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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 carrying 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
Departments/Agencies 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 IIl, 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&P’s), and
also speak to the related Phasing, Implementation and Monitoring of the SP&P’s.

It 1s 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.
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1.1

1.2

EXECUTIVE SUMMARY

NATURAL HAZARD MITIGATION POLICY AND PLAN

INTRODUCTION
General Background

The Natural 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-
Jamaica/Caribbean Regional Programme (USAID-J/CAR), which has
established a programme in response to the damage from Hurricane 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).

Legal Framework

The National Disaster Management Act of St Christopher and Nevis, No. 3
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 Control 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 (b) the Nevis
Housing and Land Development Corporation Act 1988 (1984 Act amended).

Another formal policy document guiding disaster management activities is
the National Disaster Plan, but that Plan is largely response-oriented.
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Aereal Extent of The Plan
The Plan covers the geographic area of St Kitts and Nevis.
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.

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: -

L 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.
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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
Jor sustainable development

(b)effective co-ordination among agencies and institutions involved in
guiding and directing development, and

(c) community consciousness and commitment to carrying out disaster
mitigation practices.

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 O4S Unit
of Sustainable Development and Enviromment 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 Commitiee 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 2 member of the PGDM Guidance Committee 1s
given guidance by that committee as a body, and by individual members
depending on the member’s area of expertise.
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The plan covers a ten-year period and is expected to be revwwed
periodically within that time frame for maintaining relevance.

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.

HAZARD AND VULNERABILITY ASSESSMENT
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:

(1) Wind

(ii)  Drought (Nevis only)

(iii}  Storm Surge

(iv) Volcano

(v)  Floods

(vi) Ground Shaking

(vii} Coastal Erosion and

(viii) Inland Erosion (St. Kitts only).



Volcano and Ground Shaking are however, not addressed by The Plar 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 reports' 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
inciuded in the proposed programmes and policies of The Plan.

Vuinerability 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 Instaliations
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.

' See detailed reports and maps at http//www.oas.org/pgdm
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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-western 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, the 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 vuinerable to storm surge.

Hazard Analysis and Vulnerability Assessment - Nevis

There are a number of facilities on the eastern side of the island with
relatively high wvulnerability 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.
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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 seafront 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 vuinerability include the Sroney
Grove to Charlestown road and the Newcastle International Airport.

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 Poinr .

ANALYSIS AND EVALUATION OF EXISTING SYSTEMS

Capability Assessment

Responses to questionnaires sent to Government Departments/Agencies
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 Departments/Agencies in St Kitts and Nevis.

St Kitts and Nevis

Institutional

The Departments/Agencies from St Kitts which responded, indicated that
generally, they were involved in all four (4) aspects of disaster management,
namely,

(i)  Preparation,

(1) Response,

(ili) 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
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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 departments/agencies 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.

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
departments/agencies.

PLAN FORMULATION

Plan Goals

The goals of The Plan are as follows:

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

» Goal II: To improve the national capability to manage the impact of
natural hazards.
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> Goal III: To develop public awareness of natural hazards and their
potential impacts.

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

» Goal V : To reduce the impact of natural hazards on life and properg.

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:

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 vulnerability to natural

hazards is reduced.

a) Produce Local Area plans taking into account mitigation planning.

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

¢) 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.
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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

¢) 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
institutional framework

a) Utilise Geographic Information System (GIS) & hazard maps produced
under this project when considering Environmental Impact Assessments.

b) Integrate hazard mitigation planning into Land Use and Development
planning.

c) Put systems in place to facilitate co-ordination and collaboration among
the various departments/agencies 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

Goal II: 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

¢) Review Disaster Management Office staffing and other resources to
ensure that adequate capacity exists for undertaking mitigation.
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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.

Goal III: To 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 impaclts

a) Publicise The Plan.

b) Develop and plan periodic awareness programmes/activities 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 YDevelop mitigation awareness programmes to empower Non-
Governmental Organisations (NGOQ’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
practices.

a) Hold public meetings/fora/workshops to make the public more aware of
mitigation practices.

Goal 1V: 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
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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.

Goal V : To reduce the impact of natural hazards on life and property

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

a) Ensure that the public is aware of the Shelter Management Policy.

b) Hold simulation exercises periodically, for handling emergencies.

¢) Offer programmes relating to disaster planning by families and stress
management.
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4.2.5.2 Objective ii. Reduce personal injury and loss of life as well as
damage to existing and future development.

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

PHASING AND IMPLEMENTATION

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
Ministries/Agencies under the various programmes would be carried out in
accordance with the overall plans and annual budgetary process of that
Ministry/Agency.

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 Departments/Agencies.

2. Publicise The Plan.

3. Prioritise the strategies, policies and programmes to be undertaken.
The National Disaster Mitigation Council would need to guide the setting
of the priorities.

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

policies and programmes.

Prioritise the projects identified.

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 .1dentify the Government Departments/Agencies which have
responsibility for implementation of specific projects.

8. Identify the projects which would require collaboration among
Departments/Agencies, and specify those Departments/Agencies.

9. Agree on an approach/system 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.

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

Responsibility for Implementation

The Government Departments/Agencies 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,.

EVALUATION, MONITORING AND 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 identified hazards and to

identify shortfalls in capability.

Development Standards

Site planning, building and engineering standards which are applied to
development proposals to achieve conformity 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 10
reduce or eliminate the adverse effects of the disaster.

Disaster State See States of Social Behaviour

Emergency State See States of Social Behaviour

Hazard
The event itself or the probability of the event.

Hazard Assessment
The process of estimating the probability of the occurrence of potentially

damaging phenomena of given magnitudes within a specified period of time.

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

Mitigation Opportunity Analysis
An examination and assessment of all areas of planning and development activities
in order to identify 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 specific time period.

States of 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 fulfillment of society’s needs.

Recovery State
Society recovers from event and approaches the pre-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 met
without compromising the ability of future generations to meet their own needs.

Given the reality of limited resources, sustainable development (of a project) 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 specified parcels of land,
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NATURAL HAZARD MITIGATION POLICY AND PLAN
FOR THE
FEDERATION OF ST KITTS & NEVIS

SECTION 1 - INTRODUCTION

1.1

Legal Framework

The Natural Hazard Mitigation Policy and Plan hereinafter called The Plan
has been developed under the auspices of the United States Agency for
National Development (USAID) and the Organisation of American States
(OAS) taking into avcount 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 fo. 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 govemned
by a Board of Directors {no more than nine (9) members}, all of whom are
appointed by the Prime Minister of St Kitts-Nevis. Membership of the Board
includes the Director General of the Agency, the Disaster Manager for the
Island of Nevis, and two nominees from Nevis nominated by the Premier of
the Nevis Island Administration.

Apart from the above-mentioned legislation which speaks directly to disaster
management (including mitigation), the legislation which governs Physical
Planning and Development policies also has implications for disaster
mitigation. This is to the extent that the nature of development (building
codes and land use practices) can create environmental pressures which
could exacerbate vulnerability to natural hazards. The Planning Divisions
of St Kitts and Nevis respectively, are authorised under the Development
Control and Planning Act 2000 to exercise development control measures.
The Act deals with various development issues such as the management of
development, building regulation, and management of the environment
including coastal waters. The National Conservation and Environment
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Planning Act (NCEPA) 1987 covers issues relating to the preservation of the
environment, and vests powers of administration in the National
Conservation Commission. The St Kitts-Nevis Building Code addresses
building regulations. Building regulations have also been incorporated into
the Development Control and Planning Act 2000.

