IMPACT OF HURRICANE GEORGES ON 

HEALTH SECTOR RESPONSE
SUMMARY

This report is compiled by the Pan American Health Organisation under the Disaster/Emergency Preparedness Programme.  It examines the impact of Hurricane Georges on the Health Sector response in the English speaking Caribbean Islands of Antigua and Barbuda, St. Kitts-Nevis, British Virgin Islands, Montserrat and Anguilla.  Hurricane Georges as it passed through the region from 20th–21st September 1998 with maximum sustained winds of 115 mph and gusting to 150 mph affected these Islands.  

INTRODUCTION

Tropical Depression Number 7 of the 1998 Hurricane Season developed from a tropical wave over the Eastern Atlantic, south Southeast of the Cape Verde Islands on 15th September, 1998.  The system rapidly intensified to form Tropical Storm Georges (pronounced Zhorzh) on 16th September 1998 at 11 a.m.  At 5 p.m. on 17th September the National Weather Service in Miami issued an advisory indicating that the fourth hurricane of the season had formed 1300 miles east of the Lesser Antilles and was moving westward at 20 mph.

The islands of the Lesser Antilles were advised to closely monitor the movement of Hurricane Georges as there was potential for it to develop further.  At 5 p.m. on 18th September a hurricane watch was issued for the islands of St. Lucia Northward to Anguilla including Saba and St. Maarten.  At 11 a.m. on 19th September the hurricane watch was extended to include the British and US Virgin Islands.  At this time the maximum sustained winds had reached 125 mph (category 3) and the system was moving West-Northwest near 18 mph.  At 5 p.m. a hurricane warning was issued for Dominica to Anguilla except St. Barthelemy and the French portion of St. Martin. Hurricane Georges had then developed into a category 4 hurricane with winds of 145 mph.  At 5am on 20th September the hurricane warning was extended to include the US and British Virgin Islands and Puerto Rico.

At 11 a.m. on 20th September the system was 30 miles east Southeast of Antigua and moving West-Northwest at 16 mph with winds of 115 mph (category 3).  On 21st September at 5 a.m. the system began affecting the BVI and the winds had decreased to 110 mph.  Its closest point of approach to the BVI was 46 miles south at 1 p.m. when the eye was 30 miles in diameter.  Therefore, this means that Tortola was 30 miles from the eye wall.  The system moved on to seriously affect the islands of Puerto Rico, Dominican Republic and Haiti.  A list of the co-ordinates and the track of Hurricane Georges can be seen at Appendix 1 and 2 respectively.

Damage was recorded along the path of Hurricane George.  St. Kitts-Nevis, Antigua and Barbuda, Montserrat, Anguilla and the British Virgin Islands were all affected by this system, however, the majority of the damages were seen in St Kitts and Antigua.

ST. KITTS-NEVIS

GENERAL DAMAGES

Hurricane Georges impacted St Kitts-Nevis on the night of Sunday 20th September and the morning of Monday 21st September 1998.  The Hurricane was classified as a category three hurricane as the eye, 12 miles in diameter, passed directly over St. Kitts- Nevis at around 3 a.m.  The system carried with it winds of 115 mph and as the second quadrant of the hurricane passed the damages being inflicted rose significantly.  Many persons opted to move to shelters before the impact of the hurricane as well as after due to the loss of their homes.  380 persons remained in shelters and the Community Health Services were responsible for monitoring the shelters.  Three persons were reported dead and a few injuries were also reported that did not need major treatment.  Figures released by NEMA on 22nd September 1998 indicated that approximately 80%-85% of the housing stock on St. Kitts had been affected.  There was partial and complete roof failure and in some cases complete demolition and collapse of houses could be noted.  Approximately 3000 persons had to evacuate their homes.  The Government also suffered major damages to their buildings.  All schools were damaged severely and in excess of 50% of the designated shelters suffered major damages to the extent where they were rendered unusable.  The electricity generating and distributing areas also suffered damages.  The JNF General Hospital suffered extensive damage and most of the Tourism plants would have to be closed for at least 2 months.  In the agriculture sector 50% losses were estimated for the 1999 sugar harvest and in the Education Sector it was projected that schools would need at least 2-3 months for repairs.  Initially the damage was estimated to be US$402,074,074 or EC$1,035,600,000.

The tourism sector was estimated to have EC$20,000,000 worth of damages.

Most of the hotels would have to be closed for 1 month and this would cause at least 2300 persons to be out of work for 2 months.  

The Water Department suffered minor damage to the tune of EC$100,000.  The Electricity Department sustained damage to power plant building, water damage to generators and a number of lines/poles were down bringing the estimated cost to EC$10,000,000.  There was very little damage to the main infrastructure for the telephone services.  All telephone exchanges were operational and the main damage was to the transmission lines and poles.  Damage was estimated to be EC$1,500,000.  In the commercial sector 35% roof damage was estimated which accounted for EC$25,000,000 and the industrial sector suffered 55% roof damage to the sum of EC$3,500,000 with 6,000 workers being displaced.

There were approximately EC$3,000,000 losses in food supply along with major damages to the Agriculture Sector estimated at EC$22,700,000.  The damages to schools were approximately EC$17,300,00 with major disruption of the school system thereby affecting 8,500 children.  The housing sector suffered EC$651,000 and there was an urgent need for roofing material.  Community and Sporting facilities suffered EC$5,000,000 worth of damages.  The ports suffered losses including the airport control tower and the terminal building and other surrounding buildings to the estimated cost of EC$10,000,000.  Government buildings suffered losses to their stock of buildings, police stations and the Defence Force headquarters in the amount of EC$50,000,000.  The General Economic Impact was estimated at EC$100,000,000 along with cleanup cost of EC$3,000,000.

