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PREFACE 

Over the last twelve years, and in particular since Hurricane Georges, there has 
been a growing awareness in the Eastern Caribbean Region that more can be done 
about disasters than simply preparing for the event, and carrying out recovery and 
reconstruction following the event. 

Governments and the private sector have traditionally paid relatively little attention 
to the potential impact of natural hazards when investing in physical and economic 
infrastructure. While the damage to physical and economic infrastructure 
experienced over the last twelve years has contributed to creating greater 
awareness of the need for mitigative (preventive and/or damage reducing) 
activities by Governments and the private sector, there is still the need to pay more 
attention to cariying out such practices. 

Practising disaster mitigation raises challenges. It entails influencing the traditional 
mindset to move from simply paying attention to preparation, recovery and 
reconstruction approaches, and move towards proactivity, disaster prevention 
and/or reduction, through emphasis on risk-reduction measures at an early stage. It 
also involves various technical challenges with regard to capacity building, as well 
as the challenge of sourcing adequate funding. 

Against the aforementioned background, this document, also referred to as The 
Plan has been developed under a capacity building component of a programme 
funded by the United States Agency for International Development (USAID), and 
implemented by the Organisation of American States (OAS). 

The Plan is expected to be used as a working document, providing guidance on 
mitigative strategies. It envisages a co-ordinated approach among Government 
DepartmentsIAgencies and collaboration where necessary with the private sector. 
The Plan has been divided into six sections for facilitating ease of reference. 
Section I through to Section 111, provide largely background information, and 
include the results of the work of consultants on the priority hazards identified for 
St Kitts and Nevis, and the vulnerability assessment of critical facilities. Sections 
IV to VI outline the proposed Strategies, Policies and Programmes (SP&P1s), and 
also speak to the related Phasing, Implementation and Monitoring of the SP&P's. 

I t  is anticipated that The Plan will help address public perception with regard to 
mitigation as well as institutional weaknesses, towards reducing the vulnerability 
of the Federation to natural disasters. 



EXECUTIVE SUMMARY 

NATURAL HAZARD MITIGATION POLICY AND PLAN 

1.0 INTRODUCTION 

1.1 General Background 

The AiaturaI Hazard Mitigation Policy and Plan hereinafter called The 
Plan, presents proactive approaches for reducing the vulnerability of the 
Federation of St Kitts and Nevis to natural hazards through enhancing the 
capacity for mitigation and influencing the practice of mitigation activities. 

The Plan forms part of a broader programme of support from the United 
States Agency for International Development (USAID) through its USAID- 
JamaicaICaribbean Regional Programme (USAID-JICAR), which has 
established a programme in response to the damage from Hunicane Georges 
which struck the Federation in September 1998. Implementation of the 
programme for disaster mitigation capacity building, referred to as the Post- 
Georges Disaster Mitigation (PGDM) Programme has been undertaken by 
the Organisation of American States (OAS). 

1.2 Legal Framework 

The National Disaster Management Act of St Christopher and Nevis, No. 5 
of 1998 governs activities relating to disaster management (including 
mitigation). Legislation governing physical planning and development 
policies of which the main one is the Development Conpol and Planning Act 
(2000) also has implications for disaster mitigation. 

Other pieces of legislation specific to Nevis with development related 
objectives are - (a) the Nevis Zoning Plan Ordinance 1991 and @) the Nevis 
Housing and Land Development Corporation Act 1988 (1984 Act amende4. 

Another formal policy document guiding disaster management activities is 
the .Vational Disaster Plan, but that Plan is largely response-oriented. 



1.3 Aereal Extent of The Plan 

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

1.4 Historical Background 

Over the years, the islands of St Kitts and Nevis have been struck by a 
number of natural hazards. These hazards have on occasion caused damage 
of varying degrees to infrastructure including buildings and roads, and the 
natural environment including beaches. They have also inflicted personal 
injury and loss of life. Such damage and personal injury have ultimately 
been detrimental to the economy. 

Both islands are exposed to volcanic activity. Both have experienced 
damage from storms (including hurricanes) earthquakes and floods. St Kitts 
(only) has been faced with significant damage from inland erosion, while 
Nevis to a larger extent, has suffered from severe periods of drought. 

The frequency of hurricanes striking the islands has increased within the last 
twelve years with major ones causing extensive damage in 1989, 1995, 1998 
and 1999. Major earthquakes were experienced in 1961, 1974 and 1985 and 
1988. Severe flooding occurred in 1987 and 1998. 

1.5 Scope and Purpose 

It is noted that Global-warming has been affecting global climate change 
such that past weather patterns may no longer be used as a reliable indicator 
of future weather patterns. The climate change phenomenon, the damage 
experienced from natural hazards and the high costs associated with 
recovery, have all indicated a need for a proactive approach to disaster 
management. 

The Plan therefore presents mitigation Strategies, Policies and Programmes 
(SP&P's) towards: - 

I. Developing integrated approaches which govern the initial 
development and re-development process so as to reduce 
vulnerability to natural hazards. 

II. Increasing public understanding of the need, and options for hazard 
mitigation. 

viii 



1.6 Mission 

Bearing in mind the need to ensure a vibrant economy which is as resilient 
as possible in the face of natural 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 cartying out disaster 
mitigation practices. 

1.7 Institutional Framework for Plan Preparation 

Overall responsibility for overseeing the programme resides in the OAS 
PGDM Programme Technical Co-ordinator, who is attached to the OAS Unit 
of Sustainable Development and Environment of the OAS office in 
Washington D.C. USA. 

The PGDM Guidance Committee comprising representatives from the public 
and private sectors, and chaired by the Director of the St Kitts-Nevis OAS 
office, was set up at the local level for co-ordinating the PGDM programme 
including activities relating to the preparation of The Plan. 

The PGDM Guidance Committee reports to the National Disaster Mitigation 
Council which (through its Chairperson, the Deputy Prime Minister) reports 
to Cabinet. 

Various consultants have been contracted by the OAS to work on different 
aspects of the PGDM programme relating to Hazard Vulnerability 
Assessment, Geographic Information System, Plan Development and 
Writing. 

The Plan writer who is a member of the PGDM Guidance Committee is 
given guidance by that committee as a body, and by individual members 
L. 

depending on the member's area of expertise. 



The plan covers a ten-year period and is expected to be reviewed 
periodically within that time frame for maintaining relevance. 

1.8 Methodology 

Bearing in mind the need for rationalisation of various functions relating to 
Development Planning and Disaster Management as well as collaboration 
among the various players and agencies, The Plan has been developed as a 
broad-based consultative effort of the stakeholders who it is designed to 
serve. 

The PGDM Programme Guidance Committee provided direction for writing 
The Plan. Information was also received from consultations held with the 
different stakeholders including representatives from the public and private 
sectors as well as the general public. 

The Plan took into account existing legislation and policy documents which 
have implications for disaster mitigation. The findings and recommendations 
of consultants contracted by the OAS, specialists in the priority hazards, 
have also been included in The Plan.. Workshops (attended by 
representatives from various public and private sector agencies) which were 
aimed at giving guidance on the workplan (for preparing The Plan) and in 
particular on identifying priority natural hazards, critical facilities and data 
needs for the hazard mapping exercise, have also informed The Plan. 

2.0 HAZARD AND VULNERABILITY ASSESSMENT 

2.1 Hazard Identification and Prioritisation 

The following priority hazards were identified during a formal prioritisation 
exercise to be of critical importance to St. Kitts and Nevis: 

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



Volcano and Ground Shaking are however, not addressed by The Plan as the 
Seismic Research Unit in Trinidad & Tobago is currently conducting 
research with respect to these hazards. 

2.2 Hazard Analysis and Vulnerability Assessment 

For the priority hazards identified, Hazard Vulnerability Zone Maps and 
detailed reports1 were developed by various consultants specialising in the 
respective hazards. Recommendations made by the consultants for 
enhancing mitigation with regard to the identified hazards have been 
included in the proposed programmes and policies of T?ze Plan. 

Vulnerability of critical facilities was also examined with the following 
facilities identified as being 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 

To assess 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, 
consultant in the area of hazard management. 

Hazard maps were superimposed over maps showing the location of critical 
facilities, facilitating identification of the locational risk of the facility. 

A Facility Vulnerability Score was considered high if it was more than 50% 
of the highest score attained for a listed facility. 

I See detailed reports and maps at hnpiiwww.oas.orgpgdm 

xi 



2.2.1 Hazard Analysis and Vulnerability Assessment - St Kitts 

A number of facilities with relatively high vulnerability to wind were located 
in the Basseterre, Cayon and Sandy Point areas. These included the 
respective high schools and hospitals. 

With regard to Inland Erosion vulnerable areas were found to be spread 
around the island, with a greater concentration towards the south. Facilities 
affected included water intakes and some emergency shelters. 

Areas which are significantly affected by Storm Surge lie largely along the 
south-westem seafront in particular and the stretch along Parsons to 
Saddlers as well as Brimstone Hill to Old Road. Facilities which show high 
vulnerability to Storm Surge lie along the waterfront of the Basseterre area, 
and include the Arrival area of Port Zante, the Pelican Mall and the Robert 
L Bradshaw Building (which houses the Social Security Board). 

North-east Basseterre shows high vulnerability to Flood, in particular areas 
alongside the College Street Ghaut, ihe Basseterre waterfront, and Pond 
Road. Critical facilities affected included the Police Training Complex and 
buildings which are used as Emergency shelters. 

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

2.2.2 Hazard Analysis and Vulnerability Assessment - Nevis 

There are a number of facilities on the eastern side of the island with 
relatively high vulnerability to Wind. These include 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 and the Grove Park Pavilion in Charlestown. 



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. 

Areas along the north-eastern to south-eastern seafkont and the respective 
port facilities have relatively high vulnerability to Storm Surge. 

Facilities with high vulnerability to Flood are concentrated in the 
Charlestown area. Infrastructure of high vulnerability include the Stoney 
Grove to Charlestown road and the Newcastle International Airpon. 

Sections of the western coastline have relatively high vulnerability to 
Coastal Erosion. Infrastructure which has high vulnerability includes the 
Stoney Grove to Charlestown road area and the ports of Charlestown and 
Long Point . 

3.0 ANALYSIS AND EVALUATION OF EXISTING SYSTEMS 

3.1 Capability Assessment 

Responses to questionnaires sent to Government DepartmentsJAgencies 
gave an indication of their capability to carry out disaster mitigation 
(damage-prevention or damage-reducing) activities. With relatively minor 
exceptions, the responses generally revealed similar strengths and 
weaknesses existing for the DepamnentsIAgencies in St Kitts and Nevis. 

3.1.1 St Kitts and Nevis 

Institutional 
The DepartmentslAgencies from St Kitts which responded, indicated that 
generally, they were involved in all four (4) aspects of disaster management, 
namely, 
(i)  Preparation, 
(ii) Response, 
(iii) Recovery and Reconstruction. and 
(iv) Mitigation. Mitigation activities, however, appeared to be limited. 

Legal 
Legislation for facilitating mitigation activities was cited as being in place 
for some departments/agencies while others indicated that there is a need for 



legislation. In some instances the legislation needed to be reviewed, and/or 
regulations developed for facilitating enforcement. 

Political 
All of the departments/agencies noted that there is awareness of and interest 
in the need for disaster management practices (including mitigation) by their 
respective Ministry. 

Financial 
According to the respondents, funding support for mitigation is either non- 
existent or inadequate. 

Technical 
The various departmentsfagencies indicated that there is need for enhancing 
their technical capability for dealing with mitigation activities. The Ministry 
of Education (Nevis) indicated that there is no technical capability within its 
administration. 

3.2 Mitigation Opportunity Analysis 

For St Kitts as well as Nevis, the analysis revealed that legislative support 
for mitigation activities needs be reviewed towards providing adequate 
legislative powers for carrying out mitigation activities. The need also exists 
for enhancing the capacity for mitigation through additional funding as well 
as technical training. In this regard, opportunities must be sought for 
enhancing the legal, financing, and technical capabilities of the 
departmentsfagencies. 

4.0 PLAN FORMULATION 

4.1 Plan Goals 

The goals of The Plan are as follows: 

3 Goal I: To create and continually improve a disaster-resistant 
environment by reduction of vulnerability to natural hazards. 

3 Goal IZ: To improve the national capability to manage the impact of 
natural hazards. 



9 Goal 111: To develop public awareness of natural hazards and their 
potential impacts. 

> Goal ZV: To increase, encourage, and promote effective mitigation 
practices. 

9 Goal V : To reduce the impact of natural hazards on li$e andproper@. 

4.2 Strategies, Policies, Programmes for attaining Goals and Objectives 

The objectives of The Plan are outlined under each goal (re-) stated below. 
The Strategies, Policies and Programmes to be carried out for addressing 
mitigation activities relative to the identified hazards for achieving the 
identified objectives and goals are as follows: 

4.2.1 Goal I: To create and continually improve a disaster-resistant 
environment by reduction of vulnerability to natural hazards 

4.2.1.1 Objective i Develop Legislative Framework to encourage orderly 
management of development 

a) Pass Development Control Planning Act for Nevis and Development 
Control and Planning Regulations for St Kitts and Nevis. 

b) Review existing incentives to hotels to incorporate mitigation issues. 
C) Put systems in place for periodic review and update of legislation, 

regulations and policies. 

4.2.1.2 Objective ii Create a Planning process that provides an environment 
for the management of development such that vulnerabilin: to natural 
hazards is reduced. 

Produce Local Area plans taking into account mitigation planning. 
Produce a new Land Use Map for St Kitts 22 Nevis taking into account 
the restructuring of the St Kitts Sugar Manufacturing Corporation 
(SSMC). 

C) Develop Local Area plans and guidelines for areas that are prone to 
disaster. 

d) Monitor climate change for informing Land use and Development plans. 

4.2.1.3 Objective iii. Ensure that the natural environment is maintained and 
preserved in order to reduce the impact of natural hazards. 



a) Re-establish and re-activate the National Conservation and Environment 
Protection Commission. 

b)Ensure that Environmental Impact Assessments (EIA's) are a 
requirement for all new developments 

c) Develop and or enforce specific regulations for preserving the 
environment, e.g relating to sand mining, natural waterways. 

d )  Develop an environment management plan incorporating scientific 
monitoring of various sectors of the environment. 

4.2.1.4 Objective iv. Ensure that mitigation planning is integrated into the 
institutionalJi.amework 

Utilise Geographic Information System (GIs) & hazard maps produced 
under this project when considering Environmental Impact Assessments. 
Integrate hazard mitigation planning into Land Use and Development 
planning. 

c) Put systems in place to facilitate co-ordination and collaboration among 
the various departmentsfagencies which have responsibilities for 
planning and development.. 

