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List of abbreviations and acronyms

	ADB
	Asian Development Bank

	APC
	Air Pollution Control

	DBO
	Design-Build and Operate

	C&D
	Construction and Demolition

	FIDIC
	Fédération Internationale des Ingénieurs-Conseils

	GoM
	Government of Maldives

	IBA
	Incinerator Bottom Ash

	LTP
	Leachate Treatment Plant

	MoE
	Ministry of Environment (The “Employer”)

	Mg
	Mega-gramm (Tonne equivalent)

	MSW
	Municipal Solid Waste

	PPA
	Power Purchase Agreement

	RWMC
	Regional Waste Management Center

	STELCO
	State Electricity Company 

	WAMCO
	Waste Management Corporation

	WtE
	Waste to Energy


A.   Requirements

1. Brief Description of the Scope and Major Contract Components
The subject contract is a Design Build Operate (DBO) contract for a new 500 Mg/day Waste-to-Energy (WtE) facility to be located on the Island of Tilafushi, in the Republic of the Maldives. The Design-Build Period is expected to be in the range 3 to 4 years. The Operation Service Period is expected to be 20 years.
The Design-Build of the facility will be funded by the Government of Maldives from loan and grant provided by the Asian Development Bank (ADB) with further support likely from other financing institutions such as the Asian Infrastructure Investment Bank and Japan Fund for the Joint Crediting Mechanism.
The Operation Service component of the DBO contract will be funded by the Ministry of the Environment (MoE).
The envisaged DBO contract forms part of the Greater Male Waste to Energy Project (GMWTEP), also known as Phase 2 of the Greater Malé Environmental Improvement and Waste Management Project (GMEIWMP), which aims to improve the waste management system within the Greater Malé area.  In Phase 1 of the GWEIWMP, the core activities will relate to the improvement of the collection and transfer system for the islands of Hulhumale, Vilmale and Male, the implementation of recycling activities and capacity building measures to enhance the performance of the collection system. New island waste management centres will be set up and infrastructure will be provided for the transfer of waste from inhabited and resort islands to the regional waste management facility to be established on the Island of Thilafushi.  The objective of the GWEIWMP is to transform waste management services within a waste catchment area that consists of 35 islands and 75 resorts. 

The GMWTEP comprises the subject WtE DBO contract, and the rehabilitation of an adjacent dumpsite which will be dealt with under a separate contract. 
The scope of Design-Build works under the DBO contract will include:

· A 500 Mg/day Waste to Energy plant;
· A bottom ash processing plant;
· An Air Pollution Control (APC) residue and residual Incinerator Bottom Ash (IBA) landfill (estimated at 40,000m2) and associated leachate treatment facilities;

· All related infrastructure including access roads, drainage system and cooling water structures  .
During the Operation Service Period, the Contractor’s responsibilities will include:
· Operation and maintenance of the WtE plant (including asset replacement);

· Generation of electricity from waste as required to meet the demand of the WtE facility and to export electricity into the public grid to meet electricity demand that is expected to materialise in the course of the Operation Service Period
;

· Operation and maintenance of the APC landfill and associated leachate treatment facilities (including asset replacement); 
· Operation and maintenance of the related infrastructure up to the interfaces to be defined in the Employer’s Requirements.
The Waste Management Corporation Ltd (WAMCO), which is the governmental entity responsible for waste collection and transfer to the Island of Thilafushi, will be responsible for the marketing and sale of recyclables. 
The WtE facility will be designed as a conventional state-of-the-art grate type incinerator consisting of:

· Tipping hall and bunker including bunker cranes;

· Bale opening and unwrapping device to allow supply of baled waste;

· Furnace including feeding hopper and pusher, grate and wet de-asher;

· Boiler including superheaters and economiser;

· Boiler make up water demineralisation unit;

· Flue gas cleaning including all necessary dosing and storage units;

· Extraction condensing type turbine and sea water cooled condenser; Generator that can be operated in an island mode; 

· Emergency power supply via a diesel gen-set in the event of a turbine failure or during start-up and shut-down procedures;

· Sea water in-/outlet structure, including cooling water pipes;

· Bottom ash treatment plant to minimise the output of non-marketable bottom ash.

The residue landfill will be designed as a greenfield development but will be adjacent to the existing dumpsite. It will be operated to accommodate the land area constraints and the requirements to dispose of hazardous and non-hazardous materials (i.e. IBA and APC residues). The DBO Contractor is expected to maximise the life time of the landfill and, if required, to inform the Employer with due notice on remaining landfill capacity to allow the Employer to seek alternative disposal solutions. Any costs related to these shall be borne by the Employer.