In Nevis there were reports of damage to houses, hotels, roads and the police station in Charlestown.

On 22nd September 1998 at 2 p.m. the Prime Minister of St. Kitts-Nevis declared a National Disaster for the island of St. Kitts.

SPECIFIC DAMAGES TO THE HEALTH SECTOR
Although some precautions were taken to secure the hospital by installing improvised plywood shutters at all windows major damage was caused to the main hospital in St. Kitts – Joseph N. France General Hospital.  Water came in from the roof and not the windows as was expected.  Only one patient ward was functional.  The Pogson Hospital as well as the Mary Charles Hospital sustained roof damage.  The estimated losses were calculated to be EC$8,000,000.  There was also damage to Health centres at the tune of EC$4,000,000 therefore the total cost of damages to the health sector was estimated to be EC$12,000,000.

Joseph N. France Hospital, St. Kitts
The roof that was replaced following Hurricane Luis in 1995 has been lost again and other areas of the building have been seriously affected.  It is estimated that 90% of this hospital has been lost.  This is the only referral hospital on the island serving a population of 33,000 persons on St. Kitts and 9,000 on Nevis.  All 26 patients that could be discharged before the hurricane had to be removed and patients were accommodated temporarily in the Nurses’ Classroom and kitchen. On Monday 28th September 30 patients were accommodated at the hospital in the Maternity Unit causing serious overcrowding and inadequate bathroom facilities.  The roof to the laboratory was also lost and damage was sustained to support services such as the stores, laundry and CDDS.  Electricity was being provided to the hospital by stand by generator.  6 out of the 11 health centres had also been reported with damages. There was a need for quick rehabilitation of the health facilities in St. Kitts and Nevis and assistance in the design of the retrofitted hospital.  Assistance in repairing whatever possible or replacing lab equipment was also needed.  

A PAHO engineer for the Disaster Response Team that was also dispatched to St Kitts on 22nd September 1998 conducted a detailed survey and assessment.  The team consisted of a sanitary engineer; biomedical engineer and public health personnel and they were equipped with a satellite phone.  PAHO was also in constant contact with RSS, CDERA, UNDP and OFDA.

A team from the HMS Sheffield (British West Indian Guard Ship) assisted with emergency repairs to the Maternity Block to enable reoccupation, to provide electricity supply to the Maternity Block and to provide emergency repairs to the Laboratory’s roof to allow equipment checking to resume in a limited way.  A Structural Engineer also arrived on the afternoon of 22nd September to begin an assessment of the hospitals.  PAHO was awaiting clearance to proceed with working drawings and to tender the first phase of a major replacement project for JN France Hospital.  This would provide a new Accident and Emergency and Outpatient Department, Operating Theatres, Laboratory, radiology, Medical Records and Pharmacy and was estimated to cost EC$17m. Sound mitigation measures would be incorporated in all works being undertaken on these critical facilities to avoid a repeat destruction.  These works were expected to be complete in 24 months.

Alexandra Hospital, Nevis
There was some flooding at the hospital but minimal damage to most of the buildings with the exception of the old Nurses’ Home, which lost part of its roof.  This hospital was initially relying on standby generator for electricity with no indication of when the main power would be restored.  The emergency water tanks were also being used.  There was a need for replacement of some critical facilities such as the new Accident and Emergency and Outpatients Department and the refurbishing of the existing buildings which totalled EC$5.2m.  Some of this work was under project before Hurricane Georges struck the island.

HEALTH CENTRES 

Old Road Town Clinic – Newton Clinic
No serious damage was recorded and no emergency repairs were recommended.

Pogson Hospital
Some roof damage was reported.

Cayon Health Clinic
This was the most seriously damaged of the clinics located in a community that had also sustained significant damage.  The roof required full replacement.

ENVIRONMENTAL HEALTH AND VECTOR CONTROL
Monitoring of the water quality began on Tuesday 29th September and it was indicted that it was safe as treatment plants were functioning well.  Epidemiological surveillance continued with the assistance of CAREC but relatively few fevers, vomiting and diarrhoea cases were reported.  There was concern about a suspected increase in Aedes Aegypti infestation and in order to prevent this radio messages were being broadcast to reduce breeding locations. Public Health Officials were monitoring water quality and food safety in the shelters and supermarkets.

A report coming from the Caribbean Epidemiology Centre (CAREC) indicated that while chlorine residual levels are at values normally associated with safe water supply, there was concern given the level of rainfall and flooding accompanied by Hurricane Georges.  It was recommended that a chlorine residual above 0.5mg/L be maintained and preferably in the range of 1.0 mg/L since only a level of 0.5 mg/L was being attained at the treatment plant.  Also of note was the drop in chlorine residual between the treatment plant and the sampling point at Sandown road, a distance of 5 miles, which could have indicated that there was a leak.

There was also concern for the relatively high turgidity at the Cardin Avenue sampling point and at the treatment plant.  It was recommended that turgidity not exceed 5 NTU in any single sample and that the median turgidity not exceed 1 NTU.  Turbid water increases the risk of infection parasites such as giardia and cryptosporidium organisms not destroyed by chlorination.

