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CMO  RADAR  PROJECT IMPLEMENTATION - UPDATE
(Submitted by the Coordinating Director)

A.
Introduction and Background

1.
In October 2003, the European Commission approved a 13.2 million Euro Regional Project to construct and install four new digital weather radars in the Caribbean to replace an old and obsolete radar network installed by the Caribbean Meteorological Organization (CMO) in the late sixties and early seventies.  The CMO Member States operated the old radars since the early seventies, with some units lasting for over 30 years, more than twice the expected lifetime of the radars, before the entire network was surpassed by new technology.
2.
This new CMO Radar Project, which began full implementation in 2005, involves the construction and installation of four new Doppler radars in Barbados, Belize, Guyana and Trinidad & Tobago.  The Project will link the new radars with others already in place in the region to form a modern network of nine radars as part of the Caribbean Early Warning System for severe weather conditions. 

3.
The Caribbean Forum of ACP States (CARIFORUM) in Guyana has overall responsibility for the Project, officially entitled the “Regional Weather Radar Warning System Project, using resources of the 9th European Development Fund (EDF).  The implementation of the Project is under the overall supervision of a high-level Administrative Steering Committee, with membership from the European Commission as the Funding Agency, CARIFORUM as the Contracting Authority, and the CMO as the Project’s Implementing Agency/Supervisor.  The overall management of the Project is being carried out in a centralized manner through the Headquarters of the CMO in Trinidad & Tobago.  The Project Management Unit (PMU), made up of a Project Manager and a team of engineering and radar experts, has been provided by a consortium of the MET OFFICE of the United Kingdom and Royal Haskoning (Netherlands-UK).  The PMU’s operations have been located in the CMO Headquarters since July 2005.
4.
The CMO Headquarters has been consumed with this Project now for several years before the 2005 start and most certainly since.  The year 2008 was expected to be the final year of implementation activities, with 31 June 2009 is the deadline for closure of the implementation phase.  The ups and downs of this very complex and delicate Project over the years have been mostly of an administrative and financial nature, including major difficulties that brought the Project very close to collapse back in 2006 and once again in 2008.  Three of the four radars have now been installed, but technical difficulties eventually surfaced at the installation and testing phases that have delayed the hand-over of the radars to the four Governments in time for the 2008 hurricane and rainy seasons.  This document will provide the Council with information on all implementation activities to date, examine the administrative and contractual problems and implications, provide information on remaining national actions to complete implementation and plan discuss post-implementation operational matters.  
B.
Summary of Technical Features of the Project

5.
The main features of the Radar Project are:

· New Doppler digital weather radars in Barbados, Belize, Guyana and Trinidad & Tobago; 
· The creation of a regional radar composite network comprising these four radars, plus existing radars in Jamaica, the Dominican Republic, Guadeloupe, Martinique, and French Guiana;
· The availability of radar data in all CMO Member States and the wider meteorological community.

6.
Four powerful, high-precision METEOR 600 S-band Doppler radars have been manufactured by the Selex-Gematronik Company of Germany.  The METEOR 600S is particularly suited to tropical regions where there is extremely heavy rainfall and severe thunderstorm activity.  The locations of the radars are as follows:
· Barbados – Castle Grant in the parish of St. Joseph;

· Belize – the Meteorological Office at Philip Goldson International Airport;

· Guyana – near Cheddi Jagan International Airport (just to the south of the airport perimeter); 

· Trinidad and Tobago – Brasso Venado on the Central Mountain Range in Trinidad.

C.
Status of Project Implementation
7.
By November 2008, the radars in Belize, Barbados and Trinidad & Tobago have been installed, while installation of the radar in Guyana awaits the completion of the radar tower upon which it will be placed.  Installation is currently scheduled for January 2009.  Table 1 provides a summary of all major project implementation activities and results from the beginning of the Project:
Table 1
Project Activities
	Item
	Activity & Results

	1.
	Radar Technical Specifications and Preliminary Building Design prepared by CMO

	2.
	Establishment of a Project Management Unit (PMU) in CMO Headquarters

	3.
	Two 20-metre concrete radar towers designed & constructed in Trinidad (completed) and Guyana (January completion).  Trinidad tower built to withstand seismic activity

	4.
	Steel radar tower, ancillary buildings and facilities constructed in Barbados

	5.
	Removal of old radar, renovation of existing Met. Service building in Belize to accommodate new radar

	6.
	Four S-band Doppler radars built by Selex-Gematronik company in Germany

	7.
	Training of radar technicians at radar factory in Germany in two batches (Barbados 2; Belize 3; Guyana 3; Trinidad & Tobago 3 and CIMH 2); Factory Acceptance Test (FAT) on radars completed in Germany in conjunction with technician training