4.2.1.5 Objective v. Develop a database which facilitates the continuing 
collection, analysis & provision of information, supportive of disaster 
mitigation activities 

a) Upgrade the existing GIs data base for St Kitts & Nevis and provide 
integrated networking facilities across sectors e.g. Intranet GIs . The data 
base should be aimed ultimately at including all buildings in St Kitts & 
Nevis 

4.2.2 Goal N: To improve the national capability to manage the impact of 
natural hazards 

4.2.2.1 Objective i. Review existing organisations as well as upgrade and or 
establish new organisations to undertake mitigation activities 

a) Construct a new Emergency Operating Centre for NEMA. 
b) Maintain and /or retrofit existing emergency shelters in compliance with 

the Building Code 
c) Review Disaster Management Office staffing and other resources to 

ensure that adequate capacity exists for undertaking mitigation. 



d) Increase the capability of the Building Inspectorate. 
e) Ensure that the Planning Offices of St Kitts & Nevis are adequately 

equipped to address mitigation issues. 
f) Enforce the Building Code especially with respect to the qualifications of 

(building, plumbing, electrical etc.) contractors. 
g) The essential services - Ministry of Communications, Works & Public 

Utilities (water, electricity, and Public Works) and the National Radio 
should be adequately staffed, equipped and funded to carry out their vital 
mitigation tasks. 

4.2.3 Goal III: T o  develop public awareness of natural hazards and their 
potential impacts 

4.2.3.1 Objective i. Provide communities with information relating to 
natural hazards in St Kitts & Nevis, the impacts of those hazards and 
the vulnerability of communities to those impacts 

a) Publicise The Plan. 
b) Develop and plan periodic awareness progammeslactivities to enhance 

mitigation practices and also develop a Community Contingency Plan 
specific to each community. 

c) Encourage the introduction of hazard mitigation awareness activities in 
Community and National Festivals. 

d )Develop mitigation awareness programmes to empower Non- 
Governmental Organisations (NGO's), community-based organisations, 
Festival Committees and other cultural and social groups. 

4.2.3.2 Objective ii. increase public knowledge and awareness of mitigation 
pructices. 

a) Hold public meetingslforaiworkshops to make the public more aware of 
mitigation practices. 

4.2.4 Goal IV: To increase, encourage, and promote effective mitigation 
practices 

4.2.4.1 Objective i. Develop incentive programmes which will encourage 
mitigation activities to reduce vulnerabilir?, 



a) Encourage the formation of a private sector committee among 
stakeholders e.g Banks, Insurance Companies, Mortgage Companies and 
underwriters to develop mitigation criteria which can assist in decision- 
making. 

b) Provide incentives to small business and entrepreneurs including farmers 
and fishermen who adopt mitigation practices in their loan and 
development application. 

4.2.4.2 Objective ii. Disseminate information supportive of mitigation 
practices 

a) Publicise the Building Code and Guidelines, and aggressively advertise 
the procurement / availability to the construction sector 

b ) Disseminate brochures, fliers and multi-media products to raise 
awareness of mitigation. 

4.2.4.3 Objective iii. Develop Technical Training Programmes 

(a) Facilitate and develop Training in Disaster Mitigation 

4.2.4.4 Objective iv. Increase awareness of disaster mitigation practices in 
the education sector, through the development of school curricula which 
incorporate such practices. 

a) Hold workshops to sensitise teachers to mitigation practices. 
b) Carry out programmes (which reflect support for mitigation practices) in 

schools. 

4.2.5 Goal V :  To reduce the impact of natural hazards on life andproperty 

4.2.5.1 Objective i. Empower communities to take a proactive role in the 
reduction of the impact of natural hazards on life andproperty 

a) Ensure that the public is aware of the Shelter Management Policy. 
b) Hold simulation exercises periodically, for handling emergencies. 
c) Offer programmes relating to disaster planning by families and stress 

management. 



4.2.5.2 Objective ii. Reduce personal injury and loss of life as well as 
damage to existing andfiture development. 

a) Distribution lines for essential services (e.g. electricity) should be laid 
sub-surface 

5.0 PHASING AND IMPLEMENTATION 

5.1 Phasing 

This ten-year plan is subject to review at least within the next five years. The 
phasing of projects which would be identified by the respective 
MinistriesIAgencies under the various programmes would be carried out in 
accordance with the overall plans and annual budgetary process of that 
MinistrylAgency . 

5.1.1 Immediate Next Steps 

The way forward for implementation of The Plan requires an orderly 
approach which may be executed in the following steps:- 

1. Present The Plan to all Government DepartmentslAgencies. 
2. Publicise The Plan. 
3. Prioritise the strategies, policies and programmes to be undertaken. 

The National Disaster Mitigation Council would need to guide the semng 
of the priorities. 

4. Identify projects to be carried out based on the prioritised strategies, 
policies and programmes. 

5. Prioritise the projects identified. 
6. Identify the resources (human and material) and other requirements 

(e.g additional studies/research to be undertaken) which would be 
required for execution of the project. 

7 .  Identify the Government DepartmentsIAgencies which have 
responsibiity for implementation of specific projects. 

8. Identify the projects which would require collaboration among 
DepartmentsIAgencies, and specify those DepartmentsIAgencies. 

9. Agree on an approach/system for facilitating collaboration among 
agencies specified in #8, above. 

1 OSor  each project, agree on a time-frame for  expected 
commencement and completion of that project. 



11. Identify milestones for ensuring that the project is on track.. 
1 2 Develop a 'Phased Implementation Schedule' based on the 

aforementioned. 

5.2 Responsibility for Implementation 

The Government DepartmentsIAgencies are responsible for implementing 
and enabling (where the private sector is involved) the implementation of 
The Plan. The National Emergency Management Agency under the 
guidance of the National Disaster Mitigation Council is responsible for 
monitoring implementation of The Plan. Accordingly, a mitigation officer 
should be appointed to NEMA to assist with monitoring. 

6.0 EVALUATION, MONITORING AM) UPDATING 

The Plan would be monitored, and updated periodically, with continued 
evaluation of the effectiveness of the strategies, policies and programmes, as 
well as the respective projects developed. Periodic reports would be 
submitted to the National Disaster Mitigation Council on the implementation 
of The Plan. 



GLOSSARY 

Capability Assessment 
A determination of the jurisdiction S ability to deal with ident@ed hazard and to 
identzfy shortfalls in capability. 

Development Standards 
Site planning, building and engineering standards which are applied to 
development proposals to achieve conformiq with established land use policy, 
building codes and other regulations. 

Disaster Management 
Group of activities performed to manage a potential or existing disaster. 

Disaster Mitigation 
Medium and long-term actions taken prior to the occurrence of a disaster event to 
reduce or eliminate the adverse efJects of the disaster. 

Disaster State See States of Social Behaviour 

Emergency State See States of Social Behaviour 

Hazard 
The event itselfor the probability of the event. 

H~zurd Assessment 
The process of estimating theprobabilin; of the occurrence ofpotential41: 
damagingphenomena of given magnitudes within a specifiedperiod of rime. 

Land Use 
The broad types of uses that are permitted within specified areas. 

Mitigation Opportunity Analysis 
An examination and assessment of all areas ofplanning and development activities 
in order to identzfy mitigation opportunities. 

Normal State See States of Social Behaviour 

Recovery State See States of Social Behaviour 



Risk 
A measure of the expected losses due to a hazard event of a particular magnitude 
occurring in a given area over a specijic time period. 

States o f  Social Behaviour 

Disaster State 
Demand on human and material resources due to a hazard which exceeds 
response capability. 

Emergency State 
Sudden increase in demand of human and material resources due to the impact or 
threat of an impact by a hazard. 

Normal State 
Normal societal behaviour; partial or total~fi*lfillment of society S needs. 

Recovery State 
Society recovers fiom event and approaches thepre-disaster state. 

Sustainable Development 
A process of social, economic, political and environmental change through which 
the best use is made of all available resources so that present needs are mer 
without compromising the ability of future generations to meet their own needs. 

Given the reality of limited resources, sustainable development (of aproject) also 
assumes that infrastructural support and resources will be integrated and utilised 
in a manner so that the need for ongoing infusion of new external resources is not 
necessary for continuity (of the project). 

Vulnerability 
The extent to which a community, structure, service or geographic area is likely to 
be damaged or disrupted by the impact of a particular hazard. 

Zoning 
The detailing of the use and intensity of development for speciJiedparcels of land. 



ACRONYMS AND ABBREVIATIONS 

EIA's - 
EWS - 
GIs - 
JICAR - 
NCEPA - 
NEMA - 
NGO's - 
OAS - 
PGDM - 
PPD - 
SKB - 
SP&P - 
USA - 
USAID - 
Adeq. - 
Amend. - 
Cap. - 
Com. - 
Dev. - 
Develop. - 
Environ. - 
Esp. - 
Extens. - 
Fin. - 
Int. - 
Involv. - 
Legis - 
M@. - 
Min. - 
Mitig. - 
Ordinan. - 
Pol. - 
Prep. - 
Prov. - 
Reconstruc - 
Tech. - 
Train. - 

Environmental Impact Assessments 
Early Warning System 
Geographic Information System 
Jamaica/ Caribbean Regional Programme 
National Conservation and Environment Protection Act 
National Emergency Management Agency 
Non-Governmental Organisations 
Organization of American States 
Post-Georges Disaster Mitigation 
Physical Planning Department 
St.Kitts, Bassetere 
Strategies, Polices and Programmes 
United States of America 
United States Agency for International Development- 

Adequate 
Amendment 
Capability 
Communication 
Develop 
Development 
Environment 
Especially 
Extensive 
Financial 
Interest 
Involved 
Legislation 
Management 
Ministr).. 
Mitigation 
Ordinance 
Police 
Preparation 
Provision 
Reconstruction 
Technical 
Training 



NATURAL HAZARD MITIGATION POLICY AND PLAN 
FOR THE 

FEDERATION OF ST KITTS & NEVIS 

SECTION 1 - JNTRODUCTION 

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 a-count 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 fc. 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 Genera2 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 ATational 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 
(I984 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. ( ~ a z a r d ~ i t i ~ a t i o n  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 Kins 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 I )  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, uith 
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 electriciq facilities, public property e.g. schools, hospitals, communi~  
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 

I961 Earthquake 

1974 Earthquake 

1984 Flood 

1985 Earthquake 

1987 Flood (major) 

1989 Hurricane Hugo 

1989 Storm Felix 

I989 Hurricane Gilbert 

Hurricane Iris 

Hurricane Luis 

Hurricane Marilyn 

Hurricane Bertha 

Hurricane Georges 

Flood (severe) 

Hurricane Jose 

Flood (minor) 

I999 Hurricane Lenny 

6+ magnitude 

7.4 Richter Scale 

Basseterre SK only 

6.6 Richter Scale 

As can be seenji-om the above table, storms have been known to impact St 
Kitts and Nevis more ffequently in recent times; hence, disaster management 
efSorts by these islands appear to have paid more attention to storms. 



Other natural hazards whicll ha \e  hzid \aning impact on i i  Kins and Yevjs 
have been -- Comtcll Erosion. Floorl. b i i c - n , ~ ,  Gr!>zold .ihakiir,n. Apart from 
the above mentioned hazards which have in~pilcted both isiands ar one time 
or another, St Kins has been subject ailditio~taily :il i~;;urdi;rosiorl, and 
Nevis has been faced additionally, with the h a r d  of drought. 

1.3.2 Coastal Erosiort 

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 Kevis suEered significant 
damage through erosion brought upon by the furce of waves. The western 
coastal areas of St Kitts and Nevis suffered 1110s~ 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 orle of  he Ghauts in Basseterre 
resulted in significant damage and one loss of life was recorded. Flooding 
has been recorded in 1987 and more recently nilnor tlooding in 1999. Prior 
to 1998 the last severe flooding was in 1880. 

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

... 
1 ne ~sliii~ds oi St Kitts and Nevis lie along a volcanic cilriirl passing ihrougl,ii 
the Lesser Antilles. Cones with crater formation include Mount Olivecs, the 
Verchilds Mountain and Mount Liamuiga. I t  is belieted that Mount 
Liarnuiga (formerly known as Mount Misery) may have erupted in 1692 and 
in  1843 (Bender 1986 with reference to World Data Centre. 1981j. Note - 
Volcanic Activity is one of the priority hazdrds nhich has been identified; 
however, mitigation activities specific to that 11azard have not been covered 
under The Plun. as work relating to \~uinerability assessment relativz to 
volcanic activity is being carried out by the Seibtnic Research Unit  in 
Trinidad and Tobago, \best Indies under the auspices of another ongoing 
9 4 s  proie::. 



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 Learningfrom 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 g o w  and develop. 

No longer is it sufficient for the Government to settle for disaster u 

management strategies which speak simply to preparation just prior to the 
disaster or post disaster recovery efforts. The Government of St Kins 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 integratedpolicies which govern the initial development 
and re-development process - e.g. through building codes and 
improved building practices, environmental protection - so as to 
reduce vulnerabiZity to natural hazards. 

ZZ. Zncreasingpublic 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 Plan 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 carving 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 USAIDIOAS 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 @om 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 Ofice of Disaster Preparedness in Nevis, (vii) 
representatives f/om 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 Publi? Vtilities is the D e w p  Chaiqesor,. 
Other members of the Disaster Mi:i?atinr: Council inclu3e senior officers 
from the Public and Private S e c t ~ r  15 nel! ss ?jm-Gol.ernmenta! 
Organisations [WGO's) 2nd The Religious Ct?mmlmity. 

Consultants have beer! contracted by !he Ci.4S '.r -hcilitating and advising 
on various aspects o f  preparation 9f , f e  ,Plm under tne PGDM Programme 
- namely, for providi~n - harrrrd nssessment i.vjormat;on and maps. 
Geographic information S17stem /GIs) ~sszstnnce. mitigation planning with 
a hazard information and a development planning foms respectively. 

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

Chart showing Institutional Framework for Plan Preparation 

ST. KITTS- NEVIS 1 CABINET i 
! 

NATIONAL 
! DISASTER 
! MITIGATION 
[COUNCIL I I 

I I 
I 

CONSULTAhTL 1 
POST GEORGES 
DISASTER MITIGATION 

i GUIDANCE 
COMMITTEE 

I 

- 



1.7 Time Scale 

The Plan covers a ten-(10) year time horizon from 2001 to 201 1. 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 
Agencies1 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 making recommendations for 
filling those gaps. 

Reports of hazard vulnerability assessments conducted by specialists 
(contracted by 0'4s) in the areas of the various priority hazards, have also 
been included in The Plan. 

The PGDMProject 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 11 - HAZARD AND VULNERABILITY ASSESSMENT 

2.1 Hazard Identification and Prioritisation 

A workshop1 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 (rumis only) 
(iii) Storm Surge 
(iv) Volcano 
(v) Floods 
(vi) Ground Shaking 
(vii) Coastal Erosion and 
(viii) Inland Erosion (St Kitts onlyl. 

