NATURAL HAZARD MITIGATION POLICY AND PLAN

FOR THE

FEDERATION OF ST KITTS & NEVIS

SECTION 1 – INTRODUCTION

1.1 Legal Framework

The Natural Hazard Mitigation Policy and Plan hereinafter called The Plan has been developed under the auspices of the United States Agency for National Development (USAID) and the Organisation of American States (OAS) taking into account the existing legal framework of  St Kitts and Nevis.

The National Disaster Management Act of St  Christopher and Nevis,  No. 5 of  1998 was passed “to provide for the effective management and control of disasters, and to provide for related or incidental matters.” In the Act, ‘disaster management’ is defined to include “all aspects of preparedness, prevention, mitigation, planning, control, response and recovery as they relate to natural and technological disasters.” Provision is made for the establishment of a National Disaster Management Agency, a corporate body for co-ordinating the general policy of the Government of the Federation of St Kitts-Nevis in relation to disaster management. The Agency is governed by a Board of Directors {no more than nine (9) members}, all of whom are appointed by the Prime Minister of St Kitts-Nevis. Membership of the Board includes the Director General of the Agency, the Disaster Manager for the Island of Nevis, and two nominees from Nevis nominated by the Premier of the Nevis Island Administration. 
Apart from the above-mentioned legislation which speaks directly to disaster management (including mitigation), the legislation which governs Physical Planning and Development policies also has implications for disaster mitigation.  This is to the extent that the nature of development (building codes and land use practices) can create environmental pressures which could exacerbate  vulnerability to natural hazards. The Planning  Divisions of St Kitts and Nevis, respectively,  are authorised under the Development Control and Planning Act 2000 to exercise development control measures. The Act deals with various development issues such as the management of development, building regulation, and management of the environment including coastal waters. The National Conservation and Environment Planning Act (NCEPA) 1987 covers issues relating to the preservation of the environment, and vests powers of administration in the National Conservation Commission. The St Kitts-Nevis Building Code addresses building regulations. Building regulations have also been incorporated into the Development Control and Planning Act 2000.

Regulation of onsite septic tank systems which specifies minimum design and siting standards for septic tanks and drainfields is administered by the Department of Public Health.

Other pieces of legislation specific to Nevis with development-related objectives and which have indirect implications for disaster mitigation are – (a) the Nevis Zoning Plan Ordinance 1991 which deals with land use matters and (b) the Nevis Housing and Land Development Corporation Act 1988 (1984 Act amended).

Another formal policy document which has been developed for directly addressing disaster management efforts is the National Disaster Plan. That Plan is largely response oriented and indicates strategies to be adopted by committees comprising representatives from various critical sectors such as Health, Transportation, Education and Tourism, in the face of an impending disaster or in the event a disaster strikes. A review of the Plan reveals that it does not address the following areas which are key to disaster mitigation:

1. Management of  Development to take into account reduction of exposure to natural hazards.

2. Strengthening of buildings and related facilities to reduce the impact of damage from storms.

3. Preservation of environmental features (beach, dune, and ghaut-side systems) for maintaining natural storm protection capabilities.

4. Management of the coastal environment to aid in the reduction of vulnerability to disasters, with particular reference to storms.

5. Post–storm redevelopment to ensure that rebuilding efforts do not repeat mistakes made  in initial development. (Hazard Mitigation and Post-Storm Redevelopment Policies in St Kitts – prepared by  Physical Planning Unit, Nov. 1999 )

The existing legal framework  indicates a need for reviewing and updating legislation which is outdated. There is also the need for linking and/or integrating current legislative policies which affect Development Planning and Environmental issues, in instances where such legislation is administered by separate Authorities.

1.2 Aereal Extent of the Plan

The Plan covers the geographic area of St Kitts and Nevis.

1.3 Historical Background 

Over the years, the islands of St Kitts and Nevis have been impacted by a number of natural hazards, some of which have increased significantly in frequency over the past ten years. 