	8.
	Radio path surveys for data transmission from remote radar sites in Trinidad & Barbados to Met. Offices & CIMH undertaken

	9.
	Météo-France (MF) completes software for creation of regional composite.  Composite already on MF website for expansion as new radars come on-line

	10.
	Regional satellite communications established by CMO via ISCS for transmission of composite images; establishment of FTP facility for larger radar data sets underway (near completion)

	11.
	24 Visual Display Units purchased for Met. Offices in all CMO States & CIMH. Software for composite installed & tested by MF and CMO at CMO HQ.  Shipping to Met. Services & CIMH is expected to begin before the end of 2008

	12.
	Radar installed in Trinidad, Barbados and Belize.  “Burn-in” of radar systems undertaken in Trinidad & Barbados; partially in Belize.  Some technical difficulties encountered; delays in Site Acceptance Test (SAT).  Images available in T&T & Barbados; on-site software & hardware training for Met staff/CIMH undertaken by SELEX.  SAT completed in T&T & Barbados in November.  3‑year warranty to commence after SAT. [SAT scheduled for Belize in December.  “Burn-in” and SAT, software & hardware training in Guyana immediately after installation]

	13.
	Two sets of radar spares at each site.  Central spares depot and maintenance support facility established at CIMH.  Complete radar display systems for teaching & research provided to CIMH


8.
The activities described in paragraph 7 have been implemented through a series of direct Service, Works and Supply Contracts, and through two Operational Work Programmes managed by the CMO and the PMU.  The status of these activities as of 30 September 2008, in relation to budgets, is shown in Table 2 below.  It is of interest to note the contracts that have been completed under budget: 
Table 2
Project Expenditure Report

Summary

15 November 2008
	
	
	CURRENCY
	BUDGET
	EXPENDITURE
	% REMAINING

	SERVICE CONTRACTS
	

	1
	Project Management and Technical Advice (PMU)
	EUR
	1,328,323.64
	980,963.20
	26.15%

	2
	Detailed Design
	TT$
	1,687,000.00
	1,569,986.27
	6.94% CLOSED

	3
	Supervision
	TT$
	1,496,736.00
	1,135,708.22
	24.12%

	4
	Météo-France Direct Agreement
	EUR
	225,895.00
	60,508.99
	73.21%

	SUPPLY CONTRACT
	

	5
	Supply of four Doppler Weather Radars
	EUR
	6,664,775.00
	3,998,865.15
	40.00%

	PROGRAMME ESTIMATES
	

	6
	Start up Programme Estimate
	TT$
	100,104.33
	100,104.33
	0% CLOSED

	7
	Operational Programme Estimate (OPE) [Work Programme]
	TT$
	8,758,604.15
	3,783,347.96
	56.8%

	WORKS CONTRACTS
	

	8
	Guyana
	EUR
	956,782.78
	266,924.23
	72.10%

	9
	Trinidad
	EUR
	1,967,413.24
	1,723,642.75
	12.39% CLOSED 


9.
At the end of the Project, the radars will be owned by the four national governments and operated by their respective Meteorological and Hydrometeorological Services.  The Council will recall that the completion of the radar tower in Guyana had been rescheduled after the initial site chosen was changed to a new site.  Other than that delay, it had been hoped to hand over the other three radars to the Governments early in the 2008 hurricane season.  Radar images were already being received in Trinidad in July during the first “Burn-in” period.  Unfortunately, an unusual technical difficulty occurred that caused a stoppage in the “Burn-in” procedure.  A new safety regulation had been introduced within the European Union for electrical systems that forced the radar manufacturer to use a new type of Pulse Transformer that was supposed to comply with the new regulations.  All of these Pulse Transformers failed during or immediately after the “Burn-in”, causing the manufacturer to acquire and test further new designs before installing into the radars and resuming tests.  This problem led to delays of several months to the SAT and ultimate commissioning of the radars.  Official hand-over ceremonies have been rescheduled.  The ANNEX to this document shows the radar facilities.
D.
Regional Radar Composite Network System
10.
The creation of an electronic composite of available regional radar data is a fundamental component to the early weather warning system in the Caribbean.  The configuration is shown in Figure 1 below.  Within the Radar Project, the composite is being implemented through a Service Contract with the French Meteorological Service - Météo-France.  The software has been created and tested by Météo-France.  The CMO has established the protocols for satellite and Internet transmission of images from the four new radars and Jamaica to Météo-France in Martinique, which will rebroadcast the complete composite.  The gap shown in Figure 1 over Puerto Rico is covered by a radar on that island but not as part of this network.  The CMO’s initiative to close the real gap in the vicinity of the Cayman Islands will be discussed under Agenda Item 10.  Some examples of composite imagery prior to and within the Project are shown in Figures 3 and 4 the ANNEX.
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Figure 1 shows the expected radar coverage at 400km range