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

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

Another formal policy document which has been developed for directly
addressing disaster management efforts is the National Disaster Plan. That
Plan is largely response oriented and indicates strategies to be adopted by
commifttees 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
10 natural hazards.

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

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

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

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

The existing legal framework indicates a need for reviewing and updating
legislation which is outdated. There is also the need for linking and/or
integrating current legislative policies which affect Development Planning
and Environmental issues, in instances where such legislation is
administered by separate Authorities.
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1.2

1.3

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

Historical Background

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

1.3.1 Wind

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

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

Majoer hazards which have struck St Kitts and Nevis since 1899

Period Hazard Type Comments

1928 Hurricane

1950 Earthquake

1955 Hurricane Alice

1961 Earthgquake 6+ magnitude
1974 Earthquake 7.4 Richter Scale
1984 Flood Basseterre SK only
1985 Earthquake 6.6 Richter Scale
1987 Fload (major)

1989 Hurricane Hugo

1989 Storm Felix

1989 Hurricane Gilbert

1989 Hurvicane Iris

1995 Hurricane Luis

1995 Hurricane Marilyn

1996 Hurricane Bertha

1998 Hurricane Georges

1998 Flood (severe)

1999 Hurricane Jose

1999 Flood (minor)

1999 Hurricane Lenny

As can be seen from the above table, storms have been known to impact St
Kitts and Nevis more frequently in recent times; hence, disaster management
efforts by these islands appear 1o have paid more attention to storms.



Other natural hazards which have had varving impact on St Kits and \evis
have been ~ Coastal Erosion. Fload, ¥alcann, Ground Shaking. Apart from
the above mentioned hazards which have impacted both 1siands at one time
or another, St Kitts has been subject additiona;ly :¢ lr::and Frosion, and
Nevis has been faced additionally, with the hazard of drought.

1.3.2 Coastal Erosion

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

1.3.3 Flood

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

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

[.3.4 Volcuno

i'ne islands of 3t Kitts and Nevis lie along a volcanic cnain passing througi:
the Lesser Antilles. Cones with crater formation include Mount Olivees, the
Verchilds Mountain and Mount Liamuiga. It is believed that Mount
Liamuiga (formerly known as Mount Misery) may have erupted in 1692 and
in 1843 (Bender 1986 with reference to World Data Centre, 1981). Note -
Volcanic Activity is one of the priority hazards which has been identified;
however, mitigation activities specific to that hazard have not been covered
under The Plan. as work relating to vulnerability assessment relative 1o
volcanic activity is being carried out by the Seismic Research Uait in
Trinidad and Tobago, West Indies under the auspives of another ongoing
OIAS project.
"‘{/



1.4

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 specificaily in this plan.

[.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 (Benzley
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 aititude. 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.

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
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continuing impact of global warming is reducing predictability based on past
weather patterns. The pattern shown for hazards in St Kitts and Nevis, Table
1, indicates that the incidence of hazards over the last ten years could not
have been predicted based on the pattern for previous years. The process of
change is very disruptive to the natural environment and ecological systems.
The climate change disrupts planning, and forces new approaches to
Development Planning and Disaster Management.

1.4.2 Learning from Experiences of St Kitts and Nevis

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

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

L Developing integrated policies which govern the initial development
and re-development process — e.g. through building codes and
improved building practices, environmental protection — so as 10
reduce vulinerability to natural hazards.

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

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



1.5

1.6

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 1s
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

{¢) community consciousness and commitment to carrying out disaster
mitigation practices.

Institutional Framework for Plan Preparation

The development and adoption of The Plan is one of four objectives being
pursued under the USAID/OAS sponsored Post-Georges Disaster Mitigation
(PGDM) Programme. The goal of the PGDAM programme in St Kitts-Nevis
1s 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 focal 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 15 cross-sectoral and consists of (i) the Director of the OAS,
who is the Chairperson of the Committee, (i) the PGDM Co-Ordinator
contracted by the OAS,(iii) representatives from the Government Planning
Division in St Kitts, (iv) representatives from the Government Planning
Division in Nevis, (v) a representative from the Disaster Management Office
in St Kitts (vi) one from the Office of Disaster Preparedness in Nevis, (vii)
representatives from various other Government Departments in St Kitts and
Nevis - the Tourism Department, Public Works Department, the Department
of Environment, (viii) a representative from the Building Contractors
Association and (viii) the Plan Writer contracted by the OAS.

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

Consultants have been contracted by the GAS for facilitating and advising
on various aspects of preparation of 7he Plan under the PGDM Programme
— namely, for providing hazard assessment information and maps.
Geographic Information Svstem (GIS) assistance. mitigation planning with
a hazard information and a development planning focus respectively.

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

Figure 1

Chart showing Institutional Framework for Plan Preparation
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1.7 Time Scale

1.8

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

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) ldentifying the priority natural hazards,

b) Identifying the critical facilities, and

¢} 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 OAS) in the areas of the various priority hazards, have also
been included in The Plan.

The PGDM Project Guidance Committee met periodically with, and
reported to the St Kitts and Nevis National Disaster Mitigation Council.
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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.
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SECTION 11 - HAZARD AND VULNERABILITY ASSESSMENT
2.1 Hazard Identification and Prioritisation

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

(i) Wind

(i)  Drought (Nevis only)

(ii1) Storm Surge

(v) Volcano

(v)  Floods

(vi) Ground Shaking

(vil) Coastal Erosion and

(viii) Inland Erosion (St Kitts only).

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

2.2 Hazard Analysis and Vulnerability Assessment

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

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

1. Facilities which were used as Emergency Shelters

1 Rogers. C {Ph D) Natural Hazard Mitigation Workshop Report September 2000 - http://www.oas.org/pgdm
- See detailed reports and maps at http//www.oas.org/pgdm
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ii. Hospitals and Clinics
ili. Government Administrative Buildings
iv. Airports, Sea ports and Bridges
v. Power, Water and Telecommunication Installations
vi. Qil and Gas Facilities
vii. Protective Services

Note: See Appendix for the detailed list of facilities

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

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

a) Probability of occurrence

b) The frequency of occurrence
¢) 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 + 8§ + O
DH is Damage History, S is Structural Vulnerability, O is Operational
Vulnerability.

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



Table 2

CODING USED FOR LOCATIONAL RISK

HAZARD CATEGORY | LOCATIONAL RISK MEANING
Very Low 0 No risk
Low 1 Minimal risk

| Moderate/Medium 2 Possible/Probable
High 3 Probable/High
Very High 4 Extreme

Table 3

CODING USED FOR DAMAGE HISTORY, STRUCTURAL
VULNERABILITY AND OPERATIONAL VULNERABILITY

 NUMBER | DAMAGE HISTORY | STRUCTURAL OPERATIONAL

CODING [ (DH) VULNERABILITY | VULNERABI-
(S) LITY(O)

0 None Exceeds Code No effect

| 1 Minor Meets Code Minimal

!

|2 Moderate Does not meet Code 1 Significant

3 Repetitive / Significant | Known deficiencies | Life-threatening

The vulnerability assessment was carried out for each critical facility
identified for St Kitts and Nevis. Kindiy 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 Analysis Summary’
listing facilities having the highest scores for St Kitts and Nevis respectively.
A Facility Vulnerability score was considered high if it was more than 50%
of the highest score attained for a listed facility. A high score indicates
relatively high vulnerability to the hazard, while a low score indicates

relatively low vulnerability to the hazard.