The Plan does not address Volcano and Groundshaking as the Seismic 
Research Unit in Trinidad & Tobago is currently conducting research uith 
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 reports2 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 

' Rogers. C (Ph D) Natural Hazard Mitigation Workshop Report September 2000 - hrtp:ljw=w.oas.orgpgdm 
- See detailed reports and maps at http!~www.oas.orgipgdm 
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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, Q 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 + 0 
DH is Damage History; S is Structural Vulnerability; 0 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 

Table 3 

I 
HAZARD CATEGORY 
Very Low 
Low 

i 
0 1 None 1 Exceeds Code I No effect 

I I 

LOCATIONAL RISK 
0 
1 

CODING USED FOR DAMAGE HISTORY, STRUCTURAL 
VULNERABILITY AND OPERA TZONAL VULNERABILITY 

MEANING 
No risk 
Minimal risk 

2 I I Moderate I Does not meet Code i Significant 
I I 
I 

PosdbleJProbable - 
Probable/High 
Extreme 

' Moderatemedium I 2 

OPERATIONAL 
VULNERABI- 

1 

3 I Repetitive / Significant 1 Known deficiencies Life-threatening 

High 
Very High 

(S) I LITY(0) 
I 

STRUCTURAL 
VULNERABILITY 

NUMBER 
CODING 

Minor I Meets Code 1 Minimal 

The vulnerability assessment was carried out for each critical facility 
identified for St Kiss and Nevis. Kindly see the Appendix 2A and 2B for 
the Vulnerability scores for the full list of facilities relative to the respective 
hazard. Tables 4 and 5 show a ' Facility Vulnerability Ana@sis Summa?' 
listing facilities having the highest scores for St Kitts and Nevis respectively. 
A Faciliy Vulnerability score was considered high f i t  it~as more than 50% 
of the highest score attained for a listed facility. A high score indicates 
relatively high vulnerability to the hazard, while a lo~v score indicates 
reZative2~~ Zow vulnerability to the hazard. 

3 
4 

DAMAGE HISTORY 
@H) 

! 
I 



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 twoss 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 thatfive 
of the six main water intakes, as well as six Emergency Shelters show high 
vulnerability to inland erosion. 

Storm Surge 

Areas along the south-westem 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 areaslroads 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 Communiiy 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-eastem to south-eastem seafront have relatively high 
vulnerability to storm surge. It is noted that the Charlesrown 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 CharIestown Road and the Newcastle International Airport. The 
NetbaN Complex in Charlestown also has high vulnerability to flooding. 

Coastal Erosion 

Sections of the westem 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 
faciiities 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. 



Table 4 

ST KlTTS 
Facility Vulnerability Analysis 



Government - 
Government 

L 

Government 

Government 
-.---. 

Ministry of Health 8 Environment 

Community Affairs 

Physical Planning, Development 
Bank 
Finance Department 

Basseterre 

Basseterre 

Basseterre 

Basseterre 

25 

25 

25 

30 

24 

- - - - - -  
35 

----.- 
36 - - - - - -  
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TABLE 4 KEY: 

FACILITY VULNERABILITY ANALYSIS SUMMARY 

ST. KITTS 

FVS break points: 
Facility Vulnerablity Score (FVS) rated with 
more than 50% of the possible hazard's FVS 

" F V S ' F a c i l i t y  Vulnerability Score 

"L" Locational Vulnerability 

"V" Vulnerability Score 

"t-1PS" Hazard Priority Score 

FVS=(L+V) HPS 
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TABLE 5 KEY: FACILITY VULNERABILITY ANALYSIS SUMMARY 

NEVlS 

1 FVS break points: 
I Facility Vulnerability Score (FVS) rated with 

More than the 50% of the possible hazard's FVS 

"FVS" Facility Vulnerability Score 

"L" Locational Vulnerability 

"V" Vulnerability Score 

"HPS" Hazard Priority Score 

FVS = (L+V) HPS 



SECTION 111 - ANALYSIS AND EVALUATION OF EXISTIVG 
SYSTEMS 

3.1 Capability Assessment 

Questionnaires were sent to ten (10) Government DepartmentsIAgencies 
both in St Kitts and Nevis. The survey was designed to assess the capability 
of Government agencies to carry out measures to mitigate the impact of 
hazards in St Kitts and Nevis. Responses were received from seventy 
percent (70%) of the DepartmentsIAgencies in St Kitts and fifty percent 
(50% ) of those in Nevis. A summary of the responses received is included 
in Appendix 1. 

Institutional 

Responses were received from the Ministry of Tourism, Ministry of 
Planning and the Physical Planning Division, the National Emergency 
Management Agency, The Water Services Department, the Ministry of 
Communications, Works and Public Utilities, the Ministry of Health and the 
Environment, and the Royal St Christopher-Nevis Police Force. The 
responses revealed that even in some of the instances where mitigation was 
said to be carried out, the extent of such activities appeared to be limited. 

Six (6 )  of the seven agencies from St Kitts which responded, indicated that 
they were involved in all four (4) aspects of disaster management, namely, 
(i) Preparation, (ii) Response, (iii) Recovery and Reconstruction and (iv) 
Mitigation. One of the agencies, Ministry of Tourism, indicated that it was 
involved in Preparation. Response. and Recove? and Reconstrucfion only. 

Legal 

Disaster Management activities of the National Emergency Management 
Agency (NEMA) are governed by the Disaster Management Act 1998, while 
the activities of the Physical Planning Department of St Kitts are governed 
by the Development Control and Planning Act 2000. In the case of the St 
Kitts Water Services Department, the 1959 Ordinance gives that Department 
its mandate for disaster management activities. There is no legal mandate 
given to the Ministr): of Tourism. the Ministry of Communications and - 



Works and the Ministry of Health and Environment for carrying out disaster 
management activities. 

Political 

There is awareness of, and interest in the need for disaster management 
practices for all of the agencies. For NEMA in particular, much emphasis is 
placed on disaster preparation and mitigation. 

Financial 

Most of the respondents indicated that funding support for mitigation was 
negligible or non-existent.. 

Technical 

All of the agencies indicated that there is need for enhancing their technical 
capability for dealing with mitigation activities 

3.1.2 Nevis 

Institutional 

The five (5) Agencies / Departments in Nevis, from which responses were 
received are - the Ministry of Education, the Department of Agriculture, the 
Nevis Water Services Department, the Fire and Rescue Department and the 
Office of Disaster Preparedness. All of the respondents indicated that they 
are involved in the four aspects of disaster management. 

Legal 

There is legislation in place with regard to disaster mitigation for three (3) of 
the five (5) respondents. Although legislation is in place in the case of the 
Water Services Department, it was noted that the legislation is not being 
enforced. In the case of the Office of Disaster Preparedness in Nevis, it was 
noted that there is need for amendment of the existing legislation. 



Political 

The various Agencies indicated that there was general inrerest in mitigation 
activities, with the Agricultural Department, in particular, noting that there is 
commitment to mitigation activities. 

Financial 

Relatively little, or no provision is made by the respective Agencies for 
financing of mitigation activities. 

Technical 

While the other agencies made reference to having some technical expertise. 
albeit inadequate, in dealing with mitigation, the Ministry of Education 
indicated that it had no technical capability. 

3.2 Mitigation Opportunie Analysis 

In both St Kitts and Nevis, training of personnel in different aspects of 
mitigation is required in the various Agencies/Departments, for equipping 
these agencies with the necessaty skills. The specific skills required by each 
Agency need to be identified and officers from the respective Agencies 
should be exposed to programmes with a view to upgrading their skills. 

3.2.1 St Kitts 

The inadequate legislative support for mitigation activities, which was cited 
in a number of instances, indicate a need for enhancing the legislative 
mandate of the respective agencies. Although, to the credit of NEMA and 
the Physical Planning Division of St Kitts, the legislation granting th5m their 
mandate was relatively recent, further review of the legis!ation would need 
to be carried out in iight of the objectives and proposed programmes of the 
disaster mitigation Plan. The Water Services Ordinance of 1959 would also 
need to be updated, to take into account current circumstances. Efforts 
should also be made to establish the required legislative mandates for The 
Ministries of Tourism, Communication and Works, and Health and 
Environment, which had indicated that they had no legislative mandate 
relative to disaster mitigation. 



The success of disaster mitigation efforts depends to a large extent on the 
amount of financing available, and the technical expertise present for 
carrying out various measures and programmes. Given that five (5) out of 
the seven (7) respondents in St Kitts indicated that no provision for funding 
was made for mitigation activities, Government needs to be mindful of the 
need to budget for such activities. 

3.2.2 Nevis 

Legislation needs to be put in place where necessary, for governing 
mitigation practices by the respective Agencies. For the Water Services 
Department, efforts need to be made to enforce the existing legislation, as 
appropriate. 

Only the Agriculture Department indicated that some, albeit small, budget 
allocation was being made for disaster mitigation. This points to the need for 
more attention to be given to mitigation financing. 

3.2.3 Summary -Capability Assessment Analysis - St Kitls and Nevis 

The assessment of the capabilities of the respective DepartmentsIAgencies is 
summarised in the Table below - 

Table 6 
Summary Capability Assessment Analysis 
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The assessment of the capabilities of the AgencieslDepartments in both 
St Kitts and Nevis for handling mitigation activities revealed opportunities 
for enhancing their capabilities in various areas. There is an awareness of, 
and interest in the need for carrying out mitigation activities. The 
opportunity exists, however, for (a) increasing the technical capabilities of 
the agencies through training, (b) for updating and in some cases enforcing 
existing regulations, and (c) increasing financial allocations for mitigation. It 
is also important that information on mitigation practices be continually 
disseminated in order to heighten awareness and interest. 



SECTION IV - PLAN FORMLnATION 

4.1 Goals and Objectives 

The goals and objectives were developed during a workshop held for that 
purpose, for the members of the PGDM Programme Guidance Committee, 
and facilitated by the Planning Consultant, contracted by the OAS. 

The goals and objectives articulated were subsequently submitted to the St  
Kitts and Nevis National Disaster Advisory Committee for review and 
approval. 

The goals and objectives were developed, taking into account - 

i the ~wlnerability of St Kitts and Nevis to the priority hazards identijied, 
ii. the existing capability of the Government Agencies to appb hazard 

mitigation practices, 
iii. community awareness and practices with regard to hazard mitigation. 

and 
iv. Expected Jirture capability of St Kitts and Nevis to carry out hazard 

mitigation practices, to reduce the negative impact - socially and 
economically - of natural hazards on St Kitts and Nevis. 

4.1.1 Goals 

I. To create a disaster resistant national environment by the reduction 
of vulnerability to natural hazards; 

ZI. To improve the national capability to manage the impact of natural 
hazards; 

III. To develop public awareness of natural hazards and their potem'al 
impacts; 

ZK To increase, encourage andpromote effective mitigaflaflonpracficfices; 

K To reduce the impact of natural hazards on Iife andproperty. 



4.1.2 Objectives 

The objectives to be pursued under the respective goals are as follows: 

Goal I - To create o disaster resistant notiorral environment by the 
reduction of vulnerability to natural hazards. 

4.1.2.1 Objectivefsi 

i. Develop a legislarive frarnew~ork to encourage orderly management of 
development. 

ii. Create a planning process that provides an environment for management 
of development to reduce vulnerability to natural hazards. 

iii. Ensure that the natural environment is maintained and presen-ed in order 
to reduce the impact of natural hazards. 

iv. Ensure that mitigation planning is intzgrated into  he institutional 
framework. 

v. Develop a database which facilitates the continuing collection. analysis 
and provision of information, supportive of disaster mitigation activities. 

Goal I1 - To improve the national capabiIi@ to manage rhe impact of 
natural hazards. 

i. Review existing institutions with a view to upgrading lindior establishing 
new institutions to undertake mitigation activities. 

Goal I11 - To develop public awareness of natural ha,-ards and their 
potential impacts. 

i. Provide communities with information relating to natural hazards in St 
Kitts and Nevis, the impacts or" those hazards and vulnerability of 
communities ro rhos? impacts. 



Goal IV - To increase, encourage and promote effective mitigation 
practices. 

i . Develop incentive programmes which will encourage mitigation 
activities to reduce vulnerability. 

ii. Disseminate information supportive of mitigation practices. 

. . . 
nl. Develop technical training programmes 

iv Increase awareness of disaster mitigation practices in the education 
sector, through the development of curricula which incorporates 
mitigation. 

Goal V - To reduce the impact of natural hazards on life andpropeq. 

i. Empower communities to take a proactive role in the reduction of the 
impact of natural hazards on life and property. 

i i .  Increase public knowledge and awareness of mitigation practices 
through the conduct of workshops. 

4.2 Strategies, Policies and Programmes 

Strategies, Policies and Programmes (SP&P's) have been identified for 
enhancing the disaster mitigation capability and practices of St Kitts and 
Nevis. These SP&P's take into account the experiences of St Kitts and Nevis 
as well as recommendations made by the consultants specialising in the 
respective hazards. 

Consultations were held with the Government Line Ministries1 Departments 
in a workshop-type setting, for reviewing and making recommendations 
with respect to the following: - 

(i) The Goals and Objectives outlined in The Plan and 
(ii) The Strategies, Policies and Programmes (SP&P's). 



The SPkP's  also incoworate recommendations made dur~ng  the 
aforementioned Consultations as well as Public Con.iil!tafic~ns held in bt 

Kitts and Nevis - one in each island. 

Schedules 1 and 2 outline various strategies. pollcies and programmes 
(SP&P's) recommended for enhancing the disaster mitigation capability anci 
practices of St Kitts and N-evis. Schedule 1 identifies SP&PYs for mitigating 
against the hazards in general, while Schedule I addresses mitigation 
activities specific to the priority hazards relative to St Kitts and New. 

The SP&PYs take into account the following considerations: 

i. Legal and Regulatoryfi.amework, instruments govemzng Land L5e iis 
well as the mandate of the respective Agencies which are charged 
with monitoring. 

ii. The capacity and cupabiliv of the respective Government Agencies 
for carrying out mittqation activities 

. . . z z z .  Influencing Envzronmental Conditions - relative to the level of 
developmenr, suscepribiliiy ro the va;.ious Hazards. and r-ulnerabilit). 
to damage 

iv. Incentives for encouraging appropriate behmzozrrs :hv Governmen1 
agencies. private organisations and the general p~blic 

Projects are to be develo~ed by the respective Go~erilnicnr Agencies 
~eiar tments  based on theAsp&p's outlined. The Agencies Departments 
responsible for developing and carrying out the projects based on the 
SP&P's would be identified by the Government through the fiational 
Disaster Mitieation - Council which includes senior rep!-<.;c,r.:li, . h r n  :*I! 
of the Government Agencies 1 Departmcltts. 

n~e following are SP&PYs which are to be carried out in order to attain the 
respective goals and objectives: 

4.2.1 Goal I: To create and confinuaIIy improve a disaster resistant environment 
by reduction of'~ulnerabili@ to natural hazards. 