1.3.1 Wind

Since 1989, as many as ten storms (see Table 1) have inflicted varying degrees of damage on both islands. The damage caused by those storms has occurred  largely as a result of the impact from high velocity winds, with speeds in excess of 75 miles per hour. Damage from these storms vary in terms of magnitude and nature of the facility impacted. Damage has included coastal erosion, destruction of infrastructure – roads, bridges, water and electricity facilities, public property e.g. schools, hospitals, community buildings, as well as destruction of private property. Damage costs also include the opportunity cost of lost revenues due to interruption of commercial business activities such as tourism, a major revenue earner for the Federation. Human lives have also been affected through physical injuries, psychological trauma, and indeed on occasion, actual loss of life. 

Prior to 1989, the  incidence of  wind hazard impacting St Kitts and Nevis has been relatively infrequent compared with the later years (Table 1).

Table 1

Major hazards which have struck St Kitts and Nevis since 1899

Period
Hazard Type




Comments

1928 Hurricane







1950 Earthquake

1955 Hurricane Alice

1961

Earthquake





6+ magnitude

1974            Earthquake





7.4 Richter Scale

1984

Flood






Basseterre SK only

1985

Earthquake





6.6 Richter Scale

1987

Flood
 (major)



1989 Hurricane Hugo



1989

Storm Felix

1989

Hurricane Gilbert

1989

Hurricane Iris

1995

Hurricane Luis




1995

Hurricane Marilyn

1996

Hurricane Bertha

1998

Hurricane Georges

1998

Flood
(severe)


1999

Hurricane Jose



1999

Flood (minor)

1999

Hurricane Lenny



As can be seen from the above table, storms have been known to impact St Kitts and Nevis more frequently in recent times; hence, disaster management efforts by these islands appear to have paid more attention to storms. 

Other natural hazards which have had varying impact on St Kitts and Nevis have been –  Coastal Erosion, Flood, Volcano,  Ground Shaking. Apart from the above mentioned hazards which have impacted both islands at one time or another, St Kitts has been subject additionally to Inland Erosion, and Nevis has been faced additionally, with the hazard of drought.

1.3.2 Coastal Erosion

St Kitts and Nevis is exposed to coastal erosion with varying degrees of damage, resulting from the effects of storms and storm surge. As a result of Hurricane Luis (1995), the western coastal area of Nevis suffered significant damage through erosion brought upon by the force of waves. The western coastal areas of St Kitts and Nevis suffered most significantly as a result of  the impact of Hurricane Lenny (1999) which approached from a westerly direction, an unusual development. 
1.3.3 Flood

Flooding is largely localised in St Kitts. Heavy rainfall normally results in the  overflow of Ghauts, as well as the retention of water in some sections of Basseterre.  In 1998  severe flooding of one of the Ghauts in Basseterre resulted in significant damage and one loss of life was recorded. Flooding has been recorded in 1987 and  more recently minor flooding in 1999. Prior to 1998 the last severe flooding was in 1880.

For Nevis, the Charlestown area along the Bath Ghaut has experienced relatively high flooding. Other areas where flooding has been experienced include the Stoney Grove to Charlestown road and the Newcastle International Airport. 

1.3.4 Volcano

The islands of St Kitts and Nevis lie along a volcanic chain passing through the Lesser Antilles. Cones with crater formation include Mount Olivees, the Verchilds Mountain and Mount Liamuiga. It is believed that Mount Liamuiga (formerly known as Mount Misery) may have erupted in 1692 and in 1843 (Bender 1986 with  reference to World Data Centre, 1981). Note – Volcanic Activity is one of the priority hazards which has been identified; however, mitigation activities specific to that hazard have not been covered under The Plan, as work relating to vulnerability assessment relative to volcanic activity is being carried out by the Seismic Research Unit in Trinidad and Tobago, West Indies under the auspices of another ongoing project.

1.3.5 Ground Shaking

St Kitts as well as Nevis is prone to earthquakes. Relatively minor tremors have been felt infrequently, with little or no damage having been reported. Seismic activity is being monitored through the Seismic Research Unit in Trinidad and Tobago, West Indies, which is also carrying out  updated work with respect to vulnerability assessment of the islands as part of their wider mandate. Accordingly, mitigation efforts for addressing Ground Shaking are not included specifically in this plan.