2.2.1 Hazard Analysis and Vulnerability Assessmen{ - St Kitts
Wind

Table 4 shows that there are a number of facilities with reiatively 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 that five
of the six main water intakes, as well as six Emergency Shelters show high
vulnerability to inland erosion.

Storm Surge

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

Flood

The areas showing high vulnerability to flooding lie in the north-east of
Basseterre and include areas/roads alongside the College Street Ghaut, the
Basseterre waterfront and Pond Road. Some of the critical facilities affected
include the Police Training Complex and buildings which are used as
Emergency Shelters. 1t 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

15



2.2.2

Parsons to Saddlers and Brimstone Hill to Old Road, are vulnerable to
coastal erosion. These areas also have high vulnerability to storm surge.

Hazard Analysis and Vulnerability Assessment - Nevis
Wind

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

Drought

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

Storm Surge

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

surge.
Flood

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

Coastal Erosion

Sections of the western coast have relatively high vulnerability to beach
erosion. The Stony Grove to Charlestown Road which has high
vulnerability to flooding is subject to high coastal erosion. The Ports of
Charlestown and Long Point which have high vulnerability to storm surge
also have high vulnerability to coastal erosion.
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2.3

Conclusions

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



ST KITTS
Facility Vulnerability Analysis
Summary
— YFVS break >24 | >4 >9 >21 >14 | Total
, points:
FAC_Type NAME_FAC LOCATION WIND | LEROS | S.SURGE | FLOOD C.ERQS| FVS
Community Redeemed Baptist Church Upper Cayon 25 ' 37
Community Anglican Church Building Victoria Road e 36
Community Estridge Moravian Church Mansion 25 "3
Community Hope Chapel George Street 25 B
Community Trinity Anglican Church Paimetto Paint 40 5 "84
Community Estridge Moravian Church School | Mansion 35 At
Community Rivers of Living Waters Christian | Southwell 25 "8
Centre _ industriabPark | b b e
Community Sevenih-Day Adventist Church Phillips 5] a5
Community Pavition Molineux 30 T2
Community Pavilion | Verchilds Pasture 30 a2
Community Eastern Benevolent Society | Camps 5 - 1729
e R I S R e SITEL
Community Communily Centre Palmetto Point 5 29
Community New Pavilion Cleverly Hill 40 “Ts2
Community Pavilion St. Mary Play Field | 30 T2
Community Warner Park Basseterre 45 N
Community Community Centre Conaree 25 T3
Education Moravian Church Pre-School Victoria Road 30 't
Education Half Way Tree Pre-School Half Way Tree 10 12 T4
Education Slack's Pre-School New Pond Site 30 T8z
Education Day Care Centre Frigate Bay Road 25 T8




Education Women's Training Centre Connell Streat 25

Education Old Girl Guides Building Freeman's Village 25

Education Edgar T. Morris Tabernacle 25

Education Saddlers Saddlers 35

Education Sandy Point Sandy Point 25

Education Deanne-Glasford St. Peters 30

Education George Moody Stuart Basseterre 30

Education Cayon Primary Cayon 25

Education Bronte Welsh Trinity

Education AVEC Building Taylor's Range 25

Education Sandy Point High Sandy Point 45

Education Washington Archibald High Taylors Range 50

Education Basseterre High Basseterre 45

Education Verchilds High Verchilds 45

Education Cayon High Cayon 50

Education Ross University Trinity

Government Customs Adm. Building Bird Rock 30

Government Arrivals Hall Port Zante 25 20
Government Pelican Mall Basseterre 30 10
Government Social Security Building Basseterre 10 32
Government Gov't Headquarters Basseterre 25

Government Treasury Building Basseterre 30

Government Electricity Department HQ Basseterre 25

Government Electricity Building Basseterre 25

Government O A S Building Fortlands 30

Government Ministry of Heaith & Enviranment | Basseterre 25

Government Community Affairs Basseterre 25

Government Physical Planning, Development | Basseterre 25 24
Government Ei?‘!l:l(’lce Department Basseterre 30




Government Estate House Stonefort Estate 25 39
Government Estate House Philiips Eslate T3
Government Public Market Bassoterre 30 28 "8
Gavernmaent Customs Warehouse Bird Rock 30 T4
Government Customs Shed RLB Int'l Airport 45 T A
Government Post Office Basseterre 25 38
Government Factory Shells Basseterre 35 83
Government Customs Headquarters Bay Road 30 T4z
Government Abattoir Basseterre 40 5 54
Government School Meals Building Basseterre 30 68
infrastructure international Airport ILS Camps 5 T2
(apptogchy @ - b e

Infrastructure International Airport Golden Rock 35 45
Infrastructure Bay Rd. (War Memorial - Circus) 12 32 67
infrastructure Ponds Rd, 44 87
infrastructure Bay Rd. (Circus - Fishing 12 32 87
{Compley .t oV e .-

Infrastructure Christ Church — Mansion 6 24 50
Infrastruciure "| Coliege Ghaut (Lower) ) 44 R
Infrastructure | stonefort 9 e
infrastructure College Ghaut (Upper) 8 44 TYE
tnfrastructure Fort Thomas - War Memorial 12 32 N
infrastructure SEP Rd. (Mayor's Bay) Mayor's Bay 6 T3
Infrastructure SEP Rd. (Friar's Bay) Friar's Bay 7 12 T48
infrastructure Keys — Cayon 6 36 62
Infrastructure Phillips 7 T40
Infrastructure Parsons — Saddlers 16 24 30 88
infrastructure Brimstone Hill - Old Road ) 16 27 | 76
Infrastructure Deep Water Port Bird Rock 40 12 T80
infrastructure Port Zante Basseterre 18 i




Medical Facilities Newtown Heaith Centre Basseterre 25 56
Medical Facifities Old Road Heaith Centre Old Road 30 T4
Medical Facilities Sandy Point Health Centre Sandy Point 30 It
Medical Facilities Cayon Health Centre Cayon 30 a2
Medical Facilities Molineux Health Centre Moalineux 25 T
Medical Facilities St. Peter Health Centre St Peters 25 T3
Medical Facilities Mary Charles Hospital Molineux 25 T3
Medical Facilities JNF General Hospital Basseterre 35 T49
Medical Facilities Pagson Hospital Sandy Point 45 86
Protective Fire Hall RLE Int} Airport 25 37
Protective Fire Station Basseterre 25 "52°
Protective Defence Force HQ Basseterre 30 T2
Protective Police Stafion Stapleton 35 Tar
Protective Police Training Complex Basseterre 45 32 85
Protective Police Station Cayon 45 57
Protective Police Station St Pauls 40 527
Protective Police Station Old Road 30 T4a”
Protective Police Station St. Johnston 30 i
lage Basseteret 1} | | | 7
Protective Police Station Frigate Bay 25 52
Protective Police Station Tabernacle 410 82
Utilities TEXACO Buckleys Buckleys 25 "3
Utilities _ TEXACO Key Keys Village 30 T42
Utilities SHELL Buckleys Buckleys 25 T3g
Utilities SHELL Sandy Point Sandy Point 25 T
Utilities SHELL Terminal Basseterre 28 58
Utilities Radio & TV Studios Basseterre 30 427
Utilities Conaree Conaree 25 83
Utilities 17168 Basseterre Valley 25 53
Utilities St Paul's#2 St.Pauls 25 37