ANTIGUA & BARBUDA

GENERAL DAMAGES

The damage caused by Hurricane George was not as devastating as that cased by Hurricane Luis that affected the island in 1995.  The main areas affected were Five Islands, All Saints Village, Crabbs Hill and Piggotts.  Major sea surges affected the Darkwood Beach area.  Hurricane Georges passed over the islands of Antigua and Barbuda during the night of Sunday 20 September and into the morning of Monday 21st September 1998.  Three schools on Antigua sustained roof damage - one extensively.  The All saints Police Station was also damaged and it was estimated that 10-20% of the housing sector had been adversely affected.  Approximately 2,202 dwellings sustained damages, 392 of these were totally destroyed, 959 had major damages and 851 had minor damages.  15% of the businesses have been reported minor damage and many of the hotels are closed or are in the process of doing repairs.    On 28th September damage estimates were collected and these estimates indicated that EC$ 150 million dollars worth of damages were caused to domestic housing, EC$4.5 million to Government schools, EC$5.0 to Government buildings (Health Facilities, Fire and Police stations, Ministry and Public Utility Buildings) and EC$850,000 to Private Schools.  Electricity and telephone lines were disrupted due to a number of fallen poles.  Trees blocked several of the roads and a number of radio stations were off the air.  Two fires were reported one being at a radio transmitter site.  Two deaths were reported, one in the Gray’s Farm area and the other in Sea View Farm and at least 2 persons were injured and treated at the hospital.

The Emergency Operations Centre (EOC) was activated and assumed responsibility for monitoring the situation.  Approximately 6,000 persons were evacuated and housed in 135 shelters across the island before the impact of the hurricane.  By 22nd September 600 persons were still in shelters and 61 shelters were in operation across the island and by 29th September 91 persons still remained in shelters with 11 shelters in operation.  There were 3,375 persons homeless on the island.  The VC Bird International Airport resumed operation as the lighting system was assessed and certified to be in adequate condition.  Telephone communications were also being restored to most of the areas in Antigua.  Most of the major roads have also been cleared and works had begun on the secondary and residential roads.

In Barbuda, housing damage was mainly to roofs and this had caused water problems in the area as water for domestic use in Barbuda comes from roof collection.  There were 4 persons housed in 1 shelter, 5 houses had been destroyed, 5 houses suffered major damages, 35 had minor damages and 30 persons were homeless.  By 29th September there was still no telephone communication and electricity had not been restored, but wireless radio communication had been established. 

SPECIFIC DAMAGES TO THE HEALTH SECTOR
HEALTH FACILITIES

Holberton Hospital tc "Holberton Hospital "
The Holberton Hospital was functional with some reduction of services due to physical damage caused by the hurricane, loss of the main power supply and to a lesser extent loss of main water supply.  It must be noted that the wards that were repaired after Hurricane Luis of 1995, and that took into consideration the implementation of mitigation measures during their repair work, were not affected.  There was however no loss of bed capacity.  The hospital medical stores and general stores area was unusable due to damage caused to the area by a fallen tree and collapse of a wall.  Subsequent water logging of the supplies caused much of the supplies to be lost including the refrigerator.  The laundry services were significantly reduced due to structural damage to the area and subsequent water damage was caused to the washing machines.  The hospital laboratory was affected by water damage to the lab equipment and reagents.  The X-ray department was unable to provide radiological services because of the loss of main power supply and standby power was not sufficient to operate the X-ray equipment.

The Accident and Emergency Department was fully operational and reported an increase in minor cuts, bruises, scrapes and nail pricks - three of these were hospitalised.  See appendix III for Holberton Hospital’s AED Statistics.

By 29th September hospital operations were back to pre hurricane status.   Debris from the compound had been cleared and water and power supplies had been completely restored.  The laundry was operational but the roof damage to one end of the kitchen was yet to be attended to.  Engineer Hernandez Garcia, a consultant with PAHO checked the hospital equipment and began a training programme at the hospital.

The Fiennes Institutetc "The Fiennes Institute"
Minimal damage was caused to this facility, and no damages were reported to the portions of the roof repaired after Hurricane Luis in 1995 (ECHO/PAHO funded the repairs).  There was need to expand the bed capacity by 16 beds to accommodate an expected influx of patients.

The Psychiatric Hospitaltc "The Psychiatric Hospital"
One of the wards was significantly damaged and there was need to redistribute patients within the facility to accommodate the patients from the damaged wing.  This ward was not one that was repaired by ECHO/PAHO project after Luis.  The fence surrounding the hospital had been blown down on all sides thereby creating a security problem this was the same problem that occurred in 1995 after Hurricane Luis.  There was also a need for portable water and the restoration of power.  The water being used from the open tank was treated.  Seven cases of diarrhoea were reported from this institution.

The kitchen was operating but had significantly inadequate stoves for the food preparation requirements of an institution with 100 patients.  A request was made for a commercial grade stoves (Garland brand, commercial grade, 6 burner, 60” wide, stainless steel) costing approximately EC$15,000 duty free with free installation and free transportation to the hospital.  As of 29th September the damages to this hospital had not yet been attended to, only the fence was undergoing repairs.

Barbuda Hospitaltc "Barbuda Hospital"
This hospital sustained minimal non-structural damage.  Operations were affected mostly by water entry through broken windows, most of which needed replacement.  Potable water was the main problem at this facility.

Health Centrestc "Health Centres"
The only health sector reporting minimal damage was St. John’s Health Centre.  However, they were able to continue their operations.  The District Health Centre reported no significant damages.