1.3.6 Inland Erosion

Inland Erosion is identified as a critical hazard for St Kitts only. St Kitts has been subject to inland erosion as a result of storm winds and ghaut flooding. The areas along ghaut levels have been susceptible to landslides and damage has been suffered particularly in areas where sub-standard housing has been erected, generally by squatters without official planning authority (Bentley Associates 1998).
1.3.7 Drought

Drought has been identified as a critical hazard for Nevis only. More than one-half of the island receives less than fifty (50) inches of rainfall per year.  Rainfall per year has been known to average forty-six (46) inches as compared to an average of 64 inches for St Kitts . Rainfall is lowest on the eastern side of the island and increases in areas of higher altitude. Although short periods of drought may occur throughout the year, extended periods of drought are more often experienced from the months of February through April.
1.4 Scope and Purpose

1.4.1 Influence of Global Climate Change

Data on various environmental phenomena have indicated that global warming has been affecting global climate changes. Increases in global temperatures,  a general decline in precipitation in tropical areas, and an accompanying rise in sea levels, all symptoms of climate changes, are compelling Governments to strengthen their responses to the concomitant risks. Research has revealed that sea level has risen worldwide approximately 15 – 20 cm, (6 – 8 inches) in the last century of which 2 to 7 cm have been as a result of warmer ocean temperatures. Whereas past weather patterns have been used as a guide for future weather conditions, the continuing impact of global warming is reducing predictability based on past weather patterns. The pattern shown for hazards in St Kitts and Nevis, Table 1, indicates that the incidence of hazards over the last ten years could not have been predicted based on the pattern for previous years. The process of change is very disruptive to the natural environment and ecological systems. The climate change disrupts planning, and forces new approaches to Development Planning and Disaster Management. 

1.4.2
Learning from Experiences of St Kitts and Nevis

The damage from natural hazards experienced by St Kitts and Nevis and the high costs associated with recovery indicate a need for a proactive approach to disaster management. Vulnerability to natural hazards is dependent on location, type of development and environmental conditions. Vulnerability will therefore increase as communities grow and develop.

No longer is it sufficient for the Government to settle for disaster management strategies which speak simply to preparation just prior to the disaster or post disaster recovery efforts. The Government of St Kitts and Nevis seeks to broaden the scope of its disaster management efforts as envisaged under the 1998 Act and include strategies which speak to enhancing hazard mitigation activities, programmes and policies. Such strategies are aimed at reducing the vulnerability of the population and economic activities in St Kitts and Nevis to natural hazards. The Plan is aimed therefore at putting forward strategies for the following areas:-

I. Developing integrated policies which govern the initial development and re-development  process – e.g.  through building codes and improved building practices, environmental protection – so as to reduce vulnerability to natural hazards.

II. Increasing public understanding of the need and options for hazard mitigation, through public information and education programmes.

The Plan identifies Strategies, Policies and Programmes (SP&P’s) to be undertaken in order to achieve specified goals and objectives within the overall framework of its mission. It is anticipated that projects based on those SP&P’s would be identified and developed by the respective Agencies/Government Departments within their annual budgetary cycle and would be subject to periodic review under the monitoring mechanism proposed by  The Plan. 

1.5 Mission

Taking into account the vulnerability of St Kitts and Nevis to natural  hazards, and bearing in mind the need to ensure a vibrant economy which is as resilient as possible in the face of such disasters, the Natural Hazard Mitigation Policy and Plan for St Kitts and Nevis seeks to foster  -

(a) an environment supportive of proper  building and land use practices for sustainable development 

(b) effective co-ordination among agencies and institutions involved in guiding and directing development, and 
(c) community consciousness and commitment to carrying out disaster mitigation practices.

1.6 Institutional Framework for Plan Preparation

The development and adoption of The Plan is one of four objectives being pursued under the USAID/OAS sponsored Post-Georges Disaster Mitigation (PGDM) Programme. The goal of the PGDM programme in St Kitts-Nevis is to reduce the vulnerability of the population and economic activities in St Kitts and Nevis to natural hazards. 