Utilities 17533 Newton Ground 25 53

Utilities Profit Profit 25 A
Utilities Godwins Godwins Ghaut 25 T3t
Utilities Taylor's Taylor's 25 YA
Utiiities Mansion Mansion 25 T3
Utilities Water Intake Lodge Lodge 40 8 B
Utilities 18629 La Guerite 25 T
Utilities Stonefort Stone Fort 25 Tag
Utilities Lodge#2 Lodge Estate 25 T3
Utilities Tabernacle Tabernacle 25 kA
Utilities Sir Gillies Sir Gilles 5 7
Utilities Orton's Orton's 5 T34
Utilities Water Intake Phillips Phillips 40 7 72
Utilities Water Intake Wingfield Wingfield 30 6 TTe
Utilities Water Intake Franklands ' Franklands a5 :] -
Utilities Water Intake Stonefort Stonefort 40 6 T
Utilities 16072 Basselerre Valley | 25 T37
Utilities R.L.B Airport Conaree 25 "B
Utilities Lodge# Lodge Village 25 |
Utilities St.Paul's#1 St.Pauls 25 At
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TABLE 4 KEY:

FACILITY VULNERABILITY ANALYSIS SUMMARY
ST. KITTS

FVS break points: FVS=(L+V) HPS
Facility Vulnerablity Score (FVS) rated with
more than 50% of the possible hazard’s FVS

“FVS”  Facility Vulnerability Score

“L” Locational Vulnerability
V=DH+S+0O
“y Vulnerability Score

“HPS”  Hazard Priority Score



Table 5

Nevis
Facility Vulnerability Analysis
Summary
FVS break >22 >2 >6 >14 >11 | Total
points:

FAC_Type {Fac_Class NAME_FAC LOCATION |[WIND|DROU | S.SURGE |FLOOD |C.EROS | FVS
Community  [Church Zion Chapel (Emmaus) Webb's Ground 5 o ' L]
Community Church Weslayan Holiness Church Cotton Ground 3 32
Community Church Roman Catholic Hall Craddock Road 4 28
Community Church Wesleyan Holiness Church — Barnes Ghaut |Barnes Ghaut 3 32
Community Church New Testament Church of God Jessups Jessups Village 3 22
Community | Church Methodist Church Hall —Cotton Ground Cotton Ground 3 27
Community Church Methodist Church Hall - Fountain Fountain 25 3 37
Community Church Rehoboth Church Of God ~ Liburd Hill Liburd Hill - 32
Community [ Church Seventh Day Adventist Church - Bullers Butlers 25 | 4 S 38
Community | Church Calvary Baptist Church — Rawlins Hard Times 25 5 B 45
Community Church Wesleyan Holiness Church — Buck Hill Bucks Hill 25 5 39
Community Church Church Of God of Prophecy Jessups Village 1 3 ) i 27
Community | Church Ebenezer Church of God - Old Manor Old Manor 5 | 5 ) 39
Community Church Church of God - Cox Village Cox Village 25 5 - 39
Community | Church Anglican Church Fig Tree Church Ground 5 129
Community Church Church of God - Brick Kiln Brick Kiln 4 33
Community Community Cenire | Grove Park Pavition Charlestown 40 4 82
Community Community Cenlre | Community Centre Bath Village 4 ] 28
Community Community Centre | Community Centre Brown Hiill 5 40
Community Community Centre | Netball Complex Charlestown 4 o 18 43
Community Community Centre | Community Centre — Hickmans Hickmans 30 N N 44
Community Community Centre |Sports Complex Church Ground 5 29




Community Community Centre | Community Centre Hard Times Hard Times 35 5 49
Education Nursery St.Thomas Pre-school Lowlands 3 27
Education Nursery Vern N Liew Pre-school Charlestown 4 28
Education Nursery Charlestown Pre-school Charlestown 4 42
Education Nursery Brown Hill Pre-school Brown Hill 25 5 39
Education Nursery Maude Smith Pre-school Butlers 4 33
Education Nursery Charlestown Preparatory School Charlestown 4 28
Education Nursery Newcastle Pre-School Newcastle 3 32
Education Nursery Newcastle Pre-school Newcastle 3 32
Education Nursery Stepping Stone Nursery Charlestown 4 37
Education Nursery Builers Pre-school Butlers 25 4 38
Education Nursery Learning Center Charlestown 4 28
Education Nursery Gingerland Pre-school Gingerland 25 5 39
Education Others Education | Girls Guides HD/Qtrs Stoney Grove 4 18 38
Education Primary St. John's Primary Schooi (Bottom floor) Brown Pastures 5 37
Education Primary Combermere Primary School Combermere 3 32
Education Primary Charlestown Primary School Charlestown 4 28
Education Primary Prospect Schoo! - Staff Room Brown Hill 5 29
Education Primary St. John's Primary School (Top floor) Brown Pastures 5 37
Education Primary Charlestown Preparatory School Chadestown 4 28
Education Primary Charlestown Primary School Charlestown 4 28
Education Primary St.Thomas Primary School Lowlands 3 27
Education Primary St.James Primary School Butlers 25 4 38
Education Primary St. John Primary School St. John 5 37
Education Primary Prospect Primary School Prospect 5 34
Education Primary Gingerland Primary School Gingerland 25 5 39
Education Primary Anglican School Halt - Lowlands Lowlands 3 32
Education Secondary Charlestown Secondary School Charlestown 4 15 40
Education Secondary Gingerland Secondary Schooi Gingerland 25 5 42
Education Secondary Lyn Jeffers Secondary Schoot Charlestown 4 36
Education Technical Charlestown Sixth Form College Charlestown 4 15 40
Education University University of the Americas Potworks 3 32
Government Administration Long Point Port Long Point 4 28
Government Administration Treasury Building Charlestown 4 28
Government Administration Ministry of Youth & Sports Charlestown 4 33
Government Administration Department of Agriculture Prospect 5 34
Government Administration CMC Building Charlestown 4 20 44
Government Administration Adm. Building Charlestown 4 42




Government | Administration Charlestown Sea Port Charlestown 4 25
Government Administration Ministry of Communications Stoney Grove 4 28
Government | Administration Public Works Department Charlestown 4 28
Government | Administration Newcastle Alrport Newcasile 3 a3
Government Residential Nurses Home Charlestown 30 4 43
Govarnment Residential Doctor's Residence Gingerland 45 6 83
Government Residential Married Quarters Belle Vue 25 4 47
Government | Storage Public Market Charlestown 4 20 54
Government Storage Government Repalr Shop Prospect 5 34
Government Storage New Castle Poltery New Castle 3 32
Government Storage Cotton House Charlestown 4 8 15 20 62
Government Storage Post Office Charlestown 4 28
Government Storage Repair Shop & Garage Cades Bay 3 27
Infrastructure | Airport International Airport Newcastle 35 3 24 70
Infrastructure | Roads Stony Grove — Charlestown 5 30 20 72
Infrastructure | Roads Cades Bay - Jones Eslale 3 18 12 50
Infrastructure | Roads Newcott - Jessup 4 18 20 54
infrastructure | Roads Jones Estate — Newcastle 3 24 16 60
Infrastructure | Sea Port Charlestown Port Charlestown 4 12 24 53
Infrastructure | Sea Port Deep Water Part Long Point 4 14 20 56
Medical Clinic Butlers Health Centre Butters 4 a3
Facilities

Medical Clinic Charlestown Health Centre Charlestown 4 23
Facilities

Medical Clinic Combermere Health Centre Combermere 3 32
Facilities

Medical Clinic Cotton Ground Health Centre Cotton Ground 3 27
Facilities

Medical Clinic Gingeriand Health Centre Gingerland 5 34
Facilities

Medical Clinic Brown Hill Health Centre Brown Hill 35 5 49
Fagilities

Medical Hospital Alexandra General Hospital Charlestown 30 4 15 55
Facilities

Protective Court Magistrate's House Charlestown 4 33
Protective Court Courthouse/Library Charlestown 4 28
Protective Fire Fire Hall New Castle 3 as

