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FORTY-SIXTH  SESSION

St. John’s, ANTIGUA & BARBUDA, 7-8 DECEMBER 2006
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.
The demise of the old CMO radar network left the Caribbean Early Warning System with a major weakness, since weather radars are absolutely necessary for providing the high level of detail needed for accurate and timely weather warnings for the islands.  Once within range, radars provide continuous details of the structure, development, intensity and movement of weather systems that are only estimated from weather satellites.  This Radar project will link the new radars with others already in place 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 Regional Weather Radar Warning System Project [Official title:], 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.  A Regional Coordination Unit, which includes representatives of the National Meteorological Services of Barbados, Belize, Guyana and Trinidad & Tobago, coordinates the technical aspects of the Project.  The overall management of the Project is being carried out in a centralized manner through the Headquarters of the CMO in Trinidad & Tobago.  The Regional Authorizing Officer (RAO) for the Project - the Secretary-General of CARIFORUM - is based in Guyana and a Deputy Regional Authorizing Officer (DRAO) is located in Trinidad & Tobago. 
4.
Many very hectic activities have been undertaken and several developments have taken place since the last session of the Council.  While this document will suggest considerable success, it will also reveal major difficulties encountered that brought the Project close to collapse.  The Radar Project is now in full implementation.  The pace of activities in the coming year will be equally hectic and will involve ALL relevant parties at the national level, leading to the delivery of the weather radars.  This document will show that there are still major challenges and risks for the Project that must be overcome in the shorter time-frame.
B.
Summary of Technical Features of the Project

5.
The Radar Project will feature:

· Four new Doppler digital radars in Barbados, Belize, Guyana and Trinidad & Tobago, which will provide continuous real-time radar coverage out to 400 kilometres from each site and which will enable the National Meteorological Services (NMSs) to provide images and guidance to the public and key local sectors, such as the aviation industry, the water resources sector, agriculture and disaster preparedness officials.

· The creation of a regional radar network comprising these four radars, plus existing radars in Jamaica, the Dominican Republic, Guadeloupe, Martinique, and French Guiana.  This regional network will provide an electronic composite of all the radars, thereby providing broad areal coverage of the Caribbean islands.  Consideration will be given to integrating existing radars in Puerto Rico and St. Maarten (if feasible) into the network at a later date.  

6.
The configuration of the network is shown in Figure 1 below.  
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Figure 1 shows the theoretical radar coverage at 400km range

7.
Figure 1 shown two gaps in the network.  The gap near Puerto Rico is artificial because, as mentioned in paragraph 5, there is a radar in Puerto Rico.  The real gap in the network will lie over the western Caribbean between the radars in Belize and Jamaica.  CMO’s initiative to close this gap is discussed under Agenda item 9.
C.
Implementation
C1.
Radar Locations

8.
The four new weather radars will be located on the following sites owned by the national governments and operated by the Meteorological Services of the four host countries:

· 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.

C2.
Operational Project Management

9.
Figure 2 shows the general management structure above the dotted line.  The Training Programme will be managed through a work programme under the direct control of the CMO.  The other components reporting to the CMO collectively form the Project Management Unit (PMU), which began operations in July 2005.  The PMU is provided by a consortium comprising the MET OFFICE of the United Kingdom and Royal Haskoning (Netherlands-UK) and is made up of the following staff:

(i) A Project Manager (Mr Michael Dalrymple);

(ii) A Civil Works Expert;

(iii) A Radar Installation Expert;

(iv) A Computer Networks and Electronic Communications Expert;
(v) A Systems Integration Expert;

(vi) Two locally-employed project staff (Project Officer and an Administrative Assistant). 
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Figure 2:
General Management Structure, Systems & Service supply 

C3.
Contracts
10.
For the components below the dotted line, the following contracts have been awarded after regional and international tendering, or direct negotiations:

(i)
Building Detailed Design (Service Contract):
Vikab Engineering Consultants Limited (VECL) of Trinidad and Tobago

(ii)
Building Supervision (Service Contract):
Vikab Engineering Consultants Limited (VECL) of Trinidad and Tobago
(iii)
Radar Manufacturer (Supply Contract):
SELEX Sistemi Integrati (GmbH)-Gematronik of Germany
(iv)
Radar Building Guyana (Civil Works contract):
Courtney Benn Contracting Services Limited of Guyana 