ENVIRONMENTAL HEALTH

Water Supplytc "Water Supply"
In Antigua, there was loss of water supply throughout the island due to damages sustained by the distribution system.  Restoration of this service was very slow.  There was need for water purification supplies and drinking water.

In Barbuda, the public water supply had been contaminated by the storm surge of seawater into the system and therefore, there was a need for potable water on an island wide scale.

Sanitationtc "Sanitation"
There was extensive deposition of debris around the country but clean up progressed quickly.

Seweragetc "Sewerage"
No problems were reported.

VECTOR CONTROL

The collection and settling of water in many of the areas led to mosquito breeding and the Ministry of Health reported an outbreak of dengue.  Fogging for mosquitoes and identification of breeding sources began on 29th September along with clearing of debris.  By this time the water supply has also been brought back to pre hurricane conditions.  See Appendix IV for complete list of supplies requested.

GENERAL RESPONSE OPERATIONS tc "Response and Recovery Operations in the Health Sector"
The Government of Jamaica received a request from the Government of Antigua for a Public Health Physician or an Epidemiologist to assist with surveillance, disease control and public health education programmes for 6-8 weeks.  On Thursday 1st October a Public Health Specialist arrived in Antigua for a period of two and a half weeks and assisted in the establishment of an epidemiological surveillance system.  As of 5th October, Holberton Hospital had returned to a state of normalcy.  A 10kw generator on loan from Virgin Atlantic was being pre-positioned at the IC Unit to ensure that in the event of a power outage this critical sector would remain energised.  Public Works was continuing with repairs to the Psychiatric Hospital and the Fiennes Institute and the Seventh Day Adventist Church assisted with the erection of the perimeter fencing at the Psychiatric Hospital.  At the Psychiatric Hospital a stand-by generator had been installed and a water bladder was also positioned there.  The Health Department carried out a review of the shelter conditions and reported conditions at the shelters as being generally fair.

GENERAL RECOVERY OPERATIONS tc "General Recovery Operations"
The main constraint in the recovery phase was the availability of relief supplies for distribution.  There was need for additional plastic sheeting.  Relief supplies had been slowly arriving on the island.  Relief items came from USAID/OFDA, Government of Barbados, Jamaica, Japan, Virgin Atlantic Airways and USVI.  In addition technical assistance was received from Dominica, St. Vincent, Jamaica and Trinidad.  A team from CDB had also visited the island to review the extent of the damages as well as to inform the Ministry of Finance and the EOC of a grant of US$100,000 that had been allocated to Antigua and Barbuda and that would be disbursed through CDERA.  In addition, a soft loan of up to US$500,000 would be made available to the Government to assist in hurricane related expenses such as cleaning, repairing of schools, clinics and roads.  The loan could be arranged for 20 to 30 years with a 3% interest rate. 

In Antigua, on 5th October 70% of the electricity subscribers had been re-connected.  Power had been restored to all designated disaster areas and schools were being given priority in regards to being re-connected.  Telephone and water services had been restored and utility services were operational in most parts of Barbuda.  It was expected that hotels would re-open by end of October and most major airlines and cruise ships had already resumed operation.

Most of the major public schools re-opened on 28th September and PWD began repairs to some schools except for the Glanvilles Primary school that has been closed due to hazardous roofing material being exposed and spreading around the compound and therefore the students have to be relocated.  There was still a need for plastic sheeting for temporary cover for the roofs.  

Relief supplies were coming in from regional and international organisations.  CARICOM had pledged their continued support and the Caribbean Council of Churches (CCC) had requested that the Society of St. Vincent DePaul be designated as the co-ordinating agency for the distribution of relief supplies that were under their control.  Arrangements had been organised between the NGO’s and the EOC as regard to the sharing of information and co-ordination of the distribution process.  Security was being handled by the Defence Force and the Police Force who were both conducting joint patrols due to an increase in the number of breaking and entering reports.  Financial Pledges had come from the following donor agencies:

IBM (BGI)

US$1,500


UNDP

US$50,000

CIDA


CAN$25,000

PAHO

US$10,000

UNICEF

US$10,000

A total sum of US$25,000 was also made available to the Antigua and Barbuda Red Cross was actively and efficiently involved in providing emergency relief assistance.  Antigua was also acting as a transhipment point for other islands such as St. Kitts-Nevis and Montserrat, which were also affected by the passage of Hurricane Georges.

MONTSERRAT

GENERAL DAMAGEStc "General Damages"
The island of Montserrat suffered limited damage due to floods.  This caused some roads to be impassable and major mudflows coming from the Soufriere Hills Volcano.  Electricity was shut off as a precautionary measure in most areas but telephone lines were open throughout the passage of the system.  There were reports of wind damage to a few roofs but the hospital remained intact.  Twelve shelters were opened housing 400 persons for two nights as the system passed the area.

Due to the diversion of the system and the decrease in forward sped and wind speed no major impact was caused to the island of Montserrat.  However precautions were taken to secure the critical facilities and disaster plans were activated. 

Requests came from Montserrat for vector control supplies in the form of insecticides and rat bait.  There was also a request for water purification tablets.  These requests came about due to the minimal damage caused by floods.

Given the difficulties experienced since 1989 during the passage of Hurricane Hugo and with the ongoing volcanic activity on the island there has been significant upgrade and testing of disaster plans.