2. Estimated Quantities of Major Components

The basic data for the WtE are summarised in the following table. The Bidding Documents will specify emissions standards for the plant which will be broadly in line with European Standards. The final design and the arrangement of the facilities within the Site will depend on the DBO Contractor. The Contractor will be required to adopt state-of-the-art incineration technology (mass burn incinerator). 
Table 1: Preliminary design parameters of the WtE and ancillary facilities 

	Parameter
	
	Range/Data/Type
	Remarks

	WtE - Facility
	
	
	

	Capacity
	Mg/y
	167,000
	

	
	Mg/hr
	21 
	

	No of trains
	
	2
	

	NCV
	kJ/kg
	6,500 – 9,500
	

	Design NCV
	kJ/kg
	7,500 
	

	Expected IBA amount
	%
	25
	of input

	Baled waste input
	%
	min. 10
	of nominal mechanical capacity

	Overload
	%
	10
	of nominal thermal and mechanical capacity

	Furnace
	
	grate system

850°C, 2s
	roller, forward or reciprocating

	Boiler
	
	natural circulation
	horizontal or vertical boiler passes, cladding of corrosion prone boiler components

	Turbine
	
	extraction condensing
	robustness is crucial, no. of turbines subject to DBO Contractor, extraction rate is yet to be defined, the final capacity of the turbine will depend on the Contractor’s design

	Re-cooling unit
	
	sea water cooling
	environmental sensitivity of coral reefs to be considered

	APC system
	
	Semi-Dry or dry system
	final design subject to DBO Contractor meeting European emission standards is compulsory, minimising volume of residue

	IBA processing
	
	maturation, FE/NON-FE, crushing, screening
	tradable volume subject to market 

	Residue landfill
	
	
	

	Total volume
	m3
	560,000
	incl. base liner system or asphalt base and leachate collection system, for APC residues and non-marketable IBA (and other rejects)

	No of cells
	
	> 3
	final design subject to DBO Contractor

	Envisaged life time of landfill
	years
	> 15 years
	subject to IBA recycling and marketing

	Leachate treatment
	
	
	

	Treatment system
	
	reverse osmosis
	

	Capacity
	m3/d
	120
	expected throughput up to 55 m3/d (capacity reserve to cope with exceptional leachate volume due to weather conditions)

	Brine disposal
	m3/d
	max. 14
	via APC system of WtE


3. Key Personnel and Key Equipment

The Contractor’s Personnel shall have the skills, qualifications and experience necessary to undertake design, construction and operation of the Works.  The Bidding Documents will specify minimum experience and qualification requirements for key staff. 
The Bidder’s capacity to mobilize the key personnel and key equipment for the Contract consistent with its proposal regarding work methods, scheduling, and material sourcing in sufficient detail and fully in accordance with the requirements that will be stipulated in the Bidding Document will be assessed prior to the award of the Contract to the successful Bidder.
4. Contract Implementation Period
It is currently anticipated that the Invitation for Bids will be issued in Q4 of 2019. Contract award is scheduled by late 2020 and commissioning of the Works during 2024. The procurement timetable is summarised in Figure 1 below. 
Figure 1: Indicative Timetable
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5. Applicable Conditions of Contract 
The contract will use the standard FIDIC Conditions of Contract for Design Build and Operate Contracts (Gold Book).

B. Supplementary Information

1. Project Country

Republic of Maldives
2. Contract Site

The island of Thilafushi is located close to the capital Malé (distance around 7 km). Access to Thilafushi is currently only practically possible by sea. There are plans to construct a bridge between Malé (via Vilimale) and Thilafushi but these are in their infancy at the moment. 

Tilafushi island will receive waste from Greater Malé (comprising the islands of Malé, Villingili & Hulhumalé) and the inhabited islands in atolls of Kaafu, Alifu Alifu, Alifu Dhaalu and Vaavu (so-called Zone 3). Part of Tilafusi island is occupied by a dumpsite which stretches over an area of approx. 7 ha. Its volume, of course, is increasing every day due to ongoing waste delivery. Waste is currently dumped in an uncontrolled and unsystematic manner. The island of Thilafushi itself has been created using both MSW and C&D waste as reclamation material for more than 25 years. Waste generated in Malé and surroundings was dumped into shallow lagoons which were steadily extended by banking up sand to a berm. Across the island, the height above mean sea level is now about 1 to 2 m. As of 2008 the Municipal Council of Malé which was the then responsible institution for waste collection and disposal started to deliberately burn waste to extend the dump’s lifetime which the current operator, WAMCO, continues practicing. 
Two plots of land covering 15 ha have been identified for the WtE and ancillary facilities. These plots have been reclaimed recently (in 2018) using sand from an adjacent lagoon.