4.2.1.1 Objective I. Deveicp Leg!slatF?e~fram~~v~~rk t~ ezcourage the orderij~ 
management of devcl~ppmet~. 



a) Pass Development Regulations for the Development Control Planning 
Act 2000 (St Kitts). 

b )  Pass Development Control Planning Act and Development Control 
Planning. Regulations for Nevis. 

c) Review existing incentives to hotels to take into consideration mitigation 
practices. 

d)  Put systems in place for periodic review and update of legislation, 
regulations and policies (e.g The Development Control and Planning Act 
2000, and the Building Code) to ensure that they remain relevant. 

4.2. I .2 Objective ii. Create a planning process that provides an environment 
for the management of development such that vulnerability to natural 
hazards is reduced. 

Produce local area plans (including maps) taking into account mitigation, 
vulnerability and hazard mapping already established under this project. 

, Produce a new Land Use map for St Kitts & Nevis taking into account 
the restructuring of the St Kitts Sugar Manufacturing Corporation. 

c) Develop local area plans and guidelines for areas that are prone to 
disaster. 

d) Monitor climate change for informing Land Use and Development plans, 
as part of developing a proactive approach to planning. 

4.2.1.3 Objective iii. Ensure that the natural environment is maintained and 
preserved in order to reduce the impact of natural hazards. 

a) Referring to the National Conservation and Environment Protection Act 
(NCEPA) of 1987, re-establish and re-activate the National Conservation 
Commission. 

b) Ensure that Environmental Impact Assessments (EIA's) are completed 
for all new developments 

C) Develop and /or enforce specific regulations relative to the environment 
e.g. sand mining, protection of natural waterways, waste water disposal, 
solid waste management. 

d )  Develop an environmental management plan incorporating regular 
scientific monitoring of various sectors of the environment. 

4.2.1.4 Objective iv. Ensure that mitigation planning is integrated into the 
institutionalf7amework. 



a) Ensure that full use is made of Geographic Information System (GIs) & 
Hazard maps produced under this project when considering 
Environmental impact assessments. 

b) Integrate hazard mitigation planning with Land Use and Development 
' pla&ing, e.g mitigation planning housing with development planning. 

c) Put systems in place to facilitate co-ordination and collaboration among 
the various departmentdagencies which have responsibilities for 
planning and development, e.g among the Physical Planning 
Department, the Department of Lands and Housing, the National 
Housing Corporation and the Public Works Department. 

4.2.1.5 Objective v. Develop a database which facilitates the continuing 
collection, analysis & provision of information, supportive of disaster 
mitigation activities 

a) Upgrade the existing GIs database for St Kitts & Nevis and provide 
integrated networking facilities across sectors e.g. Intranet GIs . The data 
base should be aimed ultimately at including all buildings in St Kitts & 
Nevis 

4.2.2 Goal II: To improve the notional capability to manage the impact of 
natural hazards. 

4.2.2.1 Objective i. Review existing organisations as well as upgrade and/or 
establish new organisations to undertake mitigation activities 

a) Construct a new Emergency Operating Centre for the National 
Emergency Management Agency (NEMA) 

b)Maintain and /or retrofit existing emergency shelters to ensure 
compliance with the Building Code. Where necessary, build new shelters 
in accordance with the Building Code. 

c) Review Disaster Management Office staffing and other resources (such 
as equipment) in St Kitts and Nevis to ensure that mitigation capacity is 
added along with other staffing requirements. 

d) Increase the Building Inspectorate capability in terms of manpower and 
required qualifications 

e) Ensure that the Planning Offices of St Kitts & Nevis are adequately 
staffed, housed, & equipped to address mitigation issues. 

f) Ensure that the provision under the Building Code for qualification of 
contractors is rigidly enforced. 



g) The essential services - Ministry of Communication, Works & Public 
Utilities (water, electricity, and Public Works), as well as the National 
Radio and the Ministry of Health should be adequately staffed, equipped 
and funded to carry out their vital mitigation tasks. 

4.2.3 Goal III: T o  develop public awareness of natural hazards and their 
potential impacts. 

4.2.3.1 Objective i. Provide communities with information relating to 
natural hazards in St Kitts & Nevis, the impacts of those hazards and 
vulnerability of communities to those impacts. 

a) Publicise The Plan for informing the public of the hazard and 
vulnerability assessments, as well as activities which are being 
undertaken, and can be carried out for disaster mitigation. The publicity 
awareness programmes is also aimed at encouraging the public to carry 
out mitigation activities. 

b )  Develop mitigation awareness programmes to empower NGO's, 
community-based organisations, Festival Committees and other cultural 
and social groups to carry out mitigation practices. 

c) Each district should develop a Community Contingency Plan as 
appropriate to potential disasters in that Community. 

d) District committees and other Agencies should develop and plan periodic 
awareness programmes/activities to enhance mitigation practices. 

e) Encourage the introduction of hazard mitigation awareness activities in 
Community and National Festivals. 

4.2.3.2 Objective li. Increase public knowledge and awareness of mitigation 
practices. 

a) Hold public meetingslfora, workshops to make the public aware of 
mitigation practices, taking the opportunity to highlight good mitigation 
practices. 

4.2.4 Goal IV: To increase, encourage, and promote effective mitigation 
practices. 

4.2.4.1 Objective i. Develop incentive programmes which will encourage 
mitigation activities to reduce vulnerability. 



a )  Encourage the formation of a private sector committee among 
stakeholders e.g. Banks, Insurance Companies, mortgage Companies and 
underwriters to develop mitigation criteria which can assist m decision 
making - e.g. a loanfor a home wou:a be corrdinonal upon the housing 
plan including hurricane clips and proper fzes benveen the walls and the 
foundation. 

b ) Government and Lending lnstitutions should consider providing 
incentives to small business and entrepreneurs including farmers and 
fishermen who adopt mitigation practices in their loan and development 
application - e.g allowing .for a minimum period for dgferring loan 
pcqvments on loans taken ro repair damage resultingfrom a hazard. 

C) Government should consider granting incentives to house owners who 
adopt mitigation practices, e.g where shutters have been used 
consideration may be given to adjusting Land ana' House iTm pmments. 

d) Review the incentive regime to the Tounsm Sector with a view to 
granting incentives to those who meet mitigation requirements. 

4.2.4.2 Objective ii. Disseminate information sup-nortibee 0-f mitigation 
practices. 

a) Publicize the Building Code and Guidelines anci aggessively advertise 
the procurement 1 availability to the construction sector. 

bjDisseminate brochures, fliers and multi-media producrs to raise 
awareness of mitigation. 

4.2.4.3 Objective iii. Develop Technical Training Programmes. 

a) Government should facilitate and develop Training ir: fi~sa~ti.;. itigafioll 
wherever the need has shown up thrvugh the capabili;! ~ , x ~ s ! : x s \ .  

b) Provide ongoing training for Emergency Shelter managers, including 
such areas as management of people and other resources and dealing with 
issues of security. 

) Conduct Training programmes for the construction indusq (e.9. building 
contractors, architects). Such training should include courses on site 
preparation for helping to minimize environmental damage. 

4.2.4.4 Objective zv. increase mvarcness of u'lsasfer mztigation practices in 
the education sector, throu~;i ri:e deveionnreni 0;'' rurricuia which 
incorporares such prncrice::. 



a) Hold workshops to sensitise teachers to mitigation practices. 
b) Encourage the holding of programmes in school which reflect support 

for mitigation practices. 
c) Integrate Disaster Mitigation practices into relevent subject areas. 

4.2.5 Goal V : To reduce the impact of natural hazards on life andproperty. 

4.2.5.1 Objective i. Empower communities to take a proactive role in the 
reduction of the impact of natural hazards on life andproperp. 

a) Implement the Shelter Management Policy ensuring that the Public is 
aware of those aspects which would advise them of actions which may be 
taken to reduce possible damage. 

b) Hold simulation exercises periodically, so that the public becomes more 
alert to actions which may be taken for reducing the impact of natural 
hazards. 

c) Offer programmes relating to disaster planning by families and stress 
management. 

4.2.5.2 Objective ii. Reduce personal injury and loss of life as well as 
damage to existing andhture development. 

b) Distribution lines for essential services (e.g. electricity) should be laid 
sub-surface. 

While the aforementioned mitigative SP&P's reflect approaches which may 
be taken for hazards generally for St Kitts and Nevis, consideration needs to 
be given to SP&P7s relative to specific hazards, for St Kitts and Nevis 
respectively. These SP&P's, summarised in Schedule 1 are as follows: 

1.2.6 ST KITTS AND NEVIS 

4.2.6.1 Wind and Storm Surge 

i. Strengthen and reinforce the structure of public buildings along with 
accompanying facilities such as water and power distribution lines, 

. . and roads. 
1 1 .  Encourage communities to strengthen and reinforce private-owned 

structures. 



i. Frequent ghaut maintenance , in particular at road crossings. 
ii In sizing culverts and bridges, pay attention to the extra waterway area 

for sediment deposition. 
iii Develop appropriate design for silt traps and trash racks. 
iv. Consider diverting the lower reach of College street Ghaut, St Kitts, 

away from its current alignment through the town centre. As afirrther 
consideration, an economic analysis should be carried out comparing 
(a) likely savings in averted losses with (b) likely lost revenue because 
ofpostponement ofplanned development due to theflooding 

v. Institute an 'Early Warning System' (EWS) to alert residents of 
pending flood wave. EWS may be based on measurement of rainfall in 
the upper parts of the ghauts and an awareness of the soil saturation 
levels. 

vi. Nevis Airport- Consider diverting crossings to the end of the runway, 
since the present arrangement of construction of a steel cage at the 
entrance of the culvert contributes to flooding when debris becomes 
entangled. 

vii. Enforce Land Use Zoning Regulations, especially in the Hermitage 
Region, Nevis. 

It is important to note that in S t  Kitts where the sugarcane plantations are 
replaced by housing developments, one needs to be mindfirl of the increased 
runoff downstream and the potential for greater velocities which ma-v 
aggravate erosion. 

4.2.6.3 Coastal erosion 

I Perform preliminary selection of coastal areas for sand mining, 
tourism and housing development. coastal structures and 
infrastructure development, taking into account coastal areas that have 
shown historical patterns of erosion and are likely to display similar 
patterns in the future. 

ii. Develop strategies for addressing problems relating to coastal erosion 
e.g. for prioritising beaches for sandmining. Further work in this area 
may include an investigation of seasonal erosion, and accretion 
patterns may be carried out for guiding the development of a rotation 
system for sand mining. 



iii. Sensitise the general public about coastal erosion and associated 
impacts. 

iv. Prioritise the allocation of resources for erosion defense, increased 
monitoring andl or further research of coastal dynamics. 

4.2.7 ST KZTTS 

4.2.7.1 Inland erosion 

iii. 

iv. 

v. 

vi. 

vii. . . . 
v111. 
ix. 

Institute and implement policies with respect to land use management 
Develop and invest in programmes for informing farmers and the 
public on good conservation practices for minimising fertility loss and 
avoiding the problems created by sedimentation. 
Review Town and Country Planning policies and practices, to avoid/ 
reduce the need for correctional action -(e.g. the need for reworking 
of stream banks, and natural excavation of stream courses by the 
stream in spate indicate that planning has been neglected. 
a) Avoid the building of roads across an occasional stream without 

providing adequate culverts. 
b) House construction within a gully or on the edge of vertical stream 

banks in weak materials should not be allowed, 
c) Identgfy sites which are subject to earthquake induced rock falls. 
Plan adequate drainage systems and monitor. 
a) Plan drainage systems to deal with a whole sub-catchment. 
b) Keep drainage ways clean of impediments. 
Take action in response to Land Use Change. 
a) Planners and developers need to consider that converting a piece 
of land under bush into dwelling house lots results in a marked 
reduction in the way water enters the soil and hence greater run-oflof 
water, with a likelihood of increased land erosion. 
Retain windbreaks, avoid large areas of exposed soil, through the use 
e.g. of vegetation slips. 
Monitor and avoid areas at hazard. 
Provide cut off-drains. 

Use stabilising techniques which may be a costly approach and 
therefore used as a last resort. 



4.2.8 NEWS 

4.2.8.1 Drought 

i. Develop and mvnitor indicators for id;ui.t: ide:~tification of drought, 
e.g. - 
Meteoroloaicali Environn~etrtal 
a)Wilting as grass roo& becomes pro~.ssivelq damaged b> lack of 
soil water 
b)Increase in leaf f ~ l l  
c)Damage (dried leaves ,' bioken s:triiis) :o 'indica~or' plant species 
e.g. cacti which utilise stored water in dried periods. 

Hvdroloaical 
d) Monitor water iex-els by measuring data such as rair:fall, 
temperature, wina speed, evaporation and seepage. 
e) Ration water before ground water levels recede to criticalpoints. 

ii. Develop policies relative to: 
a)  Cost of warer jbr irr ieriorr. 
b) Regulation of livestock gazing and liv=.stocX population demities. 
C) Incentives for water and soil conservation practicBes. 
a7 Drought Insurance. 
e) Drought relief programmes. 
fl Further work for mitigating the efJecrs of drough: may need to 

place emphasis on - 

I .  identifying more appropriate boundaries for \wtt.: cesourcrs 2nd 
drought management, through a thorough analyst> i-l Giali:.lge basil15 
on the island. 

l i .  Developing data to accurately predict the gap in time between 
recovery from meteorological / agricultural drought a:~d the 
replenishment of water to average levels. 



Schedule 1 
PLAN FORMULATION SCHEDULE - STRQTEGZES, POLICIES, PROGUMMES 

GOAL I: TO CREATE AND CONTINUALLY IMPROVE A DISASTER RESISTANT 
EhWIRONMENT BY REDUCTION OF WLNERABILITY TO NATURAL HAZARDS 

OBJECTIVES 

i. Develop Legislative Framework to 
encourage the orderly management of 
development 

Ii. Create a Planning process that 
provides an environment for the 
management of development such that 
vulnerability to natural hazards is 
reduced. 

lii. Ensure rhat the natural environment 
is maintained and preserved in order to 
reduce the impact of natural hazards. 