Airport

Protective Fire Fire Station Charlestown 4 33
Protective Palice Police Station Charlestown 4 a3
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Protective Police Police Station Gingeriand 25 5 39
Protective Police Pclice Station Cotton Ground 3 32
Protective Police Police Station New Castlg 3 32
Protective Prison Prison Farm Maddens 4 33
Utilities Electricity Power House (2 buildings) Prospect 5 34
Utilities Gas DELTA Jessup Jessups Village 3 29
Utilities Gas SHELL Lloyd Powell Bath Viliage 4 39
Utilities Gas SHELL Reliable Motors Charlestown 4 44
Utilities Gas Gowvt.Garage Prospect 5 36
Utilities Gas DELTA Noel Farm Estate 5 31
Utilities Gas SHELL Pinney Pinney 4 30
Utilities Gas DELTA Skiiti Newcastie 3 40
Utilities Gas DELTA ENF Cotton Ground 3 29
Utilities Gas DELTA Market Shop Market Shop 25 5 41
Utilities Gas DELTA Stanley Fig Tree 5 36
Utilities Petroleum DELTA Terminal Low Ground 4 35
Utilities Petroleum SHELL Terminal Charlestown 4 15 12 52
Utilities Telecommunication Church Ground Church Ground 5 35
Utilities Telecommunication Mem's Pizzariz Mem's Pizzaria 5 35
Utilities Telecommunication Ramhbury X Rambury X 4 38
Utilities Telecommunication Newcastle X Newcastle X 3 37
Utilities Telecommunication Newcastle Pottery Newcastle 3 33
Utilities Telecormmunication Methodist Church Liburd Hill Liburd Hill 3 33
Utilities Telecommunication Butlers Butlers 4 39
Utilities Telecommunication Bottom Zion Hili Zion Hilt 5 40
Utilities Telecommunication Fenton Hiil Fenton Hili 5 40
Utilities Telecommunication Hanleys Rg. Hanleys Rd. 5 40
Wtilities Telscommunication Rawlins Rawiins 5 40
Utilities ] Telacommunication Chicken Stone Chicken Stone 5 40
Utilities Telecommunication JNC Senior Home Prospect rd. Prospect Rd. 5 35
Utilities Telecommunication Market Shop X Market Shop X 5 44
Utilities Telecommunication Bottom Craddock Rd, Craddock Rd. 4 34
Utilities Telecommunication Newcastle Alrport Newcastle 3 15 39
Utilities Telecommunication Jones Estate Jones Estate 3 28
Utilities Telecommunication JNC Cotton Groung Cotton Ground 3 33
Utilities Telecommunication JNC Jessups Jessups 3 28
Utilities Telecommunication Strikers Car Rental Strikers rental 5 35
Utilities Telecommunication New Cut Rd. New Cut Rq. 4 29
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Utilities Telecommunication |Barciays Bank

Utilities Telacommunication | JNC Govt. Rd. & Rd. to RMD

Utilities Telecommunication |Super Foods L
Utllities Telecommunication [Topof Govt. Rd.

Utitities Telecommunication [Bath Round-About -

Utilities Telecommunication |Market Shop

Utilities Telecommunication | Four Seasons Clarke Estate

Utilities Water Pump House

Utliities Water Pump House

28

Barclays Bank 4 20 45
|Govt.Rd. 4 29
~|SuperFoods | 4 18 43

[Govt. Rd. S 4 | 28

Bath Round- 4 18 43

About

Market Shop , 5 40
~ | Four Seasons 3 28
| Fothergills L 25 5 39

StoneyGrove | | 4 37




TABLE 5 KEY: FACILITY VULNERABILITY ANALYSIS SUMMARY

NEVIS

FVS break points: FVS = (L+V) HPS
Facility Vulnerability Score (FVS) rated with
More than the 50% of the possible hazard's FVS

“FVS” Facility Vulnerability Score
“L7 L.ocational Vuinerability

V=DH+S+0O
V7 Vulnerability Score

“HPS” Hazard Priority Score



3.1

3.1.1

SECTION 1II — ANALYSIS AND EVALUATION OF EXISTING
SYSTEMS

Capability Assessment

Questionnaires were sent to ten (10) Government Departments/Agencies
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 Departments/Agencies in St Kitts and fifty percent
(50% ) of those in Nevis. A summary of the responses received is included
in Appendix 1.

St Kitts
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 Roval 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, (11i) Recovery and Reconstruction and (iv)
Mitigation. One of the agencies, Ministry of Tourism, indicated that it was
involved in Preparation, Response, and Recovery and Reconstruction 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 Ministry of Tourism, the Ministry of Communications and
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Works and the Ministry of Health and Environment for carrying out disaster
management activities.

Political

There i1s 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.
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3.2

3.2.1

Political

The various Agencies indicated that there was general interest 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.

Mitigation Opportunity 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 necessary 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 skiils.

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 them their
mandate was relatively recent, further review of the legislation would need
1o be carried out in light 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.



3.2.2

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.

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 Kitts and Nevis

The assessment of the capabilities of the respective Departments/Agencies is
summarised in the Table below -

Table 6
Summary Capability Assessment Analysis

 ASSESSED AREAS Low MEDIUM | MEDIUMAHIGH | HIGH
INSTITUTIONAL 2

ELEGAL 2

%POLZTICAL 3

EFINANCIAL ]

TECHNICAL 2
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Conclusions

The assessment of the capabilities of the Agencies/Departments 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 FORMULATION

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 Commitiee for review and
approval.

The goals and objectives were developed, taking into account -

i. the vulnerability of St Kitts and Nevis to the priority hazards identified,

ii. the existing capability of the Government Agencies to apply hazard
mitigation practices,

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

iv. Expected future 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

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

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

IIl.  To develop public awareness of natural hazards and their potential
impacts;

IV. To increase, encourage and promote effective mitigation practices;

V.  To reduce the impact of natural hazards on life and property.
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4.1.2 Objectives

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

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

4.1.2.1 Objective(s)

i. Develop a legislative framework 1o 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 preserved in order
to reduce the impact of natural hazards.

iv. Ensure that mitigation planning is integrated into the institutional
framework.

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

Goal Il ~ To improve the national capability to manage the impact of
natural hazards.

4.1.2.2 QObjective(s)

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

Goal IIT — To develop public awareness of natural hazards and their
potential impacts.

4.1.2.3 QObjectivers)
i. Provide communities with information relating to natural hazards in St

Kitts and Nevis, the impacts of those hazards and vulnecability of
comrnumities 10 those 1mpacts.

36



4.2

Goal IV — Te increase, encourage and promote effective mitigation
practices.

4.1.2.4 Objective(s)

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

11. Disseminate information supportive of mitigation practices.
iii. 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 and property.

4.1.2.5 QObjective(s)

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

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

Strategtes, 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 Ministries/ Departments
in a workshop-type setting, for reviewing and making recommendations
with respect to the following: -

(1) The Goals and Objectives outlined in The Plan and
(1) The Strategies, Policies and Programmes (SP&P’s).
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4.2.1

The SP&P’s also incorporate recommendations made daring the
aforementioned Consuitations as well as Public Consiltanions held i St
Kitts and Nevis — one 1n each island.