Overseeing the overall programme is the OAS PGDM technical co-ordinator, who is attached to the OAS  Unit of Sustainable Development and Environment of the OAS office in Washington D.C. USA 

At the local level, is the PGDM Programme Guidance Committee which has been set up to co-ordinate the St Kitts and Nevis PGDM Programme including activities relating to the preparation of The Plan. Membership of the committee is cross-sectoral and consists of (i) the Director of the OAS, who is the Chairperson of the Committee, (ii) the PGDM Co-Ordinator contracted by the OAS,(iii) representatives from the Government Planning Division in St Kitts, (iv) representatives from the Government Planning Division in Nevis, (v) a representative from the Disaster Management Office in St Kitts  (vi) one from the Office of Disaster Preparedness in Nevis, (vii) representatives from various other Government Departments in St Kitts and Nevis - the Tourism Department, Public Works Department, the Department of Environment, (viii) a representative from the Building Contractors Association and (viii) the Plan Writer contracted by the OAS.

The PGDM Programme Guidance Committee reports to the National Disaster Mitigation Council which reports to Cabinet through the Chairperson of the Council, who is the Deputy Prime Minister. The Minister of Communications, Works and Public Utilities is the Deputy Chairperson. Other members of the Disaster Mitigation Council include senior officers from the Public and Private Sector as well as Non-Governmental Organisations (NGO’s) and The Religious Community.

Consultants have been contracted by the OAS for facilitating and advising on various aspects of  preparation of The Plan under the PGDM Programme – namely, for providing hazard assessment information and maps, Geographic Information System (GIS) assistance,  mitigation planning with a hazard information  and a development planning focus respectively.

For writing of the plan, the  Plan writer is given guidance by the PGDM Guidance Committee as a body. Individually, members of the Committee also provide information and support on technical and other related issues falling within their respective areas of competence and experience.

Figure 1

Chart showing Institutional Framework for Plan Preparation
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1.7 Time Scale

The Plan covers a  ten-(10) year  time horizon from 2001 to 2011. Goals and objectives are identified for the  ten-year period.  Programmes are developed with a ten-year time frame in mind while it is expected that the respective Agencies/ Government Departments would develop projects in their annual budgetary provisions subject to periodic review under the programme. 

1.8 Methodology

Recognising that The Plan is a National Mitigation Plan, the document has been developed as a broad-based consultative effort of  stakeholders who The Plan is designed to serve. These stakeholders include the Government and the Government policy-making bodies, public and commercial enterprises and the general public.

Consultations were carried out with the respective parties with a view to creating awareness of The Plan and for incorporating their ideas. The PGDM Programme Guidance Committee provided direction for the development of The Plan. Existing legislation and policy documents which have implications for The Plan preparation were also reviewed.

Workshops were facilitated for the various agencies and Government Departments by OAS sponsored consultants on Hazard Mitigation Planning with a hazard information focus as well as a development planning focus. These workshops were aimed at giving guidance to participants (who came from various Government agencies and Departments) for the PGDM workplan  and in particular on – 

a) Identifying the priority natural hazards 

b) Identifying the critical facilities, and

c) Conducting a data needs assessments for the hazard mapping exercise, identifying hazard information gaps and recommendations for filling those gaps.

Reports of hazard vulnerability assessments conducted by specialists (contracted by OAS) in the areas of the various priority hazards, have also been included in The Plan.

The PGDM Project Guidance Committee met  periodically with, and reported to the St Kitts and Nevis National Disaster Mitigation Council.

Public consultations on the draft plan have informed the final copy of The Plan, taking into account the various issues and concerns raised by the public. 

The  development and implementation of  the Disaster Mitigation Plan envisages collaboration among the various agencies. It also anticipates rationalisation of various functions relating to Development Planning and Disaster Management to avoid waste of  resources through duplication of efforts. The plan envisages that rationalisation would involve centralization of aspects relating to Development Planning while maintaining formal and operational links with the Disaster Management Agency.

