on projected revenue and overheads, the operation cannot support an SOE either for 

aggregate production or machinery supply.  The history of one former SOE, the Tongatapu 

Machinery Pool Ltd is instructive because it was privatised as άΦΦΦƛǘ ǿŀǎ ŀ ŦǳǊǘƘŜǊ ŘǊŀƛƴ ƻƴ ǘƘŜ 

DƻǾŜǊƴƳŜƴǘ ƻŦ ¢ƻƴƎŀΩǎ ōǳŘƎŜǘέ ŀƴŘ ǿŀǎ ƛƴŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ŀ ǇƻƭƛŎȅ ŎƻƳƳƛǘƳŜƴǘ ǘƻ ƴƻǘ ōŜ ƛƴǾƻƭǾŜŘ 

in activities that could be provided by the private sector. 
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7) AC Plant 

No consensus was reached on how the existing AC paver, sweeper and vacuum drain cleaning truck 

should be operated, other than the observation that hired or leased equipment could be called upon 

that worked in with the seasonal requirements of New Zealand. 

8) Manpower Skills 

There are consulting groups and contractors that have capacity to design, supervise and carry out 

road building and maintenance.  However, some strengthening of tender preparation and estimating 

skills would be helpful.  Likewise, initial strengthening of contract preparation and project 

management skills within government agencies would allow them to more effectively control 

operating contracts. 

9) Institutional Models 

There was broad consensus that leaving quarry operations and road building within the Ministry of 

Works or any other agency would not be appropriate.  An SOE would not be viable due to the 

variable demand for quarry products and the overhead structure required.  The meeting was 

comfortable with an operating contract for the quarry, provided it did not create a monopoly 

supplier. 

Future ownership of the existing MOW equipment was less clear.  The meeting agreed that generic 

equipment could be easily handled by the private sector.  However, the fate of three more 

specialised items, namely an AC paver, the new street sweeper and the vacuum drain cleaning truck 

was more difficult.  This was based on a concern that the private sector may not be interested in 

maintaining items that would only be used infrequently.  An SOE was thought of as one way to deal 

with those three items. 
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11.0 Conclusions 
 

11.1 General 

The purpose of the present consultancy is to assist the Government in evaluating the various options 

for a transparent and cost effective institutional framework for ownership and management of the 

quarry, the asphalt plants and road maintenance equipment and to assist in preparing an 

ƻǇŜǊŀǘƛƻƴŀƭ Ǉƭŀƴ ŦƻǊ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ǘƘŜ ǇǊŜŦŜǊǊŜŘ ƳƻŘŜƭ ǘƻ ǇǊƻǇŜǊƭȅ Ƴŀƛƴǘŀƛƴ ǘƘŜ ƴŀǘƛƻƴΩǎ ǊƻŀŘ 

assets. 

11.2 Demand For Sealing Aggregate 

Demand for sealing aggregates will peak in the next three years due to four major road 

refurbishment programs and the airport re-sheeting project.  Total requirements over that period 

will exceed 60,000 tonnes, or about 20,000 per year.  Thereafter, demand will significantly reduce 

and will be confined to ongoing road maintenance, with a likely annual requirement of less than 

5,000 tonnes.  This means that the institutional structure established will need to be flexible enough 

to accommodate this variability. 

11.3 Aggregate Quality and Availability 

Laboratory testing currently underway will confirm the actual quality of the six private sector 

ǉǳŀǊǊƛŜǎ ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ aƛƴƛǎǘǊȅ ƻŦ ²ƻǊƪǎΩ ŦŀŎƛƭƛǘȅ ŀǘ Ψ!ƘƻƴƻƴƻǳΦ  These will be given in the Stage 2 

Report.  Based on what is known about the relative quality of the various sources, all sealing 

ŀƎƎǊŜƎŀǘŜ ǎƘƻǳƭŘ ōŜ ŘǊŀǿƴ ŦǊƻƳ Ψ!Ƙƻƴƻƴƻǳ unless new data change that understanding. 

A wider option would be to import aggregate from volcanic deposits elsewhere in Tonga, such as 

Ψ9ǳŀΣ ¢ƻŦǳŀ ƻǊ bƛǳŀǎΦ  hǘƘŜǊ ƻǇǘƛƻƴǎ would include imports from Fiji or Nauru.  As most of the value 

of sealing aggregate is the cost of transport, it would be reasonable to expect that any imported 

option would be more expensive than local deposits from Tongatapu.  They should only be 

considered if the independent testing concludes that no source of local aggregate is appropriate. 