BRITISH VIRGIN ISLANDS

GENERAL DAMAGEStc "General Damages"
After being activated for four days the National Emergency Operations Centre gave the “All Clear” signal at 5 a.m. on the 22nd September 1998 when the system was 110 miles east of Santo Domingo.  The Damage Assessment team began appraising the damages immediately and their reports indicated that there was minimal damage experienced by the passage of Hurricane Georges.  All main roads were cleared by noon on Tuesday 22nd September, but there was difficulty clearing the south coast road as the road surface in parts of that area were badly damaged and required a substantial amount of repair work.  There were no reports of major structural damage to Government buildings.  However, there was some roof damage to private homes being reported.  No major damage was reported from the Beef Island Airport except for one private aircraft that was badly damaged.  The terminal buildings sustained minor damage to ceiling tiles and galvanise sheeting on the roof.  The Ports reported no major damage to its facilities or infrastructure, however, there was some damage caused to the cruise ship dock and ferry dock in Road Town.

Due to the prompt response by the charter companies to seek harborage in the marine shelters there was little damage reported.   The Electricity Corporation opted to shut off the power at 6:50 a.m. on 21st September when the winds reached 40 mph therefore, only the sub-sector and areas on the ridge road suffered damage.  Many customers had power back in their homes as early as the afternoon of Tuesday 22nd September.  Assistance came from St. Lucia through CARILAC to aid in the reconstruction of the high voltage system in the affected areas.  The telephone system stood up throughout. There was no damage to the infrastructure of the Telephone Company and international links could be accessed throughout the period when the system was affecting the islands.  The only damage that was reported was to residential drop lines. 

The environment suffered moderate damage.  There was significant soil erosion evident in areas where construction was in progress and in areas where there was ongoing land reclamation taking place.  Some of this soil has been deposited on roads in mangrove areas and in the sea as sediment, which will later be harmful to the reefs and sea grass beds, by eliminating sunlight and causing retardation to their functions and growth.  The beaches were reported to be in fair condition with only high wave energy and marginal erosion.  The National Parks suffered minimal damage to the parks except for the Queen Elizabeth Park and a number of large mature trees throughout the islands have been blow down.  The agriculture sector suffered major damage but the Tourist Sector escaped with minimal damage and at this point in time most properties are in operation.  None of the schools in the Territory suffered damage however, schools remained closed for 4 days to allow for clean up operations to take place. 

The ODP assisted persons who suffered roof damage by distributing plastic sheeting and tarpaulin.  The ODP and the Chief Minister’s Office handled the co-ordination of relief efforts.  The overall assessed damages throughout the BVI are in the order of US$9,404,995.00.
SPECIFIC DAMAGE TO HEALTH SECTORtc "Specific Damage to Health Sector"
The Ministry of Health reported no of loss of life and only one minor injury was reported.  No physical damage was reported to any of the Territory’s medical facilities.  According to reports from the ODP 87 persons sought shelter in 11 of the 18 shelters that were opened.  Food kits were delivered to shelters that were declared open on the afternoon prior to the impact of Hurricane Georges.

ENVIRONMENTAL HEALTH & VECTOR CONTROL

During the passage of the system the water supply was turned off as a precautionary measure.  Pipe damage was seen in only two areas but these were repaired by the afternoon of 22nd September.  

No damage was reported to the sewerage infrastructure.  The Solid Waste Department spent lots of time cleaning up before and after the passage of the hurricane.

There were no dengue reports and the Environmental Health Department took preventative measure to control this by the implementation of their mosquito fogging system.

ANGUILLA tc "ANGUILLA " \l 3
GENERAL DAMAGEStc "General Damages"
The island of Anguilla was not significantly affected by the passage of Hurricane Georges.  The effects of the medical and health services were minimal.  Few problems were encountered and recommendations have already been made to solve these problems.  There was a need for the Medical and Health Department to have access to an adequate supply of cots, as the hospital bed capacity is low.  Only 36 beds are available and if the island were to be severely affected they would require extra cots.  There was difficulty in obtaining additional cots in preparation for the passage of the system and therefore a recommendation was made to the government of Anguilla through the Social Services Department to purchase at least 50 cots for the hospital.

The main standby generator was switched off during the passage of Hurricane Georges.  This was the same procedure carried out during Hurricane Luis.  This was to avoid damage to the generator, 

There were no reports of serious injuries associated with the passage of Hurricane Georges on the island of Anguilla.

RESPONSE ACTIONS BY PAHO

After the impact of Hurricane Georges the following actions were considered by PAHO:

For St Kitts

Repairs to the 6 peripheral clinics, in order to decrease the load on the JN France Hospital.

· Purchase of laboratory equipment, reagents and supplies damaged by Hurricane Georges.

· Provision of vector control materials (ULV spraying packs and malathion) and water disinfecting supplies – Water Purification tablets (92,000 tablets).

· Discussion on emergency solution for JN France Hospital to consider future construction planning by the Government of St. Kitts, World Bank and European Union.

· Repair of roof at Cayon Clinic

· Processing of a contract for an engineering company from Barbados to estimate and supervise work at JN France Hospital to repair maternity ward, surgical ward, and laboratory (totaling 65 beds).  These works were considered to be permanent mitigation measures as they are not included in the future hospital building projects by the European Union and the World Bank.

· Deployment of SUMA Team and mobilisation of Disaster Response Team.

For Nevis

· Provision of medical supplies through ECDS to replace losses at Alexandra Hospital.

· PAHO received grants from OFDA in the amount of US$150,000 for equipment, drugs, repairs at Cayon clinic and clearing debris.  Pledges also came from ECHO, DFID and the Government of the Netherlands and these would be used to repair 3 blocks in the hospital.