Schedules 1 and 2 outline various strategies, policies and programmss
(SP&P’s) recommended for enhancing the disaster initigation capability ana
practices of St Kitts and Nevis. Schedule 1 identifies SP&P’s for mitigating
against the hazards in general, while Schedule 2 addresses mitigation
activities specific to the priority hazards relative to St Kitts and Nevis.

The SP&P’s take into account the following considerations:

i Legal and Regulatory framework , instruments governing Land Use as
well as the mandate of the respective Agencies which are charged
with monitoring.

ii. The capacity and capability of the respective Government Agencies
Jfor carrying out mitigation activities

iii. Influencing Environmental Conditions — relative to the level of
development, suscepribility 10 the vaiious Hazards. and vulnerability
to damage

iv.  Incentives for encouraging appropriate behaviours hy Government
agencies, private organisations and the general pubtic

Projects are to be developed by the respective Government Agencies
Departments based on the SP&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 National
Disaster Mitigation Council which includes senior representiy - from il
of the Government Agencies / Departments.

The following are SP&P’s which are to be carried out in order to attain the
respective goals and objectives:

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

4.2.1.1 Objective 1. Deveicp Legisiative framework to encourage the orderily
management of development.
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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.

¢) 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.

4.2.1.2 Objective ii. Create a planning process that provides an environment
Jfor the management of development such that vulnerability to natural
hazards is reduced.

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

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

¢) 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
institutional framework.
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4.2.2

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
planning, e.g mitigation planning housing with development planning.

¢) Put systems in place to facilitate co-ordination and collaboration among
the various departments/agencies 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

Goal II: 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 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.

¢) 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.
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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: To 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 1s 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.

¢) 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.

¢} Encourage the introduction of hazard mitigation awareness activities in
Community and National Festivals.

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

a) Hold public meetings/fora, 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.
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a ) Encourage the formation of a private sector commitice among
stakeholders e.g. Banks, insurance Companies, mortgage Companies and
underwriters to develop mitigation criteria which can assist mn decision
making - e.g. a loan for a home wouia be conditional upon the housing
plan including hurricane clips and proper ties berween 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 deferring loan
payments on loans taken 1o repair damage resulting from a hazard.

¢) 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 and House {ax pavments.

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

4.2.4.2 Objective ii. Disseminate information supportive of mitigation
practices.

a) Publicize 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) Government should facilitate and develop Training ir Disaster Mitigation
wherever the need has shown up through the capabiliny zoaessnient

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 industry (e.g. building
contractors, architects). Such ftraining should include courses on site
preparation for helping to minimize environmental damage.

4.2.4.4 Objective wv. increase awareness of disaster mitigation practices in
the education sector, through tie deveionment of curricuia which
incorporates such practice:s.



a) Hold workshops to sensitise teachers to mitigation practices.

b) Encourage the holding of programmes in schoo! 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 and property.

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

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 fo existing and future 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&P’s relative to specific hazards, for St Kitts and Nevis
respectively. These SP&P’s, summarised in Schedule 1 are as follows:

4.2.6 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.

ii.  Encourage communities to strengthen and reinforce private-owned
structures.
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4.2.6.2 Flood

i1

iii
.

Vi.

Vil.

Frequent ghaut maintenance , in particular at road crossings.

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

Develop appropriate design for silt traps and trash racks.

Consider diverting the lower reach of College street Ghaut, St Kitts,
away from its current alignment through the town centre. As a further
consideration, an economic analysis should be carried out comparing
(a) likely savings in averted losses with (b) likely lost revenue because
of postponement of planned development due to the flooding

Institute an ‘Early Warning System’ (EWS) 1o 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.

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.

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

It is important to note that in St Kitts where the sugarcane plantations are
replaced by housing developments, one needs to be mindful of the increased
runoff downstream and the potential for greater velocities which may
aggravate erosion.

4.2.6.3 Coastal erosion

i

1i.

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.
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.



4.2.7

1il.

v,

H e Kl

Sensitise the general public about coastal erosion and associated
impacts.

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

STKITTS

4.2,7.1 Inland erosion

1.
i

1ii.

iv.

V1.
vii.
V.
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,

¢) ldentify 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-off of

water, with a likelihood of increased land erosion.

Retain windbreaks, avoid large areas of exposed soil, through the use

e.g. of vegetation slips.

Monttor and avotid areas at hazard.

Provide cut off-drains.

Use stabilising techniques which may be a costly approach and

therefore used as a last resort.
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4.2.8 NEVIS

4.2.8.1 Drought

ii.

ik,

Develop and monitor indicators for fuiure identification of drought,
e.g —

Meteorological/ Environmental

a)Wilting as grass roots becomes prograssively damaged by lack of
soil water

b)Increase in leaf fall

¢)Damage (dried leaves ; broken sicuis) to ‘indicator’ plant species

e.g. cacti which utilise stored water in dried periods.

Hydrological

d) Monitor water jevels by measuring data such as rainfall,
temperature, wind speed, evaporation and seepage.

ej Ration water before ground water levels recede to critical points.

Develop policies relative to:

a) Cost of water for irrigation.

b) Regulation of livestock grazing and livestous population densities.

c) Incentives for water and soil conservation practices.

d) Drought Insurance.

e) Drought relief programmes.

) Further work for mitigating the effects of drougn: may need to
place emphasis on -

identifying more appropriate boundaries for water resources and
drought management, through a thorough analysis i dramage bastns
on the island.

Developing data to accurately predict the gap in time petween
recovery from meteorological / agricultural drought and the
replenishment of water to average levels.
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Schedule 1

PLAN FORMULATION SCHEDULE - STRATEGIES, POLICIES, PROGRAMMES

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

OBJECTIVES

STRATEGIES /POLICIES/
PROGRAMMES

ACTION BY -
AGENCY (NAME)

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.

Tii. Ensure that the naturai environment
is maintained and preserved in order to
reduce the impact of natural hazards.

¢ Iv. Ensure that mitigation planning is

integrated into the institutional
framework

v. Develop a database which facilitates
the continuing collection, analysis &

. provision of information. supportive of

i

i

I disasier mitigation activities

a) Pass Development Regulations for the
Development Control Pianning 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.

¢) 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

¢) Develop and /or 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
departments/agencies

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 Kitts & Nevis.
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GOAL II: TO IMPROVE THE NATIONAL CAPABILITY TO MANAGE THE IMPACT OF

NATURAL HAZARDS
I
OBJECTIVES STRATEGIES /POLICIES/ ACTION BY - ;
PROGRAMMES AGENCY (NAME) |
|
i. Review existing organisations as well | a) Construct a new Emergency Operating .‘

as upgrade and/ or establish new
organisations to undertake mitigation
activities

b)

©)

d)

h)

Centre for NEML.A

Maintain & /or retrofit existing emergency
shelters to ensure compliance with the
Building Code

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

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

Ensure that the Planning Offices of St Kitts
& Nevis are adequately staffed. housed, &
equipped to address mitigation issues.
Ensure that the provision under the Building
Code for qualification of contractors is
rigidly enforced.

The essential services — Ministrv of
Communication. Works & Public Utilities
(water, electricity. and public works) and the
National Radio should be adequately staffed.
equipped and funded to carmy out their vital
mitigation tasks.

Distribution lines for essential services {e.g.
electricity) shouid be laid sub-surface.

|

1

p o e
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GOAL HI: TO DEVELOP PUBLIC AWARENESS OF NATURAL HAZARDS AND THEIR

POTENTIAL IMPACTS

OBJECTIVES

STRATEGIES /POLICIES/
PROGRAMMES

ACTION BY -
AGENCY (NAME)

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

1i increase public knowledge and
awareness of mitigation practices.

a)
b}

c)

d)

Publicise The Plan

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

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

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

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

groups..