(v)
Radar Building Trinidad (Civil Works contract):
Alpha Engineering & Design (2002) Ltd of Trinidad & Tobago
(vi)
Regional Composite System (Service contract):
Meteorological Service of France (Météo-France) [direct negotiations]
C4.
The Civil Works Issue – Problems and Solutions

11.
Paragraph 10 indicates contracts for the construction of radar buildings and associated civil works only in Guyana and Trinidad, but not in Barbados and Belize.  The Building Supervision contract shown is also only for those two sites.  This is a result of the failure of the normal tender process for the construction of buildings in all four sites shown in paragraph 8, as envisaged.  The following two tables show the Project’s overall budget and the details of the budget for the civil works for the four sites.  They indicate the reason for the failure of the tender process and point to options available to the CMO for its resolution.
	 
	Activity
	Approved €

	A
	Project Management Unit, Technical Assistance, Start-up/Design and Operational Phase
	1,383,313

	B
	Civil Works Buildings and Infrastructure
	 

	 
	B1.    Design & Supervision                
	330,529

	 
	B2.    Civil Works and Infrastructure
	2,754,403

	C
	Radar Systems Supply and Installation
	7,159,467

	D
	Display Systems and IT
	236,216

	E
	Composite System/Service - Météo-France
	277,500

	F
	Meteorological Training
	440,344

	G
	Evaluations 
	100,000

	H
	Audits
	50,000

	H
	Contingencies
	468,228

	I
	Total funded by EDF
	13,200,000


Table 1:
Overall Approved Project Budget, showing general budget lines

	 Line Item B2
	2003 Estimates €
	2006 Estimates €
	Tendered €

	Civil Works Buildings and Infrastructure
	 
	 
	Low
	% Excess of 2003 (& 2006)
	High
	% Excess of 2003 (& 2006)

	(i)    Belize
  (Lot #1)
	529,698*
	1,176,837
	 
	 
	 
	 

	(ii)   Barbados
  (Lot #2)
	827,961*
	1,280,263
	2,192,537
	165 (71)
	2,192,537

	165 (71)

	(iii)  Guyana
  (Lot #3)
	586,909*
	821,703
	862,043
	47 (5)
	1,034,369
	76 (26)

	(iv)  Trinidad & Tobago 

  (Lot #4)
	809,836*
	1,250,502
	2,099,976
	159 (68)
	2,778,092
	243 (122)

	Total
	2,754,403
	4,529,305
	5,154,556
	87 (14)
	6,004,997
	118 (33)


Table 2:
Detailed Budget for Line Item B2 - 
Civil Works Buildings and Infrastructure
12.
The 2003 estimates for the Civil Works Buildings and Infrastructure in the four sites, which is the amount approved within the overall 13.2 million, already included a factor for inflation, based on data available at the time.  In August 2006, the Detailed Design Consultants provided the CMO with new estimates for the civil works, based on the existing construction market in each country.  The 2006 re-calculated estimated cost is a very major 64% over the 2003 estimate used in the approved budget, reflecting the now well-known escalation of construction costs in the Caribbean over the last few years. 