For Antigua

· PAHO was instrumental in setting up SUMA operation in Antigua from 24th September to process relief supplies entering the island.  See Appendix V for list of supplies received and entered via SUMA.

· Five persons were being trained to continue Antigua’s SUMA operations and a handover took place on Tuesday 29th September 1998.  OFDA raised concerns about accountability for some supplies that they brought in to the VC Bird International Airport.
· PAHO responded to requests from Antigua by providing drugs through the Eastern Caribbean Drug Service (ECDS) to replace the ones that were lost, by purchasing a stove for the Psychiatric hospital, and by providing generators for two clinics and the deployment of a SUMA Team.

For Montserrat

· PAHO provided 25 cartons of rat bait, 200 trap boxes, 25 Abate, 3 two gallon hand pumps for mosquitoes, 3 fogging machines and 1 dozen respirators with filters.

For BVI AND ANGUILLA

No request for assistance was received.

LESSONS LEARNED

GENERAL

Through the assessments conducted by various agencies it was estimated that the damage was less than that caused by Hurricanes David (in Dominica in 1979), Hugo (in Montserrat in 1989), Luis (in Antigua and Saint Maarten in 1995) or Marilyn (in St Thomas in 1995).  All of these systems followed generally similar paths affecting the northeastern islands in the Caribbean.  However St Kitts & Nevis sustained damage that was significantly greater than was caused by the previous hurricanes that affected the state in 1979,1989 and 1995.  None of those previous hurricanes scored a direct hit on St Kitts & Nevis.  On the other hand, the eye of Hurricane Georges passed directly over St Kitts and very near to (if not directly over) Nevis.

After the passage of Hurricane Georges there were queries being raised about the overestimation of the wind speed that affected the island through either the meteorological office or the EOC.   The necessary wind and rain gauges can be installed at various points throughout the island and data can be collected throughout the passage of a system.  This information is critical in the aftermath to examine the areas that would need to be evacuated, treated for vector borne diseases and for the distribution of relief supplies.

LESSONS LEARNED IN PREPAREDNESS

1.1 PLANS

Water, sanitation and vector control issues are known Public Health problems with hurricanes and this must be foreseen in advance and must be included in the health sector plans.  It is expected that there may be damage to the health infrastructure, injuries to persons, stress reactions by the population, water contamination due to flooding, damage to sewerage systems, which may cause an increase in diarrhoea diseases in shelters.  Steps must be taken to manage these situation should the need arise.  The continued monitoring of water quality and epidemiological surveillance in shelters should be increased automatically after the impact by hazards such as hurricanes, when contamination of the water system is expected due to floods.

The Environmental Health Departments should also seek to develop programmes for the ports.  Due to the large sailing community that exists in the region and the constant movement of vessels in and out of the ports it is necessary for programmes to be implemented to include spraying of charter boats and other vessels entering the ports and development of public awareness programmes.  These programmes will help to prevent the possible outbreak of water borne diseases and vector borne diseases such as Dengue.

Countries should aim to sensitise the population to ensure that there is a prompt response by the residents to secure their property.  Once there is a hurricane watch issued the Public Works Departments and Solid Waste Departments should ensure that drains are cleared before the impact. Disaster Plans should be developed for all critical agencies and the implementation of these plans should take place before the impact of the system. 

1.2 BUDGET

It has also become necessary for islands in the Caribbean to develop their capacity to respond to emergencies such as the impact of a hurricane.  Adequate relief supplies must be kept on hand and checked regularly.  Disaster funds should also be included in budget planning in order to ensure that there are funds to assist in the rehabilitation and restoration of critical facilities and critical services until further assistance can be made available.  

1.3 TRAINING

There is need for the development of training especially in the area of Emergency Operations Centre (EOC) Management.  However, before this training commences governments should seek to provide a building to house an EOC.  This building should be retrofitted to ensure that is could withstand earthquakes and hurricanes.  The site for the EOC should be carefully selected to prevent it from being located in a hazardous area.  To accompany the EOC operations there is need for the implementation of an adequate distribution system for relief supplies after the impact.  SUMA training should be included.  There should also be training of counsellors in the area of Critical Incident Stress Management for responders and for the community. 

The implementation of various training for contingency planning, community first response and public education programmes both by the National Disaster Office and the Health Sector assist in decreasing the impact of the hurricane that may occur.

LESSONS LEARNED IN MITIGATION

1.1
INFRASTRUCTURE

It is worth noting that the same health facilities repeatedly sustained damage in successive events and this proves to be very expensive to the country and to the international donor and lending communities.  In particular, the roof of JN France Hospital in St. Kitts was damaged repeatedly and each time the repairs were done in an unsatisfactory way and there was insufficient effort to ensure that damage-mitigation steps were implemented during the repairs.  With the readily available knowledge of wind-resistant design and construction in the Caribbean, the damage caused could have been avoided if the will was there to achieve success.

Using the JN France Hospital as an example we can examine the need to have strong mitigation measures in place. This was seen through various events particularly the fact that the hospital has been significantly damaged 10 times in its 32 year history. Permanent waterproof membranes fixed to the roof must be installed and it must be taken into account that very high suction forces can be applied to roofs during windstorms.  The roof structure must be properly anchored and hurricane clips must be used to secure the roof using strong and adequate fasteners.  Screws should secure plywood sheets, not nails and the walls need to be strengthened, reinforced and anchored.  All windows should be secured with hurricane shutters and should be easily available and easy to install when necessary.  Windows should be fabricated with impact-resistant glazing fixed to frames with structural silicone and the electrical wiring should be checked and maintained regularly. 