I\,. Ensure that mitigation planning is 
integrated into the institutional 
framework 

v. Develop a database which facilitates 
the continuing co;lection. analysis & 
prwision of information. supportive of 
d~s:rsier mitigation activities 

STRATEGIES /POLICIES/ 
PROGRAMMES 

a) Pass Development Regulations for the 
Development Control Planning Act (St Kitts). 

b) Pass Develop. Control Plan Act for Nevis & 
Develop. Regulations (Nevis) 

C) Review existing incentives to hotels taking into 
consideration mitigation practices. 

d) Put system in place for facilitating periodic 
review and update of legislation, regulations, 
and policies. 

a) Produce Local Area Plans (including maps) 
taking into account mitigation, vulnerability 
and hazard mapping already established under 
this project. 

b) Produce a Land Use map for St Kitts & Nevis 
taking into account the restructuring of the St 
Kitts Sugar Manufacturing Corporation. 

c) Produce Local Area Plans and guidelines for 
areas which are prone to disaster. 

d) Monitor climate change for informing land use 
and development plans. 

a) Referring to the NCEP Act of 1987, re- 
establish and re-activate the National 
Conservation Commission. 

b) Ensure that EIA's are completed for all new 
developments 

c) Develop and lor enforce specific regulations 
and Environmental Management Plans, e.g. 
relating to sand mining, waste water disposal. 

a) Ensure that full use is made of Geographic 
Information System (GIS) & Hazard maps 
produced under this project when considering 
environmental impact assessments. 

b) Develop systems for facilitating co-ordination 
and collaboration among Planning 
departmentslagencies 

a) Upgrade the existing GIS database and provide 
integrated networking facilities across sectors 
e.g. Intranet GIs .  The data base should be 
aimed ultimately at including all buildings in 
St Kins & Nevis. 

ACTION BY - 
AGENCY (NAME) 



GOAL 11: TO IMPROVE THE NATIONAL CAPABILITY TO MANAGE THE IMPACT OF 
NATURAL HAZARDS 

OBJECTIVES C / STRATEGIES /POLlCIES/ ! / ACTIONBY - ! 
i PROGRAMMES I AGENCY @ A M 4  

1 
I i 

i. Review existing organisations as well 
as upgrade andl or establish new 
organisations to undertake mitigation 
activities 

1 a) Construct a new Emergency Operating 
Centre for NEM.A 

b) Maintain 4 /or retrofit existing emergenq 
shelters to ensure compliance with the 
Building Code 

c) Review Disaster Management Office staffmg 
and other resources (e.g. equipment) in St 
Kim & Nevis to ensure that mitigation 
capacity is added along with other d i g  
requirements. 

d) Increase the Building Inspectorate capabilie 
in terms of manpower and required 
qualifications 

e) Ensure that the Planning Offices of St Kim 
& Nevis are adequately staffed housed 8; 
equipped to address mitigation issues. 

f) Ensure that the provision under the Building 
Code for qualification of co~~tractors is 
rigidly enforced. 

9) The essential services - Ministry of - 
Communication. Works & Public ljtilities 
(water. electriciry. and public works) and the 
National Radio should be adequatel? sraffcd. 
equipped and funded to c a m  out their vital 
mitigation tasks. 

h) Distribution lines for essential senices ie.g. 
electricity) should be laid sub-surface. 



GOAL 111: TO DEVELOP PUBLIC AWARENESS OF NATURAL HAZARDS AND THEIR 
POTENTIAL IMPACTS 

I OBJECTIVES 

i. Provide communities with information 
relating to natural hazards in St Kitts & 
Nevis, the impacts of those hazards and 
vulnerability of communities to those 
impacts 

I STRATEGIES /POLICIES/ 
I PROGRAMMES 

a) Publicise The Plan 
b) Each district should develop a 

Community Contingency Plan as 
appropriate to potential disasters in that 
Community 

Ii Increase public knowledge and 
awareness of mitigation practices. 

c) District committees and other agencies 
should develop & plan periodic 
awareness programmes/activities to 
enhance mitigation practices. 

d) Encourage the introduction of hazard 
mitigation awareness activities in 
Community and National Festivals. 

e) Develop mitigation awareness 
programmes to empower Non 
Governmental Organisations @Go's), 
community-based organisations, Festival 
Committees and other cultural and social 
groups.. 

a) Hold public meetingslfora, workshops to 
make the public aware of mitigation 
practices, taking the opportunity to 
highlight good mitigation practices. 

I ACTION BY - 



GOAL IV: TO INCREASE, ENCOURAGE, AND PROMOTE EFFECTIVE MITIGATION 
PRACTICES 

I 7 

i. Develop incentive programmes which 
will encourage mitigation activities to 
reduce vulnerability 

I 
I 

OBJECTIVES 

I . .  
1 11. Disseminate information supportive of 
I mitigation practices 
I 

lii. Develop Technical Training 
Pro-mammes 

STRATEGIES /POLICIES/ 
PROGRAMMES 

; iv. Increase awareness of disaster 
i mitigation practices in the education / sector. through the development of 
j curricula which incorporate mitigation. 

ACTION BY - 
AGENCY (NAME) 

a) Encourage the formation of a private 
sector committee among stakeholders e.g. 
Banks, Insurance Companies, Mortpage 
companies and underwriters to develop 
mitigation criteria which can assist in 
decision-making e.g. a loan for- 
- a home u~ould be conditional upon the 

housingplan including hurricane clips and 
proper ties benvem the walls and the 
foundation 

b) Gov't and Lending Institutions should 
consider providing -incentives to smaN 
business owners and entrepreneurs 
includingfarmers andfishermen who 
adopt mitigation practices in their loan 
and development application 
- a minimum periodfar which loan re- 
payments on loans taken to repair domage 
resultingfiom hazards is deferred. 

c) Review the incentive Regime to the 

I I Tourism Sector with a view to panting 
I incentives to those who meet mitigation 

requirements. I 

I 

a) Publicise the Building Code and 
Guidelines. and aggressively advertise the 
procurement I availability to the 
construction sector. 

b) Disseminate brochures, fliers and multi- 
media products 10 raise awareness of 
mitigation. 

a) Government should facilitate Training (to 
include simulation) in Disasrer Mitigation - 
-wherever the need has s h o w  up 
duough the capability assessment. 
- for persons in the Construction sector 
including in particular site preparation and 
development. 

a) Hold workshops to sensitise teachers to j 
mitigation practices. i i 

b) Encourage holding p r o p m e s  (for 
students) in schools which reflect support 
for mitigation practices. 



GOAL V : TO REDUCE THE IMPACT OF NATURAL HAZARDS ON LIFE AND 
PROPERTY 

i. Empower communities to take a 
proactive role in the reduction of the 
impact of natural hazards on life and 
property 

OBJECTIVES 

ii Reduce personal injury and loss of life 
as well as damage to existing and 
future development. 

a) Ensure that the public is aware of the 
Shelter Management Policy, 
particularly those aspects which would 
inform them of actions to be taken to 
reduce possible damage. 

b) Hold simulation exercises periodically. 
c) Offer programmes relating to disaster 

planning by families and stress 
management. 

STRATEGIES POLICIES/ 
PROGRAMMES 

a) Distribution lines for essential 
service (e.g. electricity) should 
be laid sub-surface. 

ACTION BY - 
AGENCY (NAME) 



Mitigative strategies, policies and programmes recommended relative to specific hazards are 
as follows for St Kitts and Nevis respectively: 

Schedule 2 

ST KITTS AND NEMS 

PLAN FORMULATION SCHEDULE (cout'd) - STRATEGIES, POLICIES, PROGRAMMES 

I HAZARD PIPE STRATEGIES i POLICIES/ I OBJECTIVES 1 GOALS / PROGRAMMES 
Wind and 
Storm Suree 

i. Snengthen and reinforce the 
structure of public buildings 
along with accompanying 
facilities such as water and 
power disnibu- 
-tion lines, and roads. 

Objective I 

FURTHER WORK 
REQUIRED I 
CONSIDERATIONS 

I 
I i ii. Encourage communities 10 

suengthen and reinforce 
! ' pri~.are-onmed structures. 
i I 

Obiective ii 



ST KITTS AND NEVIS 

PLAN FORMULATION SCHEDULE (cont'd) - STRATEGIES, POLICIES, PROGRAMMES 

I I I I I 

I. Frequent Ghaut 
maintenance , in particular 
at road crossings 

HAZARD TYPE 

Ii. In sizing culverts and 
bridges, pay attention to 
the extra waterway area 
for sediment deposition 

Iii. Develop appropriate 
design for silt traps and 
trash racks. 

STRATEGIES1 
POLICIES/ 
PROGRAMMES 

11,. Consider diverting the 
lower reach of College 
Street Ghaut, St. Kitts 
away from its current 
alignment through the 
town centre. 

v. Nevis Airport - 
Consider diverting 
crossings to the end of the 
runway, since the present 
arrangement of 
~ O n ~ t r ~ c t i o n  of a steel 
cage at the entrance of the 
culvert contributes to 
flooding 
when debris becomes 
entangled 

OBJECTIVES 

v. Enforce Land use 
Zoning Regulations, 
especially in the 
Hermitage Region, Nevis 

Objective ii 

GOALS FURTHER WORK 
REQUIRED/ 
CONSIDERATIONS 

With regard to Programme 
(iv) cany out economic 
analysis comparing (a) likely 
savings in averted losses 
with (b) likely lost revenue 
due to postponement of 
planned development on 
account of flooding 

Goal I - 

Re. Programme (v) - EWS 
may be based on 
measurement of rainfall in 
the upper parts of the ghauts 
and an awareness of the soil 
saturation levels 

Consideration to replace the 
sugarcane plantations in S t  
Kins by housing 
developments need to be 
mindful of the increased 
runoffdowns~eam and the 
potential for increased 
velocities and therefore 
greater erosion potential 
within the ghaurs. 



ST KITTS AND NEVIS 

PLAN FORMULATION SCHEDULE (cont'd) - STRATEGIES, POLICl 
I I I I 

COASTAL 
EROSION 

I 
I 
i 
I 
i 
i 
j 

I 
! 

I 
i 
! 

HAZARD TYPE 

Coastal Erosion Maps may 
be used to: 
i Perfonn preliminary 
selection of coastal areas for 
sand mining, tourism and 
housing development, 
coastal structures and 
infrastructural development 

STRATEGIES1 
POLICIES1 
PROGRAMMES 

ii Identify coastal areas that 
have shown historical 
panems of erosion and are 
likely to display similar 
panems in the future. 

Iii. Sensitise the general 
public about coastal erosion 
and associated impacts 

Iv. Assist with the 
development of strategies for 
addressing problems relating 
to coastal erosion e.g. the 
information may be used for 
prioritising beaches for 
sandmining. 

v. Prioritise the allocation of 
resources for erosion 
defence, increased 
monitoring andl or funher 
research of coastal 
dynamics. 

Vi. Display the spatial 
relationship of coastal 
hazard areas with existing 
coastal developments and 
infrastructure - as it is 
important to be able to 
identify the developments 
located near coastal areas 
that are susceptible to 
erosion 

OBJECTIVES GOALS 

Objective v 

Objective ii 

ES, PROGRAMMES 

FURTHER WORK 
REQUIRED1 
CONSIDERATIONS 

Wi re-& to Coastal 
Erosion Map Use (Iv) 
under. '.Programmes' 
additional investigation of 
seasonal erosion and 
accretion panems may be 
carried out for guiding the 
development of a rotation 
system for sand mining. 



ST KITTS 

PLAN FORMULATION SCHEDULE (cont'd) - STRATEGIES, POLICIES, PROGRAMMES 

HAZARD TYPE 

ii Develop and invest in 
programmes for informing 
farmers and the public on 
good conservation practices 
for minimising fertility loss 
and avoiding the problems 
created by sedimentation. 

STRATEGIES1 
POLICIES1 
PROGRAMMES 

INLAND 
EROSION 

iii. Review Town and 
Country Planning policies 
and practices, to avoid/ 
reduce the need for 
correctional action 4e.g. the 
need for reworking of stream 
banks, and natural 
excavation of stream courses 
by the stream in spate 
indicate that planning has 
been neglected. 

i. Institute and implement 
policies with respect to land 
use management. 

a) Avoid the building of 
roads across an 
occasional stream 
without providing 
adequate culverts 

b) House construction 
within a gully or on the 
edge of vertical stream 
banks in weak materials 

/ should not be allowed. 
I 

j c) Identify sites which are 

i subject to earthquake 
induced rock falls. 

Objectives i. iv 

OBJECTIVES GOALS 

Obiective iii W I  

Obiecrive v 

Objective l 

FURTHER WORK 
REQUIRED1 
CONSIDERATIONS 

-1 



ST KITTS 

p L .  FORMULATION SCHEDULE ( c ~ n t ' ~ )  - STRATEGES, POLICES. PROGRAMMES 

FURTHER 
REQUIRED! 
CONSIDERATIONS 

to consider that converting a 
piece of land under bush to 
dwelling house lots results in 
a marked reduction in the 
way water enters the soil and 

~ i .  Retain windbreaks, avoid 

1 vegetation slips 
I 

~ i i .  Monitor and avoid areas 
at hazard 

~ i i i .  provide cut off-drains 
i 
i 
I ix. Use stabilising techiques 
1 (a costly last resort) I I 

I I 

GOALS 

@& 

O B J E C ~ ~  

Obiecfiws 

HAZARD W E  

INLAND EROSIO~' 
f@. 

STRATEGIES/ 
POLICIESI 
PROGRAMMES 

iv. plan ode~mte  droinane 
svstems and Monitor 
a) plan drainage systems to 

deal with a whole sub- 
catchment 

b) Keep drainage ways 
clean of impediments 

. Take action in resDonSe to 
 and Use Change 
planners and developers need 



NEWS 

PLAN 

HAZARD TYPE 

DM 

FORMULATION SCHEDULE 

STRATEGIES1 
POLICIES/ 
PROGRAMMES 

i. Develop and monitor 
indicators for future 
identification of drought, 
e.g. - 

Meteorolo~icaU 
Environmental 
a)Wilting as grass roots 
becomes progressively 
damaged by lack of soil 
water 
b)Increase in leaf fall 
c).Damage ((dried leaves / 
broken stems) to 
'indicator' plant species 
e.g. cacti which utilize 
stored water in dried 
periods 

Hvdrolopical 

d) Monitor water levels 
through measuring data 
such as rainfall, 
temperature, wind speed, 
evaporation and seepage. 
e)Ration water before 
ground water levels recede 
to critical points. 

Ii. Develop policies 
relative to: 
b) Cost of water for 

irigation 
c) Regulation of 

livestock gazing and 
livestock population 
densities 

d) Incentives for water 
and soil conservation 
practices 

e) Drought Insurance 
f )  Drought relief 

programmes 

(cont'd) - STRATEGIES, 

OBJECTIVES 

objectives ii, iv 
v - 

Obiective I 

57 

POLICIES, 

GOALS 

WI 

PROGRAMMES 

FURTHER WORK 
REQUIRED1 
CONSIDERATIONS 

Emphasis should be 
placed on identifying 
more appropriate 
boundaries for water 
resources and drought 
management, through a 
thorough analysis of 
drainage basins on the 
island 

Develop data to 
accurately predict the 
gap in time benveen 
recoveryfrom 
meteorological / 
agricultural drought and 
the replenishment of 
water to average levels. 