13.
After some modification to the original scope of works envisaged, the evaluation of the tenders took place immediately after the deadline on Friday 22 September 2006.  Table 2 indicates that the total of the lowest technically compliant tenders far exceeds the financial resources of € 2,754,403 available for the construction of the four sites, as given in the Financing Agreement between the European Commission and CARIFORUM.  Consequently, the Contracting Authority cancelled the tender process and endorsed a negotiated procedure with carefully selected compliant tenderers.  The negotiated procedure became necessary because (a) there are no other sources of funds from the European Commission to complement the € 13.2 million, (b) there are limits to budget line transfers, which are stated in the Financing Agreement by the European Commission, and (3) there was insufficient time to re-tender before the European Commission’s date of 31 October 2006 for all Project funds to be committed. 
14.
Important in the process was the fact that, in total, seven (7) bids were received, comprising three (3) each for the sites in Guyana and Trinidad and Tobago, a single bid for Barbados, with no bid received for the construction work in Belize.  The failure of the Belize bid, and the astronomical tender costs of the others, particularly Barbados and Trinidad & Tobago, meant that some harsh technical decisions had to be made in an attempt to undertake this critical component of the project within the approved amount of € 2,754,403, plus limited savings from other budget lines.  Since there was no bid for the Belize building, the Commission’s rules meant that a different solution would need to be sought for that site.
15.
With literally only a few weeks to save this Project from collapse, a multi-pronged strategy was embarked upon.  In close collaboration of the European Commission, the PMU conducted negotiations with tenderers from Barbados, Guyana and Trinidad and Tobago, while the Coordinating Director sought solutions with the Ministers and officials from the four countries involved, with the Secretary-General and senior officials of CARIFORUM.  With the very high gap between tendered costs and available resources, it proved impossible for the negotiated process to provide a solution for all three tendered sites.  The final agreed solution, dictated by the strict constraints of the European Commission’s rules and regulations, was as follows:
(i) The construction of reinforced concrete towers in Guyana and Trinidad;

(ii) The renovation of relevant parts of the existing Met. Office building in Belize that housed its old weather radar, in order to accommodate the new radar;

(iii) The construction in Barbados of a steel tower and ancillary buildings to accommodate the new radar and associated equipment.

16.
It is important to note that the CMO, as the Implementing Agency, had always indicated that, if negotiations with tenderers and other options were not feasible or failed to produce results in the appropriate timeframe, it would consider the very last resort of placing one or more of the new radars on more affordable steel towers, instead of the reinforced concrete as designed.  Steel towers are widely used across the world, but there are several technical reasons why the CMO does not consider them the best option for the Caribbean countries…or any developing country.  The steel towers will have to be specially designed to minimize any technical drawbacks.  
17.
The civil works for Barbados and Belize will now be undertaken along with the remaining activities within the Project’s Operational Programme Estimates (OPE) [or Operational Workplan].  These activities include Item D - Display Systems and IT and Item F - Meteorological Training in Table 1.  The total value of the OPE is TT$ 8,264,825 (approx € 1,043,723) and is managed directly by the CMO through a special Imprest Account in a local bank.  In this connection, the CMO had to provide the European Commission with a financial guarantee of TT$ 1 million, covering the account’s operational limits set by the CMO.  The OPE has a maximum duration of 14 months and all its activities must be completed within that timeframe.  The Meteorological Training Programme originally designed by the CMO has to be revised to accommodate this strict time-frame set by the Commission’s rules.  The World Meteorological Organization (WMO) is expected to collaborate with the CMO in this component of the Project.  
C5.
Meeting the N + 3 Deadline
18.
As mentioned earlier, this Project is being funded by the European Union under the 9th European Development Fund (EDF).  An important rule within the 9th EDF is a cut-off date of 3 years from approval (N+3 rule) for all funds within a project to be committed by the Commission, even though implementation and the actual dispersion of funds continue after that date.  Funds not committed by the N+3 date will be lost to the projects concerned.
19.
In the case of the CMO Radar Project, the N+3 date was 31 October 2006 since the Commission approved the Project in October 2003.  The CMO and the PMU therefore had one primary focus for all the months of the year leading up to 31 October – to get all contracts signed and all remaining Project moneys committed within the Project’s Operational Programme Estimates (OPE), mentioned above.  With the very close collaboration of the Delegation of the European Commission and the Project’s Deputy Regional Authorizing Officer (DRAO), this deadline was achieved, albeit at the very last minute.
20.
Meeting the N+3 deadline in this manner does not mean that all implementation activities can proceed at a less hectic pace.  It must be borne in mind that, under the same 9th EDF rules, there is still a specific period during which the funds actually have to be disbursed.  All OPE funds must be disbursed by the end of 2007 and all Project funds must be disbursed before the end of June 2009 with no possibility of access after those dates  
C6.
Radar System and Radar Buildings
21.
Under the contract signed with Selex-Gematronik (see paragraph 10), four powerful, high-precision METEOR 500 S-band Doppler radars will be installed in Belize, Barbados, Guyana and Trinidad & Tobago.  These will complement the radars in the existing network since the METEOR 500S is particularly suited to tropical regions where there is extremely heavy rainfall and severe thunderstorm activity.  The high performance METEOR 500 S with an 8.5 meter antenna will be delivered with latest generation magnetron transmitter, digital receiver and signal processor and RAINBOW data processing system.  Selex-Gematronik scope of work will include communication equipment, support facilities, radar technician training, installation, maintenance and logistics support for an initial period of three years.