11.4 The Current Status of Heavy Equipment 

The Ministry of Works traditionally operated a fleet of heavy earthmoving equipment.  Of the 59 

ƛǘŜƳǎ ǎŎƘŜŘǳƭŜŘ ƛƴ ǘƘŜ aƛƴƛǎǘǊȅΩǎ ŦƭŜŜǘΣ ƻƴƭȅ мм ǎǘƛƭƭ ƻƴ ¢ƻƴƎŀǘŀǇǳ LǎƭŀƴŘ ŀǇǇŜŀǊŜŘ ǘƻ ōŜ ŎŀǇŀōƭŜ ƻŦ 

being operated.  Most of the remainder were so dilapidated that they could only be relegated to 

scrap.   

The private sector has assembled a reasonable collection of plant suitable for general road 

maintenance contracting.  These include quarry operators, builders and contractors attracted by the 

present round of road reconstruction contracts.  Whilst not every owner has an optimal fleet, there 

appears to be sufficient equipment available to avoid monopolies and allow normal competitive 

conditions to prevail.  Likewise, there is a spread of qualified and experienced engineers working 

with contractors, consultants and various government ministries that would be capable of managing 

road maintenance into the future. 

11.5 Recommended Institutional Structures 

This report has identified a number of different institutional models for sustainable road 

maintenance and construction in Tonga which have been described in more detail in Chapter 9. 
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These options were workshopped with key stakeholders and include i) retaining a government 

monopoly on road works via an implementing Ministry, ii) establishing a State Owned Enterprise to 

operate the quarry and manage and maintain the equipment pool, iii) various forms of operating 

contracts (Options 3 and 4 in Chapter 9) and iv) establishing a public private partnership between 

the Government and the private sector. 

Each of the above options could be evaluated against the following four criteria: 

} Financial feasibility 

} Operational efficiency 

} Support for small to medium enterprises in the private sector 

} Consistency with Government policies and strategies 

A graphical tabulation of the options against these criteria is given in Table 5. 
 
Table 5.    Evaluation of Institutional Options 

Option Structure Financial 
Feasibility 

Efficiency Private 
Sector 
Support 

Government 
Policies & 
Strategies 

1 Government ministry X X X X 

2 State owned enterprise X Ҟ X X 

3 Operating contract Ҟ Ҟ Ҟ Ҟ 

4 Public private partnership X X Ҟ Ҟ 

 X = negative  Ҟ Ґ ǇƻǎƛǘƛǾŜ 

Option 1: Government Ministry 

For the reasons given in Section 9.2, it is not appropriate to operate the quarry and equipment pool 

by the Ministry of Works, Ministry of Transport or a merged agency.  This does not mean that 

government should not own those assets, but it has not proved effective for a ministry to actually 

operate them.  It has not been viable in the past and neighbouring countries with similar systems 

have either abandoned them or are trying to do so.  It actively competes with and replaces the 

private sector, and it is inconsistent with Government and Ministry objectives to have a smaller 

government and to outsource operational delivery to the private sector. 

Option 2: State Owned Enterprise 

A State Owned Enterprise was a logical alternative.  This is a mechanism that is well developed in 

Tonga and many other forms of physical infrastructure are delivered by companies regulated under 

the Public Enterprises Act.  However, it is unlikely that such a structure could be profitable because 

of the range of skills needed, the highly fluctuating requirement for quarry products and the 

doubtful value of most of the current government owned equipment fleet.  Profitability is a 

legislated objective of an SOE, meaning that to establish one with little projected potential for 

making a profit would not only be inconsistent with Government policies, but against the legislation 

governing such entities. 
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Option 3: Operating Contracts 

The most attractive option would be to contract out the operation of the quarry and maintenance of 

related equipment to an existing private enterprise.  Financially it would be the most feasible option, 

it would actively support the private sector and would be fully consistent with Government policies 

and strategies.  Disposing of most of the existing equipment fleet would free up capital and allow 

remaining value to be extracted from what is currently a derelict fleet.  The remaining key items, 

especially the street sweeper and the vacuum cleaning truck could be maintained under the quarry 

contract or another independent contract. 

Option 4: Public Private Partnership 

A public private partnership would be possible, but a lack of local experience in such a model, limited 

depth of local capital markets in the private sector and the relatively high borrowings of the 

Government of Tonga would all limit its feasibility.  Probably more importantly, the projected lack of 

profitability as a free standing corporation would limit its appeal to the private sector and the 

Government. 