E.
Contract and Administrative Problems within the Project – Implications and Solutions
11.
The 47th session of the Council (St. Vincent, 2007) was told of a number of risks to the Project, primarily as a result of delay with the radar building in Belize and the restart of the building in Guyana.  Most of these risks have actually become problems that have led to conflict between the European Delegation and CARIFORUM/CMO.  The conflicts and problems have impacted on some contracts and activities within the Operational Programme Estimate (OPE), as well as one major contract and activity outside of the OPE.
E1.
OPE Activities Not Implemented
12.
The OPE – or “Work Programme”, shown in Table 2 of Section C above, is used for specific direct labour operations and other programme activities that are not covered by the larger contracts.  It is also used to manage different components of the Project for which contracts could not be awarded for one reason or another before the deadline for the commitment of funds, which was 31st October 2006.  The OPE, carried out through an Imprest Account administered by the CMO, was approved by the Contracting Authority (CARIFORUM) and the European Commission on 26 October 2006.  The approved OPE included, as was then required, the following article:

“The proposals for award of contracts and grants must be presented to the Head of Delegation for approval, excluding the proposals of award of contracts to be concluded on the basis of one single offer, that is to say up to EUR 5,000.”

13.
However, after the OPE came into effect but before any expenditure in the Work Programme, the Delegation of the European Commission informed the Implementing Agency that, effective 19 March 2007, the European Council amended the Financial Regulation by the issuance of the Council Regulation (EC) No 309/2007, which states inter alia;
3.
In the case of indirect decentralised operations, the contracting authority within the meaning of Article 73(1)(a) shall entrust tasks relating to the implementation of project or programmes to bodies governed by public law of the ACP State or State concerned or bodies governed by private law that are legally distinct from the ACP State or States concerned.  In such case, the body concerned shall assume management of the programme or project in place of the National Authorising Officer.  Task so delegated may include the power to conclude contracts and mange contracts and the supervision of works on behalf of or for the account of the ACP State or States concerned
14.
The advice to the CMO by one office of the Delegation was that the new Regulation removed the requirement for the prior approval of contracts under the OPE.  The CMO therefore proceeded accordingly.  Unfortunately, in May 2008, more than one year later and after several contracts had been concluded, a conflicting position emerged from the Delegation with a very differing interpretation of the new Regulation and which “reinstated” the need for the prior approval process.  There were also inconsistent views on some “management” procedures used by the CMO as a result of interpretation of the new Regulation.  The resulting conflict that emerged between the Contracting Authority and Implementing Agency, on one hand, and the Funding Agency on the other, led to the following situation with the seven contracts envisaged under the OPE, shown in Table 3. 
Table 3: 
Disputed Contracts under the OPE
	
	OPE Contract/Activity
	Contractor
	Comments

	1
	Radio Path Survey in Trinidad and Barbados
	Illuminat 
	Completed and paid via OPE.  Contract rejected by EU

	2
	Civil Works In Barbados
	Edghill Associates
	Contract accepted after initial doubt on procedures. Work Completed

	3
	Supervision of Civil Works in Barbados
	Errol Clarke
	Contract accepted after initial doubt on procedures. Work Completed

	4
	Civil Works in Belize
	Fabro’s Industries
	Contract accepted after initial doubt on procedures. Work Completed

	5
	Supply of Power Generator in Belize
	Fabro’s Industries
	Contract prepared but not approved in time for OPE

	6
	Training Coordinator
	Ms. Earlene Phillips
	Contract not allowed

	7
	International Training Consultant
	Ms Kaitlyn McLaughlin
	Contract not allowed


15.
The evaluation of all tenders were conducted by committees comprising the CMO, the PMU officers, an observer from the Delegation of the European Commission in Trinidad and Tobago and other qualified persons.  The four OPE contracts not accepted by the Funding Agency all need clarification: 