SECTION V - PHASING AND IMPLEMENTATION 

5.1 Phasing 

The Plan identifies Strategies, Policies and Programmes for the next ten years, and 
would be subject to review within at least the next five years. 

It is anticipated that the respective Government Ministries would develop projects 
based on the foregoing Strategies, Policies and Programmes, taking into account 
appropriate phasing periods. 

5.1.1 Immediate Next Steps 

A number of Strategies, Policies and Programmes have been presented for facilitating 
disaster mitigation. Specific projects would need to be identified towards a phased 
implementation of The Plan. The way forward for implementation of The Plan 
requires an orderly approach which may be executed in the steps listed below. It is 
noted that some of these steps may be camed out concurrently. The next steps may 
be summarised as follows:- 

1. Present The Plan to all Government DepartmentslAgencies. 
2. Publicise m e  Plan. 
3. Prioritise the strategies, policies and programmes to be undertaken. The 

National Disaster Mitigation Council which includes representation from all 
Government DepartmentsIAgencies would need to set the priorities. 

4. Identify projects to be carried out based on the prioritised strategies, policies 
and programmes. 

5. Prioritise the projects ident%ed. 
6. Identify the resources (human and material) and other requirements (e.g 

additional studieslresearch to be undertaken) which would be required for 
execution of the project. 

7. Identify the Government DepartmentsIAgencies which have responsibility 
for implementation of specific projects. 

8 .  Identify the projects which would require collaboration among 
DepartmentsIAgencies, and specify those DepartmentsIAgencies. 

9. Agree on an approachlsystem for facilitating collaboration among agencies 
specified in #8, above. 

10. For each project, agree on a time-frame for expected commencement and 
completion of that project. 

11. Identify milestones for ensuring that the project is on track. 
12. Develop a 'Phased Implementation Schedule' based on the aforementioned. 



5.2 Responsibility for Implementation 

Responsibility for implementation of The Plan rests with the Governmen 
DepartmentslAgencies. In instances where (mitigation) projects are undertaken by th~ 
private sector, or where there is private sector joint participation, the Governmen 
DepartmentIAgency under whose umbrella such activities fall, would be responsiblc 
for enabling and monitoring the implementation of that project. 

It is therefore necessary for the various DepartmentsIAgencies to schedule executio~ 
of the identified project(s) and related activities within the annual work programme 
and to obtain budgetary allocations for such projects. 



SECTION VI - EVALUATION, MONITORING AND UPDATING 

The National Emergency Management Agency under the guidance of the National 
Disaster Mitigation Council is responsible for monitoring implementation of The 
Plan. Accordingly, a mitigation officer should be appointed to assist with such 
monitoring. 

In order to keep the Plan current and relevant to the needs of St Kitts and Nevis, 
periodic review and evaluation of the implementation ofthe Plan with respect to - 
Strategies, Policies, Programmes and the related projects would be required. 

A periodic reporting system should be established for - 

a) advising the National Disaster Mitigation Council on the status of the 
implementation of The Plan, and 

b) making recommendations for keeping The Plan up to date. 



REFERENCES 

BENDER 0 STEPHEN, 1986 

BENTLEY ASSOCIATES (1  998) 

COOPER V. (2001) 

DANIEL EDSEL B.(2001) 

ISLAND RESOURCES FOUNDATION 

JACKSON IVOR (2001) 

LANG DAVID (2001) 

MATTENET EDUARDO M. LICE 
(200 1) 

NATIONAL EMERGENCY MANAGE- 
MENT AGENCY (NEMA) 

NELSON L CARL (1989) 

Report on Natural Hazards and Settlement 
Development Planning in St Kitts and Nevis. 
OAS/DRD St Kitts and Nevis Forestry 
Development and Resource Management 
Planning Project. 

Plan To Reduce The Vulnerability Of School 
Buildings To Natural Hazards in St Kitts 

Organisation of American States/ United States 
Agency for International Development/ 
European Community Humanitarian Ofice 

Flood Hazard Mapping St.Kitts & Nevis 

An Assessment of Coastal Erosion Hazards 
in St.Kitts and Nevis 

Country Environmental Profile: St.Kitts and 
Nevis 

Nevis Drought Hazard Assessment and 
Mapping Summary Report 

St Kitts Inland Erosion Report Assessment, 
Mapping, and Mitigation Summary Report 

Report - Hazard Vulnerability Assessment 
St.Kitts and Nevis 

Hazard Vulnerability: An Assessment of the 
Housing Sector in St Kias 

Protecting the Past from Natural Disasters 
National Trust for Historic Preservation 



NEVIS ISLAND ADMINISTRATION An Environmental Assessment of Nevis: 
(1  995) Post Hurricane Luis 

(Highlight on Western Coast) 

PHYSICAL PLANNING DIVISION Hazard Mitigation and Post-Storm 
ST KITTS (1999) Redevelopment Policies 

ROGERS T CASSANDRA PH-D. 
ATWELL LYNETTE, B.A. Workshop Guide - Post-Georges Disaster 

Dip. Town and Regional Planning Mitigation Project 
Implemented by the Organisation of American 
States Unit of Sustainable Development and 
Environment for USAID- JamaicaKaribbean 
Regional Programme 

Workshop Report - June 13 to 15,2000 

ROGERS T CASSANDRA, PHD Workshop Report - September 13 to 14,2000 

WAGENSEIL R. (2001) Wind and Storm Surge Technical Report 



Appendix1 

CAPABILITY ASSESSMENT SUMMARY 



APPENDIX 1 - CAPABILITYASSESSMENTSUMMARY 
SXIUTTS 

Institutional 

mitigation Disaster Prep. & ! ~ ; Mitigation 

FINANCIAL No Prov. 
For Mitig. 

No Prov Special Allocation 
for Mitig. funds not made for 

allocated Prep. & 
Response 

TECHNICAL 

No Prov. No funds No special 
For Mitig. directly. pmbision 

Possible 
indirect 

Not 
adequate 

I 

Inadequat. / 
Skills 

Has some 
tech. Cap. 

STRENGTHS 

Not 
adequate 
tech. Cap. 

- Aware of 

Aware of 
need for 
Mitig. 

inadequate 
in Mitig. inadequat. , 
Does not Mitig. No funds 
have tech. Planning 
Capability inadequat. 

-Aware of 
Mitig. 

- Legis 
- Aware of 
fund i tech 
need 

Legis 
inadequate 

Lack of 
comprehensi 
ve mitig. 
Prog. 

-Legis. 

ofneed 
for Mitig 

1 Involved in 
all aspects of 
Disaster 
MS. 
Aware of 
Mitigation 

Legis. 
flrai~i. 
Inadequate 

No fin. Prov 

Involved in 
all areas of 
Disaster 
MS. 
-Legis 

Involved in 
some mitig. 

Political Int. 
Aware of 
Training 
need 

Has I 

e?tpenise in 
mitig. 

No Legis 
exposure to 
mitig. 

Funding I 

inadequate 



APPENDIX 1 - CAPABILITY ASSESSMENT SUMMARY 
NE VIS 

1 Min. 
Educ. 
Nevis 

Agric. 
Nevis 

OfJice of 
Disaster 
Preuar. 

Nevis 
Water 
Services 

MGT: / yes  I yes  / yes  1 yes  / yes  I 
1 .PREPARATION 

Fire & 
Rescue 
Services 

STRENGTHS 
I ! , 

2. RESPONSE 

3.RECOVERY & 
RECONSTR UC. 

4 MITIGATION 

LEGAL 

POLITICAL 

FINANCIAL 

TECHNICAL 

Aware of Involv. In 
need for mitig. 
mitig. 

WEAKNESSES 

need for Involv. In 
mitig. 

Yes 

Yes 

Yes 

No legis 

Interest in 
all areas of 
Mitig 

Funds not 
allocated 

No Tech. 

No formal 
mitig. Plan 

Limited 
involve. 
In mitig. 
Not aware 
of need 
for fiind. 
Lack of 
extens 
train. 

Yes 

Yes 

Yes 

No legis 

General 
commitm 
ent 

Little 
Prov. 

Some 
tech. 

Ltd 
involv in 
Mitig. 
Legis not 
enforced 
Lack of 
capabil. 
in mitig. 

- - -  

Lack of 
adeq. 
Tools 

Yes 

Yes 

Yes 

Legis in 
place not 
enfor 

Int in all 
areas 

Not 
allocated 

Some 
tech. 

-Need for 
training 
- Legis. 
Needs 
amend. 

Yes 

Yes 

Yes 

No 
specific 
legis. 

Int. in all 
areas 

No special 
provision 

Yes 

Yes 

Yes 

Need to 
amend 
Legis. 

Int. in all 
areas 

Not 
allocated 

Inadequate 
Skills 



Appendix 2 

HAZARD VULNERABILTY ASSESSMENT (Details) 

APPENDIX 2A - FACILITY VULNERABILITY SCORES 
ST.KITTS 

APPENDIX 2B - FACILTY VULNERABILITY SCORES 
NEVIS 



APPENDIX 2A 

FACILITY VULNERABILITY SCORES ------------- ST. KITTS 
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Hlghest FVS 

FVS break polnt 
FVS break poirlls: Focilily Vulr~erobilily Scare (FVS) rated with more thon Ills 50% o l N ~ e  possible halo 

'FVS" Focilily V~~b~arobilily Score 
Locoliorlal Vlrlnembllily 

V = D H + S + O  
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APPENDIX 28 

FACILITY VULNERABILITY SCORES --------- NEVlS 

Page 1 



Page 2 



Page 3 



Highest FVS 45 1 14 1 24 1 6 1 30 1 119 
FVS breakpoint '22 1 >6 1 7 7  1 >2 1 >74 1 

FV.9 breakpoints: FaCiIitY VulnerabiJit~ Score (FVSJ rated with more than the 50% of the possible hazaws FVS 
I 

"FVS" Facility Vuherability Score 
FVS = (L+U HPS 

9" Locat;onal Vulnerabiiity 

V Vul!lerabil;fy Score V = D H + S + O  
'HPS' Hazard Pno~ity score. 

Page 4 



APPENDIX 2 -HAZARD AND WLNERABZLITY ASSESSMENT -DETAILS 

(Extracted from Report - Hazard Vulnerability Assessmenf St Kins and Nevis 
by Eduardo M Mattenet) 

PART ZZ - ST. KZTTS 

1.0 St.Kitts - Hurricanes and Storms 

2.1 Hazard Zones 

Three hazards related to hunicanes and storms were studied: wind, storm surge and waves. 

Storm surge and waves are dependent upon wind for their generation and the hazards are closelq 

related. Table 4 indicates the categories used to zone these hazards. It indicates the lower and 

upper bounds of each of the categories and provides a reference for the hazard maps produced. 

Table 5 describes the Saffir / Simpson Hurricane Scale; it can be used to convert the categories 

and bounds in Table 4 to measurements and damage estimates. 

Table 4 - Wind, Waves and Storm Surge Hazard Categories 

Source: Wagenseil, R. 2001. Wind and Storm Surge Technical Report. hnp:ii\m~v.oas.org'pgdm. 

2.2 Wind 

2.2.1 Wind Zones 

Map 1 indicates the vulnerability of St. Kitts to winds by the return periods of 10 yeus, 25 years, 50 years 

and 100 years. The 10-year rerum period subjects the entire island to low vulnerability that is of the 

tropical storm and hurricane category 2 wind strength. Minimal damage would be expected 



The 25-year return period would generate low vulnerability at the northeast of the island, and moderate 

vulnerability that is with wind strengths of category 2 and 3. Moderate / Extensive damage would be 

expected in the center and above 500 feet. 

Basseterre area shows low vulnerability, Frigate Bay with moderate vulnerability. Southeast Peninsula 

(SEP) shows moderate vulnerability except for the Cades Bay, Sand bank Bay, and the Caribbean side, 

which show low vulnerability. 

Also some pockets of High vulnerability exist above the 1 .500 feet that is with wind strength of category 

3 and 4. Extensive I Extreme damage would be expected, it is to mention that the main water intake 

"Lodge" will have a high vulnerability. 

For the 50-year return period most of St. Kitts is in the Moderate vulnerability zone, except for some 

pockets at the northeast and in the SEP. High vulnerability would be expected above the 500 contour, as 

well as in Frigate Bay area, and SEP. 

The 100-year storm would place most of the island within the high vulnerability zone, including the 

northeast, Frigate Bay, and some pockets of the SEP. Very high vulnerability would be expected above 

1000 feet, as well as in Canada Estate area. In this high vulnerability areas, storm winds of category 4 and 

5 winds strength would be expected, resulting in Extreme or Catastrophic damage. 

Table 5- Saffirl Simpson Hurricane Scale 



/ Hurricane : 
) ~ & r , b , r u m ~  ; 
1 S K m  

Map I- St Kit& Wind/Hurricane Vulnerability by Return Period 

The long-term vulnerability is similar to the 50-year storm. As Map 2, indicates the central and 

eastern districts of the island are within the moderate wlnerability zone. The western section of 

the island is low and some sections of the southern range are within a high vulnerability zone. 

2.2.2 Wind FVS 

Map 2 indicates the distribution of facilities by wind FVS and the long-term vulnerability to 

wind. It indicates that facilities with the higher FVS are fairly evenly distributed throughout 

urban areas Basseterre, Cayon, Mansion, Verchilds, and Sandy Point. Map 3 indicates the 

location of facilities which have an FVS of more than 50% of the possible wind FVS (50). They 

are clustered around Basseterre and scattered evenly around the island. 
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Map 2- St. Kitts Long Term Vulnerability to Hurricane 1 Wind and Facility FVS 

The analysis reveals that several key critical facilities have extremely high FVS. The facilities 

and their FVS are listed below: 



Map 3. St. Kitts Facilities with Wind FVS Greater than 25 

In addition, several Shelters had FVS of 30 or above are listed below in Figure 1. 
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Figure 1. St. Kitts Shelters with Wind FVS of 30 or  greater. 

2.2.3 Feature Vulnerabilitv to Wind 

In the long term most of St. Kitts is moderately vulnerable to winds. The high vulnerability zones 

consist largely of forest reserves, sugar cane fields, and scrubs lands. 

Also there is a concentration of facilities with high FVS in the area of Basseterre, Cayon, Sandy 

Point, and the port's area. 