Hold public meetings/fora, workshops to
make the public aware of mitigation
practices, taking the opportunity to
highlight good mitigation practices.
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GOAL IV: TO INCREASE, ENCOURAGE, AND PROMOTE EFFECTIVE MITIGATION

PRACTICES

OBJECTIVES

STRATEGIES /POLICIES/
PROGRAMMES

ACTION BY -
AGENCY (NAME)

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

D e . .
| 1i. Disseminate information supportive of
| mitigation practices

?

!

i

{

1

{

! Tii. Develop Technical Training

: Programmes

¢ iv. Increase awareness of disaster

| mitigation practices in the education

§ sector. through the development of

! curricula which incorporate mitigation.

a)

b}

¢)

a)

b)

a)

a)

b)

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 e.g. a loan for-

- @ home would be conditional upon the
housing plan including hurricane clips and
proper ties benveen the walls and the
Joundation
Gov’t and Lending Institutions should
consider providing —incentives to small
business owners and entrepreneurs
including farmers and fishermen who
adopt mitigation practices in their loan
and development application
- a minimum period for which loan re-
payments on loans taken to repair damage
resulting from hazards is deferred.
Review the incentive Regime to the
Tourism Sector with a view to granting
incentives to those who meet mitigation
requirements.

Publicise the Building Code and
Guidelines, and aggressively advertise the
procurement / availability to the
CORSITICtion Sector.

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

Government should facilitate Training (to
include simulation) in Disaster Mitigation -
— wherever the need has shown up

through the capability assessment.

- for persons in the Construction sector
including in particular site preparation and
development.

Hold workshops 10 sensitise teachers to
mitigation practices.

Encourage holding programmes (for
students) in schools which reflect support
for minigation practices.
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GOAL V : TO REDUCE THE IMPACT OF NATURAL HAZARDS ON LIFE AND

PROPERTY
OBJECTIVES STRATEGIES /POLICIES/ ACTIONBY -
PROGRAMMES AGENCY (NAME)
1. Empower communities to take a a) Ensure that the public is aware of the

proactive role in the reduction of the
impact of natural hazards on life and

property

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

b)
¢)

a)

Shelter Management Policy,
particularly those aspects which would
inform them of actions to be taken to
reduce possible damage.

Hold simulation exercises periodically.

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

Distribution lines for essential
service (e.g. electricity) should
be laid sub-surface.
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Mitigative strategies, policies and programmes recommended relative to specific hazards are
as follows for St Kitts and Nevis respectively:

Schedule 2

ST KITTS AND NEVIS

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

HAZARD TYPE | STRATEGIES / POLICIES/ | OBJECTIVES | GOALS j FURTHER WORK

PROGRAMMES REQUIRED/
CONSIDERATIONS
Wind and i. Strengthen and reinforce the | Objective I Goal [IT
Storm Surge structure of public buildings

along with accompanying
facilities such as water and
power distribu-

-tion lines, and roads.

ii. Encourage communities fo Objective ii Goal IV
strengthen and reinforce
private-owned structures.




ST KITTS AND NEVIS

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

T
HAZARD TYPE | STRATEGIES/ OBJECTIVES | GOALS FURTHER WORK
POLICIES/ REQUIRED/
PROGRAMMES CONSIDERATIONS
FLOOD L. Frequent Ghaut Objective ii Goal ] Consideration to replace the

maintenance , in particular
at road crossings

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

[ii. 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,

v. 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 10
flooding

when debris becomes
entangled

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

sugarcane plantations in St.
Kitts by housing
developments need to be
mindful of the increased
runoff downstream and the
potential for increased
velocities and therefore
greater erosion potential
within the ghauts.

With regard to Programme
{iv) carry 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

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
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ST KITTS AND NEVIS

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

HAZARD TYPE | STRATEGIES/ OBJECTIVES | GOALS |FURTHER WORK
POLICIES/ REQUIRED/
PROGRAMMES CONSIDERATIONS
COASTAL Coastal Erosion Maps may | Opjective v Goal With regard 1o Coastal
EROSION beusedto: Erosion Map Use (1v)
i Perform preliminary Objective ii Goal V under .’. Progranunes’

selection of coastal areas for
sand mining, tourism and
housing development,
coastal structures and
infrastructural development

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

1ii. 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 and/ or further
research of coastal
dynamics.

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

additional investigation of
seasonal erosion and
accretion patterns may be
carried out for guiding the
development of a rotation
svstem for sand mining.
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ST KITTS

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

HAZARD TYPE | STRATEGIES/ OBJECTIVES | GOALS | FURTHER WORK
POLICIES/ REQUIRED/
PROGRAMMES CONSIDERATIONS

INLAND i. Institute and implement Objectives i iv | Goall

EROSION policies with respect to land

use management.

ii Develop and invest in Objective v Goal Il

o mes for informin
?mgzar?and the public ong Objective ] Goal 1l
good conservation practices
for minimising fertility loss
and avoiding the problems
created by sedimentation.

ili. Review Town and Objective iii Goal I
Country Planning policies T
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.

¢) Identify sites which are
subject to earthquake
induced rock falls,
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ST KITTS

PLAN FORMULATION SCHEDULE (con

t*d) - STRATEGIES, POLICIES, PROGRAMMES

e e e e e

—
HAZARD TYPE STRATEGIES/ OBJECTIVES GOALS FURTHER WORK
POLICIES/ REQUIREDI
PROGRAMJMES CON SIDERATIONS
INLAND EROSION jv. Plan adeguate drainage Objectives ii Goal 1

NELT M TAPER Oy

(Conrinuedz

systems and Monitor.

a) Plan drainage systems 10
deal with a whole sub-
catchment

b) Keep drainage ways
clean of impediments

v. Take action in response 1o
Land Use Change

Planners and developers need
to consider that converting a
piece of land under bush to
dwelling house lots results in
a marked reduction in the
way waler enters the soil and
hence greater run-off of
water, with a likelihood of
increased land erosion.

vi. Retain windbreaks, avoid
large areas of exposed soil,
through the use €.2. of
vegetation stips

vii. Monitor and avoid areas
at hazard

viii. Provide cut off-drains

ix. Use stabilising techniques
(a costly last resort)
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NEVIS

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

HAZARD TYPE STRATEGIES/ OBJECTIVES | GOALS FURTHER WORK
POLICIES/ REQUIRED/
PROGRAMMES CONSIDERATIONS

Drought i D-evelop and monitor QObjectives_ i, iv, | Goall Emphasis should be
indicators for future y placed on identifying
identification of drought, more appropriate
¢.g.~ boundaries for water
Meteorological/ resources and drought
Environmental management, thrf) ugh 2
a}Wilting as grass roots ?r:;r?:g: bz?rll)s,s;fx (t)}fe
becames progressively island &
damaged by lack of soi! 1san
water
b)increase in leaf fall Deveiop data to
¢).Damage (dried leaves / accurately predict the
broken stems) to gap in time between
‘indicator’ plant species recovery fr om
e.g. cacti which utilize merfaorolog ical /
stored water in dried agricultural drought and
periods the replenishment of

water to average levels.