22.
The delivery of the four radars is being timed to match the construction of the reinforced concrete towers, the restoration of the Belize building and the purchase or construction of the steel tower for Barbados.  The Factory Acceptance Test (FAT) for the first radar is currently scheduled for September 2007, to be followed by shipping and installation on the towers.  The design of the 15-20 metre concrete towers, produced by Vikab Engineering Consultants Limited (VECL) of Trinidad and Tobago, is shown in Figure 3.

Figure 3:
Design of Radar Buildings, showing Radar Antenna and Dome (© CMO).

D.
Training Activities

23.
The Project will provide training for (i) radar technicians and (ii) meteorological staff.  Training of radar technicians will be undertaken by the radar manufacturer, while training for meteorological staff will be undertaken under the direction of the CMO (see paragraph 17).

D1
Training of Radar Technicians

24.
Radar technicians from each radar host, plus the CIMH, will be trained by the radar supplier. 

· The first part of the training will be undertaken at the supplier’s factory for technicians from each site, which will include a Factory Acceptance Test (FAT) period.
· This will be followed by a period of practical On-the-Job Training (OJT) for these technicians at each radar site, so that the local technicians would participate in the installation of their radar with the supplier’s technicians.  Training will continue through the Site Acceptance Test (SAT) period and after installation.
D2
Training of Meteorological Staff

25.
The primary and higher level training of the Met. Services’ staff will be undertaken by an international Training Expert.  Staff of the CIMH and selected staff from each radar site will undertake other components of training.  

26.
Three main levels of training are:

(1) Training of two System Managers for each of the four radar countries and two CIMH teaching staff.  

(2) Training of Meteorologists and other staff of the host countries by the Training Consultant, assisted by the local System Managers.  

(3) Training of Meteorological staff in the non-radar countries by the CIMH staff. 

27.
The following phases are planned for the training of Meteorological staff:

· The First Phase will take place before any radar installation and will cover the basic radar theory, Doppler theory and selected applications from other networks. 

· The Second Phase, just after a new radar installation, is for the hands-on handling of the new radar systems and use of real-time data by the radar-host users.  

28.
A Third Phase of training had been planned for approximately one-year after the radar installation to apply the theoretical background to case studies.  Due to constraints referred to in paragraph 17, the CMO will seek new arrangements to undertake this phase of training.

29.
It is important that the NMSs make decisions on which staff members are to receive the technician training, and which are to receive training as System Managers.
E.
Host Government-related activities

E1.
Immediate Actions
30.
Several project activities at the local level have been necessary before civil works can commence at any site and before the radars are to be constructed.  Most of these have been completed by the National Meteorological Services or relevant Government ministries, while progress has been slow in others.  Some urgent activities are: 

· Provide 360 degree visibility survey of each radar site, showing possible topographical obstructions with distances and angles (include photographs) (None completed);

· Make appropriate preparation to hand over control of the radar site to the CMO, as Implementing Agency, at a date to be agreed to by the NMS and the CMO (incomplete).

· Make appropriate maintenance and training arrangements or plans, based on the section below (incomplete).

31.
In accordance with the Memorandum of Understanding between the Governments and CARIFORUM, and in accordance with the Cotonou Agreement with the European Union, the Project will be exempt from duties and taxes.  Arrangements in each country are therefore urgently needed to facilitate the commencement of works.
E2.
Maintenance Arrangements
32.
It is the responsibility of the four radar host countries to determine their own radar maintenance arrangements, which no doubt differ from place to place.  To assist the four countries in making their decisions, the CMO had indicated to the respective National Meteorological Services how the skills of technicians have changed since the period of the old CMO radars.  Unlike that period, most types of meteorological equipment now rely on the wide use of electronics and computers.  In small services, such as those in CMO Member States, it is therefore no longer considered feasible, nor economical, to have specialist technicians assigned only to radars.  Today’s meteorological technicians have to be generalists covering all meteorological equipment, including radar technology.  