Contract #1:
Only two local companies were identified capable of undertaking the task, and even though the CMO extended the search internationally on the advice of the Delegation, those two local companies were the only tenderers for the contract.  The tenders were evaluated because retendering was no longer possible within the time frame of the OPE and failure to undertake the task would have brought the entire Radar Project to a halt as the transmission of radar data from the sites to the Meteorological Offices would not have been possible.  After the award of the contract and the task completed and paid for, the Delegation then rejected the contract because the minimum number of three tenders was not achieved.
Contract #5:
The Delegation requested a review of the tendering procedures just as the contract was about to be signed.  It was held for a considerable time during the period that the parties attempted to resolve all issues but, although the Delegation accepted that the CMO used the correct procedures and the contract was proper, the time limit for awarding contracts under the OPE had been reached.  The contract was therefore not allowed.
Contracts #6&7:
The entire Training Component of the Radar Project has been the subject of considerable differences in philosophy from the outset.  There have been major differences of opinion, incorrect advice on implementation mechanisms and even what can be viewed as hostility from some quarters to this Component of the Project.  At the centre of the issue was the CMO’s insistence that the International Training Consultant MUST have considerable experience in the use of Doppler weather radars in the TROPICS, including experience with tropical cyclones (from depressions to hurricanes).  
After lengthy searches, with the great assistance of the WMO, the only expertise that was identified was from North America; but the insistence of the European Commission that the experts must come from Europe or an ACP country led to a stalemate.  The CMO requested and eventually obtained a derogation of the Rules of Origin, but by that time, most of the available time to implement the Training Component was used up.  The tendering for these two contracts #6 and 7 did not achieve the minimum number of three tenders, consideration of the special peculiarities of this Component were not accepted, and there was no more time to re-issue the tenders under the OPE.  The result is that the entire Radar Meteorology Training Programme, a very major element of the entire Project, designed to provide training in the interpretation of the data from the radars to the meteorological staff that will operate and utilize the radars, can no longer be implemented under this EU-funded Project.
16.
The CMO has been seeking solutions for the activities of contracts #1, 5, 6 and 7 above.  It is clear that these solutions will have to be sought outside of the Radar Project.  In the case of contract #1, which has been completed and paid for, there is a possibility that the CMO itself will have to forfeit that amount from the financial guarantee provided for the OPE, but other solutions will still be explored.  For contract #5, the CMO has proposed that the Government of Belize consider providing the standby generator from local funds.  For the major contracts 5 and 6, the CMO is exploring the use of residual funds from another regional project administered by the World Meteorological Organization to undertake a scaled-down training programme.
E2.
Contracts outside of the OPE
17.
The delays in Belize and the restart of the tower in Guyana created conflicts with other contracts that are already running within the Project.  These could be made worse as the completion of the Guyana tower is considered behind schedule.  

(i)
The Météo-France contract for regional composite cannot be completed if the last radar is not installed and operational before its contract ends in the first quarter of 2009.  The last radar must be installed and commissioned by SELEX-Gematronik before its contact ends in February 2009.
(ii)
The contract for the Project Management Unit (PMU) was due to end in August 2008. The PMU comprises both administrative personnel and technical experts, including radar specialists.  The PMU’s technical experts must (a) verify the proper completion of the radar building in Guyana, (b) verify a successful “Burn-in” of the essential radar components and supervise, authenticate and sign off on the critical Site Acceptance Test (SAT) on all radars, and (c) provide administrative support for all incomplete contracts within the Project.  Without the SAT process, the radars cannot be commissioned and final payments on the Météo-France and SELEX contracts cannot take place.
18.
Because of the circumstances in Guyana, the Delegation granted an extension to the Service Contract for the Supervision of the Guyana radar building. However, the Delegation refused to use available funds from the Project’s global contingencies to fund the extension of the Supervision Contract in Guyana.  The Government of Guyana agreed to cover the cost of that extension.  The Secretary-General of CARIFORUM personally requested an extension to the PMU’s Service Contract for the reasons expressed in paragraph 17, using the same global contingency funds.  Unfortunately, the Delegation of the European Commission also refused that request and granted a no-cost extension to the PMU only to allow the radar experts, who are not full-time PMU staff, to undertake the SAT process, for which funds had already been included in the original contract.  
19.
As a result, since August 2008, the Project has not had an operational PMU.  The administrative arm of the PMU has ended its operations, with minimal support to the CMO coming from the Project Manager, who happened to remain in Trinidad & Tobago for a limited period.  It should be noted that the CMO, as the Project’s Implementing Agency, has been forced to take over the day-to-day functions of the PMU, even though several building-related technical matters still needed the PMU’s engineering personnel for resolution.
F.
National & Regional Implementation and Operational Issues & Actions