11.6 Implications of Recommended Structure 

11.6.1 Project Management Capabilities 

It appears that the legislative mandate of the Ministry of Transport would make it the logical agency 

to administer the recommended structure.  However, the Ministry has only recently been 

established and its internal capacity to prepare tender documents and manage the contract is not 

clear.  There may be benefits in enhancing the MinistǊȅΩǎ ŎŀǇŀŎƛǘȅ ǘƻ ǳƴŘŜǊǘŀƪŜ ƛƴ ƘƻǳǎŜ ŎƻƴǘǊŀŎǘ 

management activities. 

11.6.2 Materials Testing Laboratory 

As part of TSCP support, an undertaking has been given to purchase more testing equipment to 

enhance the effectiveness of the current Ministry of Works materials testing laboratory.  However, 

the need is not confined to testing equipment, but ranges over adequate manning levels, training 

and systems establishment. 

This is part of a wider question of where such a facility should be located.  One suggestion was that it 

could be included in the operating contract for the quarry.  The difficulty with such a structure would 

be the potential for conflicts of interest.  The quarry would then be testing and certifying itself.  It 

would also be testing and potentially rejecting the outputs of other private sector competitors, 

which would raise questions of independence and probity. 

There would be no inconsistency continuing to locate the laboratory in the Ministry of Works, 

provided it were assured of the management support and funding required to discharge its 

ǊŜǎǇƻƴǎƛōƛƭƛǘƛŜǎΦ  ¢ƘŜ ƎƻǾŜǊƴƳŜƴǘΩǎ ǊƻƭŜ ƛƴ ǊŜƎǳƭŀǘƛƴƎ ǎǘŀƴŘŀǊŘǎ ŀƴŘ ŜƴŦƻǊŎƛƴƎ ŎƻƳǇƭƛŀƴŎŜ ƛƴ ǘƘŜ 

public interest would be maintained.  If management support and funding cannot be assured, it may 

be better to outsource the laboratory via a separate management contract to pre-qualified 

tenderers with demonstrated expertise in the area. 
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11.6.3 Maintenance of Paver, Street Sweeper and Vacuum Cleaning Truck 

While the paver is reportedly still in quite good repair, it could only add value if the demand for 

asphaltic concrete justified significant investment in an AC plant and associated facilities.  This does 

not appear to be the case, so it may be best to sell this item on the international market. 

The vacuum cleaning truck will be needed into the future to keep drainage structures in low lying 

ǇŀǊǘǎ ƻŦ bǳƪǳΩŀƭƻŦŀ ǇǊƻǇŜǊƭȅ ƳŀƛƴǘŀƛƴŜŘΦ  ¢Ƙƛǎ ƛǎ ŀƭǎƻ ǘǊǳŜ ƻŦ ǘƘŜ ƳŜŎƘŀƴƛŎŀƭ ǎǘǊŜŜǘ ǎǿŜŜǇŜǊΦ  ! 

second major potential function of the street sweeper would be to keep the airport runway clean.  

Runways should be swept to remove loose rocks that can otherwise damage jet engines.  For 

administrative simplicity, both these items could be included in the operating contract for the quarry 

or be subject to a separate contract. 

11.6.4 Ministry of Works Equipment Workshop 

Assuming the current earthmoving fleet is sold and the sweeper and vacuum truck maintained by 

the quarry operator or an equipment maintenance contractor, there is little justification for keeping 

the current Ministry of Works equipment workshop.  It appears that its main activity is panel beating 

and repairing private vehicles.  It could either be closed or its present activities privatised.  The latter 

could occur by gauging the interest of present employees in taking over the business (as took place 

in Samoa) or by selling it to an existing private sector company.  
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Appendix A     /ƻƴǎǳƭǘŀƴǘǎΩ ¢ŜǊƳǎ ƻŦ wŜŦŜǊŜƴŎŜ 

 
1. Overview 
 
The Government of Tonga (GOT) intends to develop a clear institutional framework for the purposes 
of supplying equipment and materials for road construction to small and medium enterprises (SMEs) 
in Tonga in order to allow and stimulate the participation of such local SMEs in road maintenance 
and similar works in Tonga. The institutional framework has to arrange for the ownership and 
management oŦ ǘƘŜ ƎƻǾŜǊƴƳŜƴǘΩǎ ǉǳŀǊǊȅ - which is the only quarry in the country that is currently 
able to produce surfacing stone of an appropriate quality- as well as an asphalt plant. Since the 
country is so small, both of these represent factual monopolies.  
 