SECTION II – HAZARD AND VULNERABILITY ASSESSMENT

2.1
Hazard Identification and Prioritisation

A workshop
 was held to carry out a formal prioritisation exercise to identify and prioritise natural hazards of critical importance to St Kitts and Nevis. Natural hazards which had impacted St Kitts and Nevis over the past years were identified. The methodology used for the prioritisation exercise involved a ranking of hazards identified on a relative ranking scale according to their probability, frequency, areas of impact and magnitude. The priority hazards identified were 

(i) Wind 

(ii) Drought (Nevis only)  
(iii) Storm Surge 
(iv) Volcano 
(v) Floods 
(vi) Ground Shaking 
(vii) Coastal Erosion and 
(viii) Inland Erosion (St Kitts only).  

The Plan does not address Volcano and Ground Shaking as the Seismic Research Unit in Trinidad & Tobago is currently conducting research with regard to these hazards, as well as daily monitoring of related activities. 

2.2  
Hazard Analysis and Vulnerability Assessment

For the priority hazards identified, Hazard Vulnerability Zone Maps and detailed reports
 were developed by various consultants specialising in the respective hazards. The consultants examined the vulnerability of various areas in St Kitts and Nevis to the respective hazards and made recommendations for enhancing the hazard mitigation capability of St Kitts and Nevis relative to these hazards. These recommendations have been included in the proposed programmes and policies of The Plan. 

Vulnerability of critical facilities were also assessed. The following facilities were identified by workshop1 participants, and the PGDM Guidance Committee as critical:

i. Facilities which were used as Emergency Shelters

ii. Hospitals and Clinics

iii. Government Administrative Buildings

iv. Airports, Sea ports and Bridges

v. Power, Water and Telecommunication Installations

vi. Oil and Gas Facilities

vii. Protective Services

Note: See Appendix for the detailed list of facilities  

For assessing the vulnerability of the critical facilities identified, critical vulnerability scores were developed for each of the facilities, based on a vulnerability assessment process developed by Dr Cassandra Rogers, a consultant in the area of hazard management. (see details in the Appendix ).

During a workshop attended by persons from the PGDM committee including representatives from various agencies such as Physical Planning Units, the National Emergency Management Agency, and Public Works Department of St Kitts and Nevis respectively, a hazard priority score (HPS) was computed for each of the prioritised hazards. The score took the following into account –

a) Probability of occurrence

b) The frequency of occurrence

c) The magnitude of the Hazard

d) The area impacted upon

The Facility Vulnerability Score (FVS) was computed using the following equation:




FVS = (L + V)HPS

Where L is the Locational risk;  V is Vulnerability =DH + S + O
DH is Damage History; S is Structural Vulnerability; O is Operational Vulnerability.

Hazard maps were superimposed over maps showing the location of critical facilities, enabling identification of the locational risk of the facility (see table below). The Facility Vulnerability Score was then computed by the Geographic Information System.

Table 2

CODING USED FOR LOCATIONAL RISK 

HAZARD CATEGORY
LOCATIONAL RISK
MEANING

Very Low
0
No risk

Low
1
Minimal risk

Moderate/Medium
2
Possible/Probable

High
3
Probable/High

Very High
4
Extreme

Table 3

CODING USED FOR DAMAGE HISTORY, STRUCTURAL VULNERABILITY AND OPERATIONAL VULNERABILITY

NUMBER 

CODING
DAMAGE HISTORY (DH)
STRUCTURAL 

VULNERABILITY (S)
OPERATIONAL 

VULNERABI-LITY(O)

0
None
Exceeds Code
No effect

1
Minor
Meets Code
Minimal

2
Moderate
Does not meet Code
Significant

3
Repetitive / Significant
Known deficiencies
Life-threatening

The vulnerability assessment was carried out for each critical facility identified for St Kitts and Nevis. Kindly see the Appendix  for the Vulnerability scores for the full list of facilities relative to the respective hazard. Tables 4 and 5 show a ‘Summary of Vulnerability Analysis of Critical Facilities’  with facilities having the highest scores for  Nevis and St Kitts respectively. A Facility Vulnerability score was considered high if it was more than 50% of the highest score attained for a listed facility. A high score indicates relatively high vulnerability to the hazard, while a low score indicates relatively low vulnerability to the hazard.