2.3 Storm Surge 

2.3.1 Storm Surge Zones 

The 10-year return period shows the entire coast would have very low or no vulnerability, with 

the exception of the Dieppe BayiDowson's Ghaut, Grange Bay, North Friars Bay, the southwest 

of SEP (including Mayors; Bay and the salt ponds), South Friars Bay and the Basseterre 

waterfront would have low storm surge vulnerability. It would be similar to that experienced in a 

tropical storm with some damage and surge to the heights of 0.1 to 0.5 meters. 

The 25-year return period would place most of the coast, except for the northeast coast in a 

moderate vulnerability storm surge zone (from Mosquito Bay up to Hermitage Bay) with surge 

varying between 0.5 and 1.5 meters with minimal damage. Also, two pockets of moderate 

vulnerability storm surge shows at the northeast and south of the Great Salt pond. 

The 50-year return period shows the Atlantic coast with moderate vulnerability storm surge, as 

well as from South Friars Bay up to Frigate Bay and the salt ponds of the SEP, the sea would 

surge in the Factory Tank area. The Basseterre waterfront would expect a low vulnerability 

storm surge. The rest of the coastline would expect nonelvery low vulnerability storm surge. 

The 100-year return period would expose the entire coastline with a moderate vulnerability storm 

surge, with the exception of Pump Bay. 

Map 4- St. Kitts Storm Surge Vulnerability by Return Period 



The long-term vulnerability of St. Kitts to storm surge is identical to the 50-year storm. The 

Atlantic coast with moderate vulnerability storm surge, as well from South Friars Bay up to 

Frigate Bay and the salt ponds, and a pocket in the Factory Tank area. 

Bassetene's waterfront, with a low vulnerability storm surge. The rest of the Caribbean coastline 

would expect nolvery low vulnerability storm surge. 

Map 5- St. Kitts Long Term Vulnerability to Storm Surge and FVS 

2.3.2 Storm Surge FVS 

Two facilities have an FVS of more than 18 at Port Zante (Arrivals Hall, and pier). Also two 

segments of the Main Road show a high Surge FVS, the sectors are: Brimstone Hill to Old road 

(14), and Parsons to Saddlers (16). Map 5 indicates their distribution. 

Six of these facilities have a Surge FVS higher than 10 and are shown in Figure 2. 

Also two different areas show facilities with high Surge FVS: 

-Basseterre: the Deep Water port, the Pelican Mall, and the Social Security Building 

- Half Way Tree: the Half Way Tree Pre-School. 

In addition the shelter "Church of God" at Half Way Tree indicates a Surge FVS of 6,  as well as 

the Public Market, the Petroleum Terminals of Shell and Texaco, Academy Pre-School, Turcker- 

Clarke primary school, and the Newtown Health Centre in the Basseterre area. 



Figure 2- St.Kitts Facilities with High Storm Surge FVS 

It is important to mention that this assessment does not include Tourist facilities, and a large 

number of hotels, especially in the Atlantic coast, which are located within a moderate storm 

surge vulnerability zone (e.g. Frigate Bay area). It is recommended that a new assessment 

should be done that will include tourist facilities. 

2.3.3 Feature Vulnerabilitv to Storm Surge 

Most of the coastal features of St. Kitts are vulnerable to moderate and low storm surge. All the 

piers are vulnerable to moderate storm surge, as well as two portions of the main road: - 
Brimstone HilVOld Road: Fort Charles, Old Road bay, and Half Way Tree. 

- Parsons/Saddlers: Sandy Bay. 

The following settlements are most likely to have a low vulnerability to storm surge: 

North of Dieppe Bay Town, South of Frigate Bay, Bird Rock south, Basseterre's water front, 

Fort Charles, Half Way Tree and New Guinea. 

Map 6- St. Kitts Feature Vulnerability to Storm Surge 
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2.4 Waves 

2.4.1 Wave Zones 

Map 7 indicates the vulnerability of St. Kitts to the various storm return periods. The 10-year 

return period indicates, in general, high wave vulnerability and very high wave vulnerability all 

along the Atlantic and Caribbean coastline. 

The Caribbean coast: Intrusion of waves are shown in Basseterre waterfront, Port Zante and the 

Deep Water Port area, a Very High Wave vulnerability and a mix of high, and moderate 

vulnerability as well as in south Frigate Bay and the SEP. 

The Atlantic coast: Intrusion of waves are shown in Dieppe Bay town as well as in Half Moon 

Bay, with a mix of very high and high wave vulnerability. 

Very high vulnerability zones will experience waves between 2.0 and 10.0 meters. High zones 

will have waves between 1.5 and 2.0 meters. Moderate vulnerability zones can expect waves 

between 1.0 and 1.5 and low vulnerability zone will have wanes below 1.0 meters. 

The 25-year, 50-year, and the 100-year wave return period, shows identical results as the 10-year 

period, except for the South Friar Bay that shows very high wave vulnerability for the 501100- 

year return period. 
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Map 7- St. Kitts Wave Vulnerability by Return Period 
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3.0 St. Kitts -Flooding 

3.1 Flood Zones 

cooper1 indicates that the data required for traditional floodplain mapping was not available for 

St. Kitts. As a result, the flood analysis "was restricted first to identifying the areas that would 

generally flood and then to further categorize these areas according to rough estimates of the 

flood levels expected within the areas". Areas prone to flooding were identified as those with 

gentle slopes, poor drainage, large ratios of watershed area to flood plain, rapid run-off to flood 

plain with high run-off potential. 

The hazard category was determined by the water depth of each flood plain on the basis of the 

Hurricane Lenny rainfall event, using the classification indicated in Table 6. Cooper indicates 

that this method of categorization provides a measure of the magnitude of flooding to be 

expected from such an event and provides a measure of the severity of flooding among the 

identified zones. 

Table 6. Flood Plain Water Depth and Hazard Category 

3.2 Flood FVS 

Map 13 indicates the distribution of flood zones and the Facility FVS. The zone of very high 

vulnerability to flooding is to the northeast of Basseterre. Most of the island has been categorized 

as a very low flood vulnerability zone. 

Figure 3 lists the facilities with high Flood FVS (32). Five shelters are included on the list, Hope 

Chapel, Rivers of Living Water Church, Church of God, Day Care Centre, Seventh Day 

Water Depth 
(mm) 
>I200 
1200-600 
600-300 
300-100 
<lo0 

Adventist Church. 

Other facilities in Basseterre area with high FVS includes: Power Stations B, Police Training 

Complex, Police Station (Frigate bay), Fire Station, Five of the six main water 

Hazard 

Very High 
High 
Moderate 
Low 
Very Low 

I Cooper, V. 2001, Flood Methodology Notes. Email . 
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intakes, six boreholes, Shell Terminal, Social Security Bld., PPD, Public Market, Cemaco, Gas 

station Shell, and the Newtown Health Centre. 
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Map 13. St. Kitts Flood Vulnerability Zones and Facility FVS 



Figure 3a. St. Kitts Facilities with High Flood FVS 

3.3 Feature Vulnerability to Floods 

The following portions of transportation network are showing high FVS 

Infrastructure Roads i Ponds Rd. i 4 4 ! 4  ........................ ................................................................................ ......................... : : : : 

lnfrastructure i Roads i College Ghaut [Lower] .......................................... : : ................................................................................ : .......................... 44 / 
lnfrastructure 1 Roads i College Ghaut [Upper] .................................................................................................................................................... .......................... 44 j 

: 

lnfrastructure / Roads Keys - Cayon .......................... 36 / ? 

lnfrastructure 1 Roads I Bay rd. [Circus -Fishing Complex] 32 / ............................................................................................................................................................................... 
lnfrastructure I Roads / Bay rd. War Memorial -Circus] i 32 1- ............................................................................................................................................................................... . . 
lnfrastructure ; Roads i Fort Thomas - War Memorial i .......................................... : ........................ : ................................................................................ : .......................... 32 1 
lnfrastructure i Roads Parsons -Saddlers .......................... 24 1 

: 

Infrastructure Roads Christ Church - Mansio ! : 241 ,I .......................... 
.I I= 

I ' I  I .'I 
Figure 3b. St. Kitts Transportation network with High Flood FVS 

These include: Keys to Cayon and the crossing area of Wash Ghaut and Cayon River. Along 

Christ Church to Mansion, Parson to Saddlerds (Lavington Ghaut, Linches Ghaut, Pogsons 

Ghaut). Along Fort Thomas road up to New Town, Ponds road, and Upper and lower College 

street Ghaut. 



Very high flooding vulnerability zones cover urban areas, southeast of Basseterre, Ponds Estate, 

Kittstoddart's, up to Needsmust Estate, as well as sugar fields. 

High flooding vulnerability zones exist in urban areas, Conaree, Canada Estate, as well as in the 

Dump site, sugar cane field, others agricultural areas and scrubs. 

Moderate flooding vulnerability zones covers the Tourist facilities at north Frigate Bay, and 

center Basseterre Bay road area. Also covering sugar fields. 

Low flooding vulnerability zones around the island include, Half Way Tree, Sandy Point, Fig 

Tree Village, Newton Ground, Dieppe Bay town, and Parsons Ground, Sugar cane fields and 

scrub too. 



4.0 St. Kitts - Inland Erosion 

4.1 Inland Erosion Zones 

Lang ' indicates that "simple empirical models were used to produce hazard scores for each land 

unit" and that "the models integrate the estimated effects of elements of the environment which 

cause or influence the hazard and produce a score". The final score is an estimate of the likely 

occurrence of the hazard at the location. The scores were classified into 5 equal area classes, very 

low, low, medium, high and very high groupings. Adding classes and then reclassifying 

produced the final map. It combines gullying, mass movement and to some extent stream bank 

erosion. Map 14 indicates the inland erosion zones established. 
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Map 14. St. Kitts Inland Erosion Zones 

4.2 Inland Erosion FVS 

Map 15 indicates that the distribution of facilities with the highest vulnerability to inland erosion 

are grouped in the south, and spread across the island. It is important to mention that five out of 

the six main water intakes show a high FVS, as well as other boreholes, shows a high FVS. 

1 Lang, D.M., 2001, 'Inland' Erosion Hazards in St. Kitts and Nevis, http://www.oas.org/pgdm 
14 



Basseterre area: Social Security building, JNF General Hospital, and the Abbatoir. 

Trinity area: Bronte Welsh School and Ross University. 

Also six Shelters show a high FVS for inland erosion. 

Map 15. St. Kitts Location of Facilities with high FVS 

J 

Figure 4a. St. Kitts Facilities high Erosion FVS 0 4 )  



4.3 Feature Vulnerability to Inland Erosion 

Mainly sugar cane fields and agriculture covers the majority of the zones with high and very high 

vulnerability to inland erosion. 

lnfrastructure i Roads i Stonefort i 9 i  A \  
: : .................... - 

Infrastructure I Roads i College Ghaut [Lower) i 8 :  ........................................ : 2 .................... 
Infrastructure / Roads + i College Ghaut [Upper] 1 i ................... 8 i  : 
Infrastructure i Roads i SEP rd. [Friar's Bay] i .................... 7: 
Infrastructure i Roads i Phillips i 7:  ........................................ : i,,..., ........ .....! 
Infrastructure i Roads i Keys - Cayon i 6i-  ........................................ : ; ................... ! 
Infrastructure i Roads ! Christ Church - Mansio 6 :  ........................................ : .......................................................................................................... & ................... ! 
Infrastructure i Roads i Brimstone Hill. Old Road i 6 i  .......... " i ................... i 
Infrastructure i : Roads I SEP rd. [Mayor's Bay] i i ................... 6: i 7 

4 I r 

Figure 4b. St. Kitts Transportation network with high FVS (>4) 

The condition of the following roads are adversely affected by 

erosion: 

A segment of the Main road shows the highest FVS (9) at 

Stone Fort Ghaut area, and in Upper and Lower College Street 

in Basseterre. The SEP road at Friar's Bay, and Mayor's Bay, 

- also Phillips Village Road, Nicola Town to Mansion Village, 

in the area of Old Road Town. 

Some highly populated settlements such as Basseterre, Sandy 

Point, and Cayon are located within or expanding towards 

Very High or High vulnerability to inland erosion. 

Figure 4c- lists all the towns, villages, and estates located in 

zones of very high or high vulnerability to inland erosion are 

listed. 

high vulnerability inland erosion. 



5.0 St. Kitts - Coastal Erosion 

5.1 Beach Erosion Zones 

 each erosion zones are established with the beach setbacks recommended by The 

Department of Environment and applied to the beaches monitored by The Fisheries 

Division of St. Kitts & Nevis. 

Setback distance is calculated for a return period of 50 years, the buffer areas around 

beach segments shows relative beach erosion hazard zones used in the maps. 

The Fisheries Division and the Physical Planning Division actually monitor the beach 

profiles on 21 beaches in St. Kitts on a quarterly basis. Emphasis is placed on beach 

changes and data has been collected since 1993. Most of the monitored beaches in St. 

Kitts are categorized as medium to very high erosion zones. 

On the Atlantic coast, five out of six beaches have a high and very high hazard rates. 

Seven out of nine beaches on the Caribbean coast have a low or very low hazard rating. 

Map 16. Facilities Most Vulnerable to Beach Erosion in St. Kitts 

' Edsel B. Daniel, 2001, 'An Assessment of Coastal Erosion in St. Kitts and Nevis", 
http://www.oas.org/pgdm 



5.2 Beach Erosion FVS 

Only three facilities have an FVS of more than 50% of total possible score (12). These 

facilities are: The Half Way Tree School, the Sandy Point Primary school, and the 

Church shelter Church of God at Half Way Tree. 

Figure 5a. St. Kitts Facilities high Erosion FVS (>6) 

It is important to mention that although only three facilities had shown figures over the 

FVS break point, a future assessment should include existing Tourism facilities as well 

new projects (e.g. hotels), as many tourist facilities are located within the coastal erosion 

hazard zones. 

Three segments in the Main road shows the highest Beach Erosion FVS: Parsons to 

Saddlers, Brimstone Hill to Old Road (Brimstone Hill area), and the SEP road at Friar's 

Bay. Map 16 indicates Facilities and the Beach Erosion FVS. 

" 
Infrastructure i Roads i Parsons - Saddlers 

: 1 ......................... 3 0 4 .  
Infrastructure I Roads i L ....................... Brimstone - Hill - Old Road .......................... 24iJ 
Infrastructure i Roads I SEP rd. (Friar's Bay] . . - .  ~.~ ; 12i.j 
4 b 

Figure 5b. St. Kitts Transportation network with high FVS 012)  

5.3 Feature Vulnerability to Beach Erosion 

The areas affected by the beach erosion zones are generally tourism development areas 

such as Half Moon Bay, Frigate Bay, Major's Bay, Mosquito Bay, and Banana Bay. 

Urban areas, such as Basseterre, and Dieppe Bay Town, are affected with a high 

vulnerability beach erosion; Sandy Point with low vulnerability, and Parsons Ground 

with very high beach erosion vulnerability. 