It has also been proposed that this study looks into the ownership and management of the 
construction equipment that is currently with the Ministry of Works and new equipment to be 
procured with World Bank financing to make it available for hire to contractors. This is particularly 
important to support creating and developing new SMEs for road construction. Such SMEs will not 
be able to finance major equipment in road construction themselves but could hire it instead in an 
equitable and transparent manner.  
 
The hiring charge for equipment and the costs for supply of materials should be calculated in a clear 
and transparent manner, and the equipment made available to all firms wishing to participate in 
pavement construction. Any future entity is to operate based on clear cost recovery principles where 
revenues are used to cover the costs of maintenance and depreciation of equipment as required. 
This would avoid the current situation where the Ministry of Works leases out the equipment, but 
the income received goes to Treasury and is not used to reinvest in equipment maintenance or 
upgrading. As a consequence of this, most equipment is now not operational. 
 
The challenge to the GOT is to develop an institutional framework that is well managed, has a 
transparent governance and operating structure, runs on clear commercial principles, and provides 
its services to the local market allowing local contractors to participate in IFI-financed activities. The 
country may face the risk of higher than necessary infrastructure investment costs, should this 
framework not be established. Conversely, the successful establishment of such a framework could 
act as a model for other similar countries in the Pacific facing resource constraints and natural 
monopolies. 

 
2. TA Scope of Work 
 
This TA will provide the services of a team of an international and a national consultant to assist the 
Government to: 
 
a. Evaluate the various options that exist to create a transparent and cost effective institutional 

framework for ownership and management of the quarry, the asphalt plant and larger road 
maintenance equipment in Tonga in order to avoid the disadvantages of monopolistic market 
tendencies and stimulate the development of a local industry of SMEs for road maintenance 
and related infrastructure projects. 

b. Carrying out a pre-feasibility analysis and preparing the outline of a business plan for the 
establishment, possible incorporation and operationalization of an organizational entity for this 
purpose.  
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This approach will ensure that all the possible options to establish the institutional framework are 
reviewed and that the organizational entity will operate in a transparent and cost effective manner, 
based on commercial principles and in accordance with legal rules established for all companies. 
 
In order to allow sufficient time for consideration and decision-making, this TA will be split into two 
phases.   
 
Phase 1:  During the first phase the consultants will consult with government agencies and other 
stakeholders to assess the various options to arrange ownership and management of the quarry, the 
asphalt plant and road maintenance equipment and prepare an interim report presenting the results 
of their assessment and recommendations. Such options may e.g. include (but not be limited to) 
ownership ŀƴŘ ƳŀƴŀƎŜƳŜƴǘ ōȅ ǘƘŜ ƎƻǾŜǊƴƳŜƴǘΣ ōȅ ǎǘŀǘǳǘƻǊȅ {h9όΨǎύΣ ōȅ ŎƻǊǇƻǊŀǘƛȊŜŘ {h9όΨǎύΣ 
through Private Sector Participation models, and involve different forms of management and/or 
service contracts. The report will be presented and discussed with the government, national 
stakeholders and the development partners to obtain their view on the findings and 
recommendations of the assessment and their support for proposed option(s).  This phase will 
require 1-1.5 months. 
 
Phase 2:  After the Government has taken a decision on the preferred option, the consultants will 
continue to produce an outline business plan for the organizational entity or entities to be 
established, including an assessment and recommendations of the legal, organizational, managerial, 
financial and operational issues involved. This phase is also expected to be completed within a 
period of 1.5 months. 
 
3. Specialists Required 
 
The TA will require the services of the following specialists: (i) international Business Development 
(in the Construction Industry) Specialist/Team Leader (2 person-months) and (ii) a national Financial 
Analyst/Economist (1.5 person-months).  It is preferable that the specialists have working knowledge 
ƻŦ ¢ƻƴƎŀΩǎ ǇƻƭƛŎȅΣ ƭŜƎŀƭ ŀƴŘ ǊŜƎǳƭŀǘƻǊȅ ǎȅǎǘŜƳǎ ŀƴŘ ŜƴǾƛǊƻƴƳŜƴǘΦ 
  
3.1 International Business Development Specialist/Team Leader  
 The Team Leader and Business Development Specialist will have qualifications in business 

management/administration with a civil engineering experience and knowledge of quarrying, 
pavement construction materials, material handling, processing, and distribution, 
infrastructure maintenance and construction management.  He/she will be responsible for 
preparing the reports resulting from phase 1 and phase 2 of this Technical Assistance.  Tasks 
and responsibilities include: 