33.
In this regard, some of the options that could be considered at the national level are:

· In-house Met. Service maintenance staff for radar and other equipment;

· Contract the radar maintenance to other government electronics entities, such as airport electronics maintenance services;

· Contract the radar maintenance to private sector electronics entities;

· Establish a maintenance agreement with the CIMH, whose radar technicians will also receive training by the radar supplier within the Project.

34.
At the time of preparing this document, maintenance arrangements have been completed or confirmed in three of the four countries.  Delays in determining maintenance issues and in identifying technicians to be trained will impact negatively on the training programme of the radar manufacturer and ultimately on the radar delivery (see next section).  The maintenance arrangement is one of the most pressing issues at the national level.
F.
Challenges and Risks to the Project
35.
The maximum level of funding for the Project is € 13.2 million, as shown in Table 1.  Under the 9th EDF rules, there are no other funds available to the Project.  Notwithstanding the fact that the N+3 deadline was met, as discussed in Section C5, there will continue to be several challenges to be overcome and there are still a number of risks that could negatively impact on the Project’s implementation.  

36.
One of the major challenges involves the switch from the original concrete towers to a renovation of the existing building in Belize and the construction of a steel tower in Barbados, as described in paragraph 15.  The decision to use these options had to be made without adequate information on the implications, in terms of preparation, new building specifications, contract supervision, detailed costs and the possible time-frame to undertake these new tasks.  These challenges must be overcome at the earliest possible time.
37.
The installation of weather radars, as configured in this Project, requires the use of specific slots on the radio frequency spectrum.  Frequencies have been reserved by the International Telecommunications Union (ITU) for transmission by the weather radars themselves.  These frequencies are considered to be “safe” from encroachment.  The other frequencies relate to the radio transmission from each radar site to the National Meteorological Services.  There are certain preferred frequencies that have long been utilized or assigned to meteorological transmissions, such as in this case.  However, these same frequencies have long been sought after by other industries, particularly the mobile phone industry, which is constantly looking for more space on the radio spectrum.  It will be a major risk to the Project if the frequencies eventually assigned to this component of the Project were to be encroached upon.  This has already happened illegally in some countries.
38.
On the other hand, the external telecommunications component has challenges of a different nature.  In the early days of the Project’s formulation, certain telecommunication means were envisaged, while others were not considered as suitable or reliable enough for the Project’s objectives.  Since telecommunication technology, like computer technology, is changing so very rapidly, the Project always specified that the “latest available telecommunication technology” would be used.  The Project finds itself with the challenge of constantly reviewing its options for telecommunications since those not previously considered as suitable have in fact become very viable today.  Many of these will have a very direct bearing on the way the National Meteorological Services function after the radars become operational.
39.
The CMO and the PMU consider that the major risks to the Project from this point onwards are as follows:

(a)
Building construction delays, impacting negatively on the radar delivery dates (see paragraph 22);
(b)
Cost over-runs in the building programme, bearing in mind the discussion in paragraph 35;

(c)
Insufficient funds for all the civil works and towers in Belize and Barbados (ref: para 17 and 36);

(d)
Insufficient support from local authorities to ensure that all hurdles are cleared for the Project’s implementation, as determined in the MOUs signed by the Governments.
40.
In this regard, therefore, it remains in the primary interest of all the parties involved in the Project, namely the CMO, the PMU, the host governments and respective NMSs, the DRAO and the EC, to work very hard to ensure that all implementation activities are carried out with a continued sense of urgency.  As occurred in 2006 and the previous few years, the Radar Project will continue in 2007 to be the primary focus of the CMO Headquarters, notwithstanding any other activities and programmes to be undertaken, and the important 15th WMO Congress in May 2007.
Action Proposed to Council:

41.
The Council is invited to:

(i) Note the activities connected with the implementation of the Project;

(ii) Urge the radar host countries to expedite all remaining internal activities and arrangements, such as, surveys, site handover, radar maintenance options and staff for training identification;
(iii) Note the particular challenges and risks still facing the implementation of the Project, 
(iv) Provide any guidance it may desire for the future implementation.

___________

CMO Headquarters

November 2006
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