Such measures must not only be implemented by the health sector but throughout every sector that contributes to the sustainable growth of the economy of the country.  

Funding agencies must also play their part in ensuring that these measures are implemented and they must insist on ensuring the protection of their investments.  Emergency funds from donors, although not intended to solve long-term problems, should nevertheless be spent in such a manner as to promote better long-term practices.

There is also need for agreements to be made with owners of buildings that are used as clinics.  These owners must be made accountable for the maintenance of these buildings and must ensure that mitigation measures are incorporated.  Buildings that house clinics must be able to sustain damage that may occur from the impact of hurricanes and earthquakes.  A general maintenance programme must also be developed for all government buildings.

It is true that Hurricane Georges was not as severe an event as Hurricane Luis in 1995.  Nevertheless, the much lesser impact of Georges in Antigua when compared with Luis is indicative of some positive lessons having been learned by Antiguans from the earlier event.  This is supported by the much greater damage in St Kitts from Georges when compared with Antigua.  (Georges was no more severe in St Kitts than in Antigua.)  Certainly, the improved performance of the facilities at Holberton, Fiennes and the Mental Hospital repaired in 1995 with ECHO/PAHO support is encouraging.  It emphasises the view that mitigation is effective.

It is important that governments recognise the problems that can be encountered with requesting mobile hospitals.  Caribbean countries should aim to achieve a quick reconstruction of their main health facility rather than diverting resources to provide the infrastructure needed for setting up mobile hospitals.
1.2
UTILITIES

Adequate water storage, adequate standby power, invulnerable internal communication systems and wireless external communication systems should be provided for all hospitals and the more-important clinics and health centres.
It is necessary to ensure that steps are taken to secure standby generators.  The main supply lines between the generator and the hospital should be placed underground and protective breakers between the main supply lines and the internal distribution in the hospital.  This will allow for smooth operation of the generator throughout the passage of the hurricane.

There is also a need to have a small generator operating to allow vital pieces of equipment functioning. Ministries of Health should secure funding for the purchase of small standby generators.

1.3
SHELTER RETROFIT AND MAINTENANCE

One of the main problems encountered was the condition of the shelters.  There were no toilet facilities available in some shelters and this was inadequate not only for the shelterees but also for the nursing staff deployed to these shelters.  There is a need for an assessment of the shelters on the island to identify retrofitting and maintenance needs.  Fortunately, Such an assessment is in progress under the USAID/OAS/CDMP project with follow-up. The realities are that people increasingly prefer their homes to shelters.  With each succeeding event the shelters have fewer shelterees.  

1.4
TRAINING IN MITIGATION

These activities should include a hazard assessment of health facilities, training in non-structural and structural mitigation for all hospitals and health centres.  A thorough maintenance programme must be developed as a matter of urgency and a public education and information programmes should be instituted.

The continuity of government is another functioning area that these countries must consider since in most cases it is the Government facilities that are mostly affected and in many cases these facilities are uninsured.
LESSONS LEARNED IN RESPONSE
1.1
DAMAGE ASSESSMENT

After any disaster funding agencies will request damage assessment report to be submitted.  These reports must be credible and should concentrate on rehabilitation rather than solving long standing problems.  Countries will also experience an influx of media and various funding agencies will come in to conduct their own damage assessment surveys.  There is need to establish a system that will ensure that the agencies are provided with the necessary information efficiently.
1.2
PUBLIC HEALTH ISSUES
After any emergency/disaster it is recommended that residual chlorine levels be measured at least twice daily at the different sites including rural areas, on a rotating basis. Epidemiological surveillance should be established in shelters and clinics as soon as possible. The water department should be informed that there is a need to increase chlorination levels based on chlorine residual levels.  No adverse health effects have been noted with chlorine residuals up to 5 mg/L, but higher levels will impact on the taste of the water.

Health authorities should also ensure that water for quality monitoring should be stored in a safe place. 

1.3 RELIEF SUPPLIES

Governments need to establish a suitable distribution system for relief good entering affected areas. Once training has been carried out in SUMA and if teams have been established there will be a need to have these persons deployed quickly to points of entry.  The supplies should be received, logged and secured before distribution to the affected areas. There is need to also recognise the security problems that will be encountered in receiving supplies and assistance should be sought from the police or military.
Appendix III

Holberton Hospital’s Accident & Emergency (AED) Statistics for the period 16-25 September 1998
These statistics show effects of Hurricane Georges on the pattern of activity at the Holberton Hospital’s AED.
DATE
NO. PATIENTS SEEN
NO. MINOR INJURIES
% OF TOTAL

25th 
149
20
13.4

24th 
178
43
24.2

23rd  
208
55
26.4

22nd 
127
32
25.2

21st 
69
26
37.7

20th 
28
3
10.7

19th 
95
17
17.9

18th 
135
17
12.6

17th 
149
15
10.1

16th 
170
17
10.0

Appendix IV

REQUESTS MADE BY HOLBERTON HOSPITAL FOR REPLACEMENT OF SUPPLIES LOST

Antibiotics:
Amoxil capsules                  10,000

Amoxil liquid                5,000 bottles

Ampicillin capsules    10,000 bottles

Ampicillin liquid             500 bottles

Ampicillin injectable       500 ampoules

Bactrim tablets                     5,000

Antihistamines:
Piriton tablets                       4,000

Piriton injectable     100 ampoules

Expectorants/Decongestants:
Cough mixture                 50 gallons

General Emergency Supplies:
Flashlights (large)