 
Phase 1 

(i) Determine the current status, policies and long-term vision and objectives of the 
DƻǾŜǊƴƳŜƴǘ ŦƻǊ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ŎƻƴǎǘǊǳŎǘƛƻƴ ƛƴŘǳǎǘǊȅΦ 

(ii) Assess the current status and future demand for services of the quarry and asphalt 
plant and the need for major equipment in future projects: 
-   assess current and medium term construction and other civil-work projects that will 

require raw materials and quantification of demand from the quarry and asphalt 
plant in the next 5 years; and 

-  an assessment of the current and required production level by the quarry and 
asphalt plant to support demand taking into consideration sustainable exploitation 
and use of scarce resources;  
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-  identification/listing of appropriate production technology, plant, equipment and 
other assets required to meet demand including costs and options for acquisition; 

-   assessing the number of contractors likely to be involved in relevant infrastructure 
investment projects and the volume of construction support (in terms of 
equipment and labor) that will be required. 

(iii) Assess existing policies, legislation, taxation and regulatory systems and their potential 
effect on future institutional arrangements for road maintenance and related 
infrastructure investments. 

(iv) Collect and review information on how other, comparable countries have tried to 
institutionalize and organize the sector and review experience with different types of 
institutional settings. For this purpose the consultant will consult especially with 
development partners and their experiences in different countries and projects. 

(v) Consult with government, stakeholders and development partners and identify the 
various options that exist to institutionalize and organize the road construction and 
maintenance sector in a transparent, cost effective manner and lead the evaluation of 
the different options based on a set of clear criteria, taking into account international 
best practice in comparable countries and situations.  

(vi) Prepare and present to the Government and main stakeholders an Interim Report that 
will include the different options identified and their evaluation with 
recommendations to the government on the preferred option.  

 
Phase 2 
After the Government has taken a decision on the preferred option, the international 
consultant will lead the conduct of the pre-feasibility analysis including:  
(vii) Consult with main stakeholders and propose a statement of corporate intent (mission, 

vision, etc) for the entity.  
(viii) Lead the formulation of short and medium-term business and operational strategies, 

including a short-term start-up and implementation plan and strategies to encourage 
local SME involvement in the road construction and infrastructure industry. 

(ix) Identify government assets that may need to be transferred to the new entity and 
those which it needs to purchase and/or lease and review terms and conditions. 

(x) Outline an appropriate governance structure, including proposals for composition and 
appointment of Board Members and accountability. 

(xi) Prepare an outline organization structure including key staff appointments and an 
estimate of manpower requirements. 

(xii) Identify risks including potential environmental impacts and potential constraints that 
may affect the operations of the new entity. 

(xiii) Prepare a draft Implementation Plan for setting up the new institutional framework 
and/or organizational arrangements. 

(xiv) Prepare an outline medium term business plan for the proposed entity in accordance 
with the preferred option that has been selected by the Government.   

 
3.2 National Economist/Financial Analyst   

 
Phase 1 

(i) Collect the necessary regulations, policy statements, legislation, and other data and 
assess the legal and regulatory requirements and potential effects on a new 
institutional framework and assist the Team Leader in formulating the Interim Report. 

Phase 2 
(ii) Assist in formulating procurement and leasing strategies for plant, equipment, 

materials, manpower/ services, etc.   
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(iii) Conduct basic cost benefit analysis for investments in additional equipment and other 
capital investments that are needed to ensure the operational and financial 
sustainability of the preferred option. 

(iv) Develop financial models and estimate operating costs and revenues based on 
appropriate charges for equipment and services, and prepare projected profit loss 
statements, balance sheets and cash flow statements under different operational 
strategies.  

(v) Identify operational financing requirements including for capital expenditure and 
operational funding needs (working capital), financing sources and options. 

(vi) Assist the Team Leader in the formulation of short and medium term operational 
strategies for the proposed entity. 

 
4. Outputs 
 
The Team will produce the following outputs:  

 an evaluation report recommending a transparent and cost effective structure to arrange 
ownership and management of the quarry, asphalt plant and main road maintenance 
equipment  in Tonga; and  

 an outline business plan based on a pre-feasibility analysis for the establishment and 
operationalization of a legal/organizational unit in accordance with the decisions taken by the 
government. 
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Appendix B    [ŀƴŘ ¢ƛǘƭŜ tƭŀƴǎ ŦƻǊ Ψ!Ƙƻƴƻƴƻǳ vǳŀǊǊȅ 
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