2.2.1 
Hazard Analysis and Vulnerability Assessment - St Kitts

Wind

Table 4 shows that there are a number of facilities with relatively high vulnerability to wind in the areas of Basseterre, Cayon and Sandy Point. With regard to educational facilities, high scores were noted for the High Schools of Basseterre, Verchilds and Cayon, indicating the need for a review of the capacity of those buildings to withstand wind from storms (including hurricanes). Of note also of relatively high vulnerability, are two medical facilities, namely - the Pogson Hospital, Sandy Point and to a lesser extent the JNF General Hospital, Basseterre.

Inland Erosion

Facilities with the highest vulnerability to Inland Erosion are spread around the island, with a greater concentration towards the south. It is noted that five of the six main water intakes, as well as six Emergency Shelters show high vulnerability to inland erosion. 

Storm Surge


Areas along the south-western seafront in particular and the stretch along Parsons to Saddlers as well as Brimstone Hill to Old Road show high vulnerability to storm surge. Other areas showing extreme vulnerability to storm surge lie along the waterfront of Basseterre, and include The Arrival area of Port Zante, the Pelican Mall and the Robert L Bradshaw Building (which houses the Social Security Board).

Flood

The areas showing high vulnerability to flooding lie in the north-east of Basseterre and include areas/roads alongside the College Street Ghaut, the Basseterre waterfront and Pond Road. Some of the critical facilities affected include the Police Training Complex and buildings which are used as Emergency Shelters. It is noted that a number of the facilities which are vulnerable to storm surge are also vulnerable to flooding.

Coastal Erosion

Sections of the road along the Atlantic coast have relatively high vulnerability to beach erosion. In particular, the stretches of road along Parsons to Saddlers and Brimstone Hill to Old Road, are vulnerable to coastal erosion. These areas also have high vulnerability to storm surge. 

2.2.2
 Hazard Analysis and Vulnerability Assessment - Nevis

Wind

Table 5 shows that there are a number of facilities on the eastern side of the island with relatively high vulnerability to wind including Churches and Educational facilities which are also used as Emergency Shelters. Of particularly high vulnerability also, are the Community Centres at Hickman and Hard Times respectively and the Grove Park Pavilion in Charlestown.

Drought

Vulnerability to drought is  spread throughout the island, with the greatest vulnerability towards the south and south-east section of the island. The  Charlestown water zone and the Butlers/Manning water zone in particular are high-risk areas.

Storm Surge


Areas along the north-eastern to south-eastern seafront have relatively high vulnerability to storm surge. It is noted that the Charlestown Port and the Deep Water Port at Long Point have relatively high vulnerability to storm surge.
Flood

Facilities with high vulnerability to flooding are concentrated in the Charlestown area. Infrastructure of high vulnerability include the Stony Grove to Charlestown Road and the Newcastle International Airport. The Netball Complex in Charlestown also has high vulnerability to flooding. 

Coastal Erosion

Sections of  the western coast have relatively high vulnerability to beach erosion. The Stony Grove to Charlestown Road  which has high vulnerability to flooding is subject to high coastal erosion. The Ports of Charlestown and Long Point which have high vulnerability to storm surge also have high vulnerability to coastal erosion.

2.3  
Conclusions

The hazard and vulnerability assessment indicate that a number of critical facilities are at high risk with respect to various hazards. The risk of some facilities is further increased to the extent that they have high vulnerability to more than one hazard. Mitigating these risks  would involve the introduction and application of policies and the development of programmes with respect to land use practices.

� Rogers, C (Ph D)  Natural Hazard Mitigation Workshop Report September 2000 -  http://www.oas.org/pgdm


� See detailed reports and maps at http//www.oas.org/pgdm
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