Figure 2 below shows the layout of the facility as indicated in the Feasibility Study undertaken by MEE’s consultants (Kocks Consult GmbH). 
Figure 2: Provisional Site Layout (as Feasibility Study)
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3. Current Waste Disposal Practices
As per current regulations, waste management in the Maldives is the responsibility of each island which is overseen by island councils. While in Malé, Vilimale, Hulhumale and some other islands this responsibility was delegated to WAMCO, waste on other islands is managed by the islands councils and not sent to Thilafushi for final disposal. To date, the majority of the waste generated within Zone 3 is dumped haphazardly on the island of Thilafushi. Waste of all types from Malé, Hulhumale and Vilimale is delivered by landing craft, while resorts are using so called “dhonis” which fulfil a dual purpose as supply and waste transfer vehicles. 
Currently WAMCO transfers 350 to 500 Mg per day commingled waste from transfer sites that are located in Malé, Vilimale and Hulhumale to Thilafushi island. Depending on construction activities, C&D waste can contribute 30 to 50% to this amount. The amount of waste transported from the resorts is uncertain and varies between 10 and 20 dhonis per day having an estimated capacity of up to 2 to 3 Mg. 

4. Future Waste Collection and Transfer System
Given the considerable increase of the population in the waste catchment area, the collection and transfer system needs to be improved, services extended and additional equipment to be procured. This will happen in Phase 1. 
Despite the high collection coverage, a daily collection of waste at lower cost and with higher vehicle utilisation than currently is needed urgently. Particular emphasis will be put on decoupling the primary collection (the door-to-door collection) from the secondary collection, i.e. picking up waste from the streets either at collection points or after the citizens have put their waste into bins and containers within their premises or their apartment block. 

The collection in Hulhumale and in Vilimale is less challenging because of the ample dwelling pattern on these islands which allows for a more straightforward approach to the collection of waste, either by applying kerb-side collection or arranging collection from collection points to be located close to apartment blocks.

C&D waste is currently collected mostly by private civil contractors that bring the material directly to the transfer station. 

With the inauguration of new transfer stations in Malé and Vilimale and during a later stage in Hulhumale as well, the separation of C&D waste and MSW will commence by providing different tipping bays for these types of waste. 

C&D waste will be processed in a conventional C&D waste processing facility consisting of a crusher, a magnet and an eddy-current separator, a hand-picking station, screens and conveying equipment to separate the flammable materials from metals and minerals that can be marketed. 

Until the WtE facility becomes operational, flammables from the C&D waste processing and MSW (after shredding) will be baled. The bale stock shall be used to compensate any feedstock variations during operations of the WtE plant. WAMCO and the Contractor will liaise to organize the supply of baled waste to the WtE facility according to the needs and the available capacity of the WtE unit. In the event of a downtime or a revision of the WtE facility, baling will be resumed subject to the bunker management of the Contractor.

Waste transfer from islands will happen stepwise once the island waste management centres will be set-up and operational. The same will apply to the resorts that are requested to separate waste into recyclables and residuals. 

Waste transfer from all islands will be undertaken by WAMCO. 

C.  Facilities to Be Provided by the Employer

The Waste to Energy facility forms part of a larger Regional Waste Management Facility (RWMF) which is being developed under the Maldives government’s waste management strategy. In addition to the WtE plant described above, the RWMF will include a harbour and waste reception area, administration building, weighbridge, construction and demolition waste (C&D waste) processing plant, end-of-life vehicle processing unit. These components are being developed under separate contracts and, once constructed, will be operated by the Government of Maldives.  

� 	It is expected that it will not be possible to export the entire amount of electricity generated into the state owned grid on the Island of Tilafushi as demand on the island will be significantly below the generation capacity of the WtE. To what extent electricity can be exported to the grid will be subject to a power purchase agreement to be concluded in due course between MEE and the the grid operator (STELCO). Greater Male’ Industrial Zone development plans indicate that demand will increase in future. A link to the power grid of Malé may eventually be established. Establishing the power network infrastructure on the Island of Thilafushi and towards the grid of Malé will be the responsibility of the grid operator. 
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