Batteries

Lanterns (fluorescent)


Analgesics:
Paracetamol tablets          5,000

Ibuprofen 400mg tabs      5,000

Antiasthmatics:
Bromalide inhalers             200

Ventolin inhalers                200

Ventolin tablets                3,200

Ventolin liquid                    200 bottles

Medical/Surgical Supplies:
Syringes: 1,3 5, 10 cc, insulin  1,000 each

Needles: 18G to 25 G                 1,000 each

Angiocaths: assorted 14G-24G      250 each

Butterfly IV sets 21G, 23G, 25G   100 each

Examining table paper                    25 rolls

Gowns & caps                                200 each

Face masks                                  1,000

Sterile gloves sizes 6-8                 1,000 each

Examination gloves                     1,000

Disposable sheets                            200

Glucometers                                       8

Glucometer strips                             10



REQUESTS MADE BY CLINICS

Oral Analgesics (Paracetamol)
Bandages
Dressings

Oral Decongestants (adult tablets, paediatric liquid)
Cough Mixtures (adult and paediatric)
Antiasthmatic (inhalers, Ventolin liquid & tablets)

Gloves
Antiseptic cleaning solution
Antihistamine tablets & liquids

Insect Repellent
Antibacterial skin ointment
Assorted basic instruments

Sphygmomanometers
Stethoscopes
Garbage bags of all sizes

Bleach
Detergents
Disinfectant solutions

5 gallon water bottles
Plastic sheeting
Paper towels

Toilet soap
Toilet paper
Gowns and Masks

Water purification tablets
Flashlights and batteries
Fluorescent lanterns

Appendix V

The following supplies were received from OFDA, BARBADOS, ST. THOMAS and STANFORD FINANCIAL SERVICES, USA and were entered in the SUMA system:

From Office of Foreign Disaster Assistance (OFDA)

90 rolls plastic sheeting (100ftx24ft) consigned to the EOC
10 rolls plastic sheeting (100ftx24ft) consigned to Barbuda

100 rolls plastic sheeting (100ftx24ft) consigned to Nevis
300 rolls plastic sheeting (100ftx24ft) consigned to St. Kitts

Eight 3000 gallon water bladders consigned to St. Kitts
2000 five gallon water bladders consigned to St Kitts

200 rolls plastic sheeting (100ftx24ft) consigned to Dominican Republic
Ten 3000 gallon water bladders consigned to Dominican Republic

2000 five gallon water bladders consigned to Dominican Republic
21 chain saws without specified consignee

From Coast Vessel from Barbados tc "From Coast Vessel from Barbados " \l 2

150 rolls of plastic sheeting consigned to EOC Antigua
75 rolls of plastic sheeting to Montserrat

Three 40 gallon drums of water consigned to Antigua


US Airforce C-130 from St. Thomas tc "US Airforce C-130 from St. Thomas " \l 2

Unsorted used clothes assigned to NODS
Unsorted food supplies assigned to NODS

From Stanford Financial Services, USA tc "From Stanford Financial Services, USA " \l 2

1 consignment (US$43,000) of assorted canned food and beverages via chartered flight


From Red Cross, Christian Council, Salvation Army and other NGO’s tc "From Red Cross, Christian Council, Salvation Army and other NGO’s " \l 2

These NGO’s were very active in the relief efforts at the community level.  They were receiving much more supplies than NODS and they were willing to have their supplies pass through the NODS SUMA system

ACRONYMS

CAREC – CARIBBEAN EPIDEMIOLOGY CENTRE

CARICOM – CARIBBEAN COMMUNITY

CARILAC – CARIBBEAN ELECTRIC UTILITY SERVICES CORPORATION 

CCC – CARIBBEAN COUNCIL OF CHURCHES

CDB – CARIBBEAN DEVELOPMENT BANK

CDERA – CARIBBEAN DISASTER EMERGENCY RESPONSE AGENCY

CDMP – CARIBBEAN DISASTER MITIGATION PROJECT

CIDA – CANADIAN INTERNATIONAL DEVELOPMENT AGENCY

DFID – DEPARTMENT FOR INTERNATIONAL DEVELOPMENT

EC – EASTERN CARIBBEAN

ECHO – EUROPEAN UNION HUMANITARIAN OFFICE

EOC – EMERGENCY OPERATIONS CENTRE

HMS – HER MAJESTY’S SERVICE

NEMA – NATIONAL EMERGENCY MANAGEMENT AGENCY

NGO – NON GOVERNMENTAL ORGANISATION

NODS – NATIONAL OFFICE OF DISASTER SERVICES

OAS – ORGANISATION OF AMERICAN STATES

ODP – OFFICE OF DISASTER PREPAREDNESS

OFDA – OFFICE OF FOREIGN DISASTER ASSISTANCE

PAHO – PAN AMERICAN HEALTH ORGANISATION

PWD – PUBLIC WORKS DEPARTMENT

RSS – REGIONAL SECURITY SYSTEM

SUMA – SUPPLY MANAGEMENT

UNDP – UNITED NATIONS DEVELOPMENT PROGRAMME

UNICEF – UNITED NATIONS INTERNATIONAL CHILDRENS EDUCATIONAL FUND

USAID – UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT
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