Other features affected identified as very high vulnerability are sugar cane fields (Parsons 

Ground, Pogson) and scrub. 



PART 111 - NEViS 

6.0 Nevis - Hurricanes and Storms 

6.1 W i d  

6.1.1 W i d  Zones 

Map 17 indicates the expected vulnerability to winds of Nevis for various return periods. 

The 10-year storms are predicted to place Nevis in an area of low vulnerability with 

winds between 17 and 43 meterslsecond. 

The 25-year storm will subject most of the island to moderate vulnerability to wind- 

related hazards. Moderate winds are between 43 and 50 meters I second and would be 

categorized as a category 2 hurricane. The west coast, Newcastle area, and some pockets 

at the north and south fall into a low vulnerability zone. High vulnerability to winds 

shows above the 1000 contour. High winds would be of category 3 hurricane force and 

extensive damage could be expected. 

The 50-year storm would place most of Nevis into a zone of high vulnerability to winds. 

Moderate and Low wind vulnerability are shown at the west and north of the island. A 

zone of Very High vulnerability to winds above the 1000 contour, which would be of 

category 415 hurricane force and extremelcatastrophic damage, could be expected. 

Map 17. Nevis Wind Vulnerability By Return Interval 



For the 100-year storm period, all the area along the coastline (irom Mosquito Bay up to 

Fort Charles) moving to the highlands, would be subject to High vulnerability to winds. 

The rest of the coastal lowlands would be vulnerable to Moderate wind hazard. Areas 

above 500 feet in elevation would be vulnerable to Very High wind hazards. 

The long-term vulnerability of Nevis is shown on Map 18. It is similar to the 50-year 

return storm without very high winds vulnerability above the 1000 contour lines. 

Map 18. Nevis Long Term Wind Vulnerability 

6.1.2 Wind FVS 

Map 19 selects all the facilities that have an FVS greater than 22. 

Figure 6a. Nevis Facilities with Wind FVS (>22) 

20 
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Map 19. Nevis Facilities with Wind FVS Greater than 22 

In addition, several Shelters had FVS of 22 or above are listed below in Figure 6b. 
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Figure 6b. Nevis Shelters with Winds FVS (>22) 

6.1.3 Feature Vulnerabilitv to Wind 

As Map 19 indicates, most of the features on the west side have a moderate or low 

vulnerability to wind. The features on the east side are of high vulnerability to winds. 

The above areas include grazing, rough grazing, coconut plantation, settlements and 

forest reserve. 



6.2 Storm Surge 

6.2.1 Storm Surge Zones 

Map 20 indicates the storm surge vulnerability of Nevis for the 10-year, 25-year, 50-year 

and 100-year storm. The 10-year storm place all Nevis under a No (or very low) storm 

surge vulnerability. Exceptions are: Deep Water port, Charlestown port and Fort Charles 

that shows Low storm surge vulnerability, where the surge can be expected to a range 

between 0.1 and 0.5 meters and some damage would be expected. 

The 25-year storm places the Atlantic coast from Hurricane hill up to south of White Hall 

Estate in a moderate storm surge vulnerability zone. The surge that can be expected range 

between 0.5 and 1.5 meter, some minimal damage would be expected. The rest of the 

Caribbean coastline shows a Low storm surge vulnerability. 

The 50-year storm place the Atlantic coast from Mosquito Bay up to south of Dog wood 

Estate with a Moderate storm surge vulnerability. The rest of the Caribbean coastline 

shows a Low storm surge vulnerability 

I Storm Surge 
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Map 20-. Nevis Storm Surge by Return Period 

The 100-year storm subjects the coastal zone under Moderate storm surge vulnerability. 



Map 21 indicates the expected long-term vulnerability of Nevis to Storm Surge. Xhe 

Atlantic coast of the island has a moderate vulnerability, and the Caribbean coast Low 

storm surge vulnerability. 

Map 21. Nevis Long Term Vulnerability to Storm Surge 

6.2.2 Storm Surge FVS 

The Facilities with the highest FVS are on the Caribbean coastal zone. 
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Figure 7. Nevis Facilities with Storm Surge FVS (>7) 

Map 22 indicates the facilities at Deep Water port, Charlestown port, and the Cotton 

House (Charlestown) with FVS of 14, 12 and 8 respectively. 



Map 22 - Nevis Facilities with Highest Storm Surge FVS 

6.2.3 Feature Vulnerability to Storm Surge 

The two sea ports, coconut plantations, grazing, bushed grassland, and bush-land can be 

expected to be affected by Storm surge in the long term. 

6.3 Waves 

6.3.1 Wave Zones 

Map 23 indicates the vulnerability of Nevis to waves for each storm return period. 
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Map 23. Nevis Wave Vulnerability by Return Period 

The 10-year wave storm is predicted to subject Nevis coast to moderate and low 

vulnerability that would develop waves of 0.1 to 1.5 meters. Exceptions are the Deep 



Water port, with Very High (with waves of more than 2 meter high), Charlestown 

Seaport, Delta Terminal, and Shell Terminal with High wave storm vulnerability (with 

waves of 1.5 to 2 meter high). 

The 25-year and 50-year wave storm shows not much change fiom the 10-year period 

storm. 

The 100-year storm would generate a Very High wave vulnerability zone in the area of 

Charlestown Seaport, and Deep Water Port, the coastal zone at Dogwood Estate, and the 

costal zone at Indian Castle Estate. 

7.0 Nevis - Drought 

7.1 Drought Zones 

' ~ e v i s  was divided into 9 sectors that were ranked as low, moderate, high, and very high 

vulnerability. 

Map 25a. Nevis Drought Vulnerability Zones and Facility FVS 

Map 25a indicates the drought vulnerability zones for Nevis. The central mountain area 

has the lowest vulnerability to drought. Moderate risk areas include the northwest and 

' Ivor Jackson, 2001, 'Nevis Drought Assessment and Mapping", http://www.oas.org!pgdm 
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north of Nevis. High vulnerability to drought includes the areas of Charlestown (up to 

Long Point), the ButlersIMannings water zone at the east side of the island. 

The south and southeast is considered to have a Very High vulnerability to drought. 

7.2 Drought FVS 

All the facilities under consideration are into the upper 50% of the highest FVS range (6). 

The facility with the highest drought FVS is the Doctor's residence at Gingerland, the 

rest with FVS (5) are located at the south and southeast of the island. Facilities with FVS 

(4) are clustered in Charlestown area (including Shell Terminal), Long Point (including 

Delta Terminal), and at the east side of the island along the main road. The north west 

and west of the island groups the facilities with lowest FVS (3). 

The Main road segments under consideration shows the highest FVS from Charlestown 

to Stoney Grove. The segment from Newcott to Jessup shows an FVS (4), and the Cades 

Bay to Newcastle FVS (3). 

Map 25b. Nevis Facilities with high Drought FVS (22) 

7.3 Feature Vulnerability to Drought 

Most of the development in Nevis occurs within the zone of high and Very High drought 

vulnerability. 

26 



8.0 Nevis - Flooding 

8.1 Flood Zones 

Map 26 indicates the flood vulnerability zones for Nevis. A very low vulnerability zone 

with three small low vulnerability zones, two have been described as "Low temp" 

having only temporary problems (l3rown Pasture and Hermitage areas), most times 

caused by careless constructions, and Pond Hill area shows a Low (permanent). 

A moderate (temp) flood vulnerability zone shows at Newcastle airport. 

Charlestown area shows a High vulnerability to floods along the Bath Ghaut 

Map 26 Nevis Flood Vulnerability Zones 

8.2 Flood FVS 

Map 27 indicates the distribution of facility flood FVS. The facility with the Highest 

FVS(24) is Newcastle airport withii a zone of Moderate vulnerability to flooding. Most 

of the facilities with high FVS(>14) are clustered within Charlestown zone wvithk the 

zone of high vulnerability to flooding. 

Vincent Cooper, 2001, Flood Methodology Notes. Email 
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The main road segment under consideration in this assessment, Charlestown to Stoney 

Grow, shows the highest road FVS (30) in a zone of high vulnerability to flooding. Jones 

Estate to Newcastle shows an FVS (24) within the zone with moderate vulnerability to 

flooding. Newcott to Jessup and Cades Bay to Newcastle an FVS (1 8) is in zone of very 

low vulnerability to flood. 

Map 27 Nevis Facilities with high Flood FVS 

Figure 8- Nevis Facilities with High Flood FVS(z14) 

8.3 Feature Vulnerability to Flooding 

The town of Charlestown is the most significant feature vulnerable to flooding on the 

Island of Nevis, also some areas with coconut tree, and cultivated crops are included. In 

Grassing areas are subjected to low flood vulnerability in the areas of Brown Pasture, 

Hermitage, and Pond Hill. 



9.0 Nevis - Coastal Erosion 

9.1 Beach Erosion Zones 

Fourteen beaches have been monitored quarterly in Nevis since 1991 by the Fisheries 

Division. 

The coastal areas with Very High, High, and Moderate vulnerability are located along the 

west coast (Caribbean) especially Pinneys Beach, as well as the north, and southeast of 

the island. Mariners Inn, and Mosquito Bay has Very Low vulnerability to beach erosion, 

as well as Haul Bay in the Atlantic side. 

Map 29- shows Nevis Beach Erosion Zones and Facility Vulnerability. 

9.2 Coast Erosion FVS 

Seven Facilities in Nevis shows a high beach erosion FVS (>]I). Most of them are 

located in Charlestown area. 

It is recommended that in the future a hazard vulnerability assessment should include 

hotels and tourism facilities, as many of them are located in areas of Very High and High 

vulnerability Beach Erosion. 



Figure 9- Nevis Facilities with High Beach Erosion FVS(>11) 

9.3 Feature Vulnerability to Coast Erosion 

Beaches themselves are the features at risk from erosion. 

Regarding the main road segment under consideration in this assessment, Charlestown to 

Stoney Grove (in Charlestown port), and Newcott to Jessup (Pinneys Beach) shows the 

highest road FVS (20) as it falls in a zone of very high vulnerability beach erosion. Jones 

Estate to Newcastle (Seahaven Estate) shows an FVS (16) within the zone of high 

vulnerability, and Cades Bay to Newcastle (Beach Club, and Cades Bay) shows an FVS 

(12) while crossing zones of low, and moderate beach erosion vulnerability. 
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APPENDIX 3 G I S T  OF SUPPORTING POLICIES 

! DEVELOPMENT CONTROL AND PLANNING ACT 2000 

! NATIONAL CONSERVATIONAND ENVIRONMENT PLANNING ACT 1987 

! NATIONAL DISASTER MANAGEMENT ACT 1998 

! NA TZONAL DISASTER PLAN 

! NE VIS ZONING PLAN ORDINANCE 1991 

! NEVZS HOUSING AND LAND DEVELOPMENT CORPORA TlON ACT 1988 

! REGULATION OF ON-SITE SEPTIC TANKS 

! ST. KITTS-NEVIS BUILDING CODE 

! ST KITTS-NEVIS WATER ORDINANCE 1959 
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PROGRAMME GUIDANCE COMMITTEE 



APPENDIX 4. 

I. LIST OF MEMBERS OF THE NATIONAL DISASTER MITIGATION 
COUNCIL 

MEMBERSHIP OF THE NA TZONAL DISASTER MITZGA TION COUNCIL 

1. Deputy Prime Minister - Chairperson 
2. Minister of Communications, Works and Public Utilities - Deputy Chairperson 
3. Secretary of the National Disaster Mitigation Council -National Liaison Officer 
4. The Permanent Secretaries and Heads of each Government Ministry and Department 
5. A representative of the National Emergency Management Agency 
6. A representative of the Chamber of Industry and Commerce 
7. A representative of the Hotel and Tourism Association 
8. A representative of the St.Kins And Nevis Police Force 
9. A representative of the St.Kins and Nevis Defence Force 
10. A representative each from the Christian Council and the Evangelical Association 
11. A representative from Women's organisations 

11. LIST OF MEMBERS OF THE PGDM PROGRAMME GUIDANCE 
COMMITTEE 

MEMBERSHIP OF THE PGDM PROGRAMME GUIDANCE COMMITTEE 

1. Director of the OAS - Chairperson 
2. PGDM Programme Co-ordinator - contracted by the OAS 
3. Representatives from the Government Planing Division in St.Kitts 
4. Representatives from the Government Planing Division in Nevis 
5. A representative from the Emergency Management Agency in St. Kins 
6. A representative from the Disaster Planning Office in Nevis 
7. A representative from the Tourism Department 
8. A representative from the National Housing Corporation 
9. A representative from the St. Kitts 1 Nevis Contractors Association 
10. A representative from the Department of Environment 
1 1. A representative from the Public Works Department 
I 1. The Plan Writer - contracted by the OAS 



Appendix 5 

MAPS ( ENLARGED ) SHOWING :- 

HAZARD WLNERABILTY ASSESSMENT 

AND 

FACILITY VULNERABILTY SCORES 

FOR THE PRIORITY HAZARDS 



LIST OF MAPS 

1. TOTAL HAZARD VULNERABILITY ZONES FEDERATION OF ST KITTS & NEVIS 

2. FACILITY VULNERABILITY SCORES TOTAL (FVS) FEDERATION OF ST KITTS & 
NEWS 

3. HURRICANE - WINDS HAZARD VULNERABILITY ASSESSMENT ST KITTS 

4. HURRICANE / WINDS FVS - ST KITTS 

5. STORM SURGE HAZARD VULNERABILITY ASSESSMENT ST KITTS 

6. STORM SURGE FVS - ST KITTS 

7. FLOODING HAZARD VULNERABILITY ASSESSMENT ST KITTS 

8. FLOODING FVS - ST KITTS 

9. COASTAL EROSION HAZARD VULNERABILITY ASSESSMENT ST KITTS 

10. COASTAL EROSION FVS - ST KITTS 

1 1. COASTAL EROSION DETAILS - ST KITTS 

12. INLAND EROSION HAZARD VULNERABILITY ASSESSMENT ST KITTS 

13. INLAND EROSION FVS - ST KITTS 

14. HURRICANE HAZARD - NEVIS VULNERABILITY ASSESSMENT 

1 5. HURRICANE / WINDS FVS - NEVIS 

16. STORM SURGE HAZARD -NEVIS VULNERABILITY ASSESSMENT 

17. STORM SURGE FVS - NEVIS 

18. FLOODING HAZARD - NEVIS VULNERABILITY ASSESSMENT 

19. FLOODING FVS - NEVIS 

20. COASTAL EROSION HAZARD -NEVIS VULNERABILITY ASSESSMENT 

21. COASTAL EROSION FVS - NEVIS 

22. DROUGHT HAZARD -NEVIS VULNERABILITY ASSESSMENT 

23. DROUGHT FVS - NEVIS 
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