20.
Meteorological and Hydrometeorological Services and other Government authorities in the four radar host countries have done a great deal to ensure that the Project implementation is undertaken as smoothly as possible.  Most of these matters are specified in the Memoranda of Understanding on the Project between CARIFORUM and the four respective Governments.  Article 4.1 of each MOU states, in part, that the Government agrees to “operate the Radar Station through the Meteorological/Hydrometeorological Service under the general auspices of the CMO.”  Table 4 below provides obligations extracted from the MOUs for which actions were still required or not yet complete within the Meteorological Services, along with some operational (post-commissioning) activity.
Table 4:
Extracts from Memoranda of Understanding on the Project
	Article Number
	Text
	Some Related Actions Required

	6.1
	The Radar Station will be operated by the NMS in accordance with the technical specifications of the manufacturers and within the technical and administrative arrangements established under the CMO.
	NMS to establish strict radar management, including restriction of control of radars to designated System Managers

	6.5
	The NMS will operate an Internet Server or any agreed superseding technologies to provide radar data to the public and other users.
	Establish internal data networks within the NMS and subsidiary offices to share radar data; modern/adequate websites for radar and regular weather data, forecasts and warnings [These are still not fully established and tested]

	6.6
	The NMS will establish the arrangements to provide “real-time” weather radar data to any special user that may have such requirements for its operations.
	Planning of local arrangements for data to civil aviation (Air Traffic Control), disaster management, hydrological users, etc 

	6.8
	…agrees to participate in the creation of a regional Radar Composite System and Service, through the Météo-France facility in Martinique (SRMA), as defined in arrangements between the CMO and Météo-France.
	Regional and international radar data transmission using the WMO BUFR code via the VSAT system and to specific meteorological users using file transfer protocol (ftp) servers.  [The CMO and the CIMH have both offered their Internet servers as back-up capacity for radar data]

	6.8 (v)
	The NMS will participate in a Technical Committee, along with representatives of the other Radar Stations and the SRMA, to determine all technical matters in connection with the Composite Service.
	CMO will establish Technical Committee in 2009 comprising System Managers, the CIMH, Météo-France and the CMO HQ.  CMO will also establish a Network/Committee of radar technicians.


21.
The Meteorological Services of all CMO Member States, including those with radars and the CIMH, are being provided with special Visual Display Units (see Table1) for the display of radar data, either through VSAT reception or through the Internet.  Local authorities will be required to agree that these units will only be used for the purposes intended.  In addition to the Meteorological/Hydrometeorological Services in the four radar-host countries, it is advisable that the other Services that have more than one Meteorological Office also operate similar internal data networks between their Offices.  These internal networks would to serve as back-up capacity for sharing radar data, along with the provision of regular weather data, forecasts and warnings.  

G.
Non-Project Near-Future Radar Activities
22.
The CMO had been hoping, if time had been available within the Project implementing period, to undertake one further radar-related survey.  It was and still is the intention of the CMO to commission a survey by an independent and reputable institution to test and verify the conformity of the radar emissions to international health and safety standards.  As this survey was not specifically envisaged within the Radar project, the CMO will have to seek funding support for this activity in the near future.  
23.
When any new radars are installed, the radar manufacturers provide factory calibrations for electronic components and for meteorological data.  It is well established that factory calibrations for meteorological data are not specific to any particular climatic regime.  The radars installed within this Project would not have been calibrated for the deep tropical conditions.  The radars must therefore be recalibrated against ground-based rainfall networks at different times of the year.  Once the radars are fully operational, the Meteorological Services and the CIMH will need to undertake the meteorological calibration of each radar.  This will be a major activity that will require the collaboration and involvement of local hydrological and agrometeorological agencies that also operate rainfall networks.  The CMO will explore the methodologies of this calibration with all parties in 2009.
24.
Taking into account the fact that the Radar Project must be concluded in 2009, and that the CMO is currently implementing the Project without a Project Management Unit, the Radar Project will still continue in 2009 to be the primary focus of the CMO Headquarters.  Notwithstanding the enormous difficulties and hurdles faced over the last many years and in 2008 in particular, it is widely expected that the implementation of the EU-funded CARIFORUM “Regional Weather Radar Warning System Project, will be deemed a success.
Action Proposed to Council:

25.
The Council is invited to:

(i) Note the progress with the implementation of the Radar Project;

(ii) Note the budget management activities, including the number of contracts that have been completed under budget;
(iii) the particular challenges, difficulties and circumstances concerning the activities that have not been undertaken, support proposed solutions or provide guidance on alternate solutions;
(iv) Urge the radar host countries to urgently complete all local activities to enable the operation of the radars as agreed to by their respective Governments;
(v) Provide any guidance it may desire towards the closure phase of implementation.

___________
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