Hydrological
d) Moniter water levels
through measuring data
such as rainfall,
temperature, wind speed,
evaporation and seepage.
eJRation water before
ground water levels recede
to critical points,
1i. Develop policies Objective | Goal IV
relative to:
b) Cost of water for

irrigation

¢} Regulation of
livestock grazing and
livestock population
densities

d) Incentives for water
and soil conservation
practices

€) Drought Insurance

f) Drought relief
programmes
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SECTION V — PHASING AND IMPLEMENTATION

31

3.1.1

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.

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 carried out concurrently. The next steps may
be summarised as follows:-

1. Present The Plan to all Government Departments/Agencies.

2. Publicise The Plan.

3. Prioritise the strategies, policies and programmes to be undertaken. The
National Disaster Mitigation Council which includes representation from ali
Government Departments/Agencies would need to set the priorities.

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

and programmes.

Prioritise the projects identified.

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 Departments/Agencies which have responsibility
for implementation of specific projects.

8 . Identify the projects which would require collaboration among
Departments/Agencies, and specify those Departments/Agencies.

9. Agree on an approach/system 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.

o
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5.2

Responsibility for Implementation

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

It is therefore necessary for the various Departments/Agencies to schedule executior

of the identified project(s) and related activities within the annual work programme
and to obtain budgetary allocations for such projects.
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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 of the 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.
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APPENDIX 1- CAPABILITY ASSESSMENT SUMMARY

ST.KITTS
Tourism | Min NEMA SKB water | Min. Min. St Kitts
Institutional Plan; & Services Com.& Health& | _Nevis
' PPD works Environ. Pol.Force
MGT: Yes Yes Yes Yes Yes Yes Yes
1.PREPARATION
2 RESPONSE Yes Yes Yes Yes Yes Yes Yes
3.RECOVERY & Yes Yes Yes Yes Yes Yes Yes
RECONSTRUC.
4 MITIGATION Yes Yes Yes Yes Yes Yes
LEGAL No Legis. Dev. Disaster Legis. In No Legal No Legal No specific
Control & | Mgt. Act’98 | Place Capability Capability legis.
Plan Act Ordinan.’59
POLITICAL Awareof | Intinall ' Intinall | Intinall Int.inall  Intinall Int. in all
need for © areasof  areas esp. | areas areas ' areas areas
* mitigation | Disaster  Prep. & 1
‘ | Mitigation
FINANCIAL No Prov. I No Prov Special Allocation No Prov. No funds Ne special
| For Mitig. ; for Mitig. . fundsnot . made for For Mitig. directly. provision
; . allocated . Prep. & Possible
i Response | indirect
TECHNICAL Not Some Some cap in | Has tech. Has some Not Inadequat.
adequate | tech. Cap. | Mitigation E Expertise : tech. Cap. adequate Skills
: tech. Cap.
STRENGTHS
Aware of | -Legis. Involved in -Aware of Involved in Involved in Has
need for - Aware all areas of | Mitig. all aspects of | some mitig. | expertise in
Mitig. of need Disaster - Legis Disaster Political Int. | mitig.
for Mitig | Mét -Awareof | M& Aware of
-Legis fund /tech | Awareof Training
- Aware of | need Mitigation need
fund Need
WEAKNESSES
Not ' Legis/ Legis/ Tech | Legis Legis. No Legis Ltd
| involved . Techn inadequate inadequate /Train. exposure to
. in Mitig. ma.éequat. Lack of . Inadequate Funding mitig.
Doesnot | Mitig. " No funds comprehensi inadequate
have tech. | Planning ve mitig. No fin. Prov
Capability inadequat, Progr.




APPENDIX 1- CAPABILITY ASSESSMENT SUMMARY
NEVIS
Min. Nevis Fire & Office of
Instituti / Educ. Agric. Water Rescue Disaster
nstitutiona Nevis Nevis Services | Services Prepar.
MGT: Yes Yes Yes Yes Yes
1.PREPARATION
2. RESPONSE Yes Yes Yes Yes Yes
3.RECOVERY & Yes Yes Yes Yes Yes
RECONSTRUC.
4 MITIGATION Yes Yes Yes Yes Yes
LEGAL No legis No legis Legisin | No Need to
place not | specific amend
enfor legis. Legis.
POLITICAL Interest in General Intinall | Int.inall | Int. inall
all areas of | commitm | areas areas areas
Mitig ent
FINANCIAL Funds not Little Not No special | Not
allocated Prov. allocated | provision | allocated
TECHNICAL
No Tech. Some Some Inadequate
tech. tech. Skills
STRENGTHS
Aware of Involv. In | Staff can | Aware of involv. I
need for mitig. be need for n,‘? V-
mitig. Tech cap. | trained mitig mlg.
WEAKNESSES
No formal Limited Ltd Lack of Need f
mitig. Plan | involve, involvin | adeq. -eed for
In mitig. Mitig, Tools tril:lgg
Not aware | Legis not Neegs '
of need enforced amend.
for fund. | Lack of
Lack of capabil.
extens in mitig,.
train.




Appendix 2
HAZARD VULNERABILTY ASSESSMENT (Details)

APPENDIX 2A — FACILITY VULNERABILITY SCORES
ST.KITTS

APPENDIX 2B - FACILTY VULNERABILITY SCORES
NEVIS
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APPENDIX 2A

FACILITY VULNERABILITY SCORES ----e-wur-ee- ST, KITTS

Facliity Vulnerabllity Score (FVS) - ST, KITTS

FAC CODE |GIS CODE |NAME LOCATION Wind | SSurge | CErosion | IErosion Flood Tot FVS]REMARKS
GOVT. BUILDING _
SKFCOO SKGBOO10 [Police Station Bassetarre, Central 15 2 3 2 4 28
SKFCO02 SKGB002¢ |Police Station St. Johnston Village, Bass. 30 2 3 2 4 41
SKFC003 SKGBO0030 |Police Station Old Road 30 2 3 Gl 4 44
SKFCD04 SKGBO0040 |Police Station Sandy Point 15 2 3 3 4 27
SKFC005 SKGBO00S0 |Police Station St Pauls 40 2 3 3 4 62
SKFCQ07 SKGB0U70 |[Police Station Tabernacle 40 2 3 3 4 52
SKFCO08 SKGB008B0 [Police Station Cayon 45 2 3 3 4 57
SKFC009 SKGB0090 |Police Station Stapleton 35 2 3 3 4 47
SKFC010 SKGBO100 |Police Station Frigate Bay 25 2 3 2 20 52
SKFCO11 SKGB0110  |Police Training Complex Basselerre 45 2 3 3 32 86
SKFCO12 SKGB0120 |Fira Station Basseterre 25 2 3 2 20 52
SKFC013 SKGB0130 |Arrivals Hall Port Zante 25 20 3 1 4 53
SKFCO14 SKGB0140 :Administration Building Port Basseterre 30 2 3 1 4 40 ) i _
SKFC015  |SKGBO150 {Operations Building Port Basseterre 25 2 3 1 4 36
SKFC016 SKGB0160 Transit Shed Port Basseterre 45 18 3 1 4 71 3
SKFCO17 SKGB0170 [Fire Hall RLB int't Airport 25 2 3 3 4 w
SKFC018 SKGB0180 Customs Shed RLB intl Alrport 45 2 3 3 4 57
SKFCO019 SKGB0220 |Coast Guard Station Bird Rock 20 4 3 1 4 32
SKFC020 SKGBO0230 |Customs Adm, Building Bird Rock 30 2 3 3 4 42
SKFC021 SKGB0240 |Customs Warehouse Bird Rock 30 2 3 3 4 42
SKFC022 SKGB0250 (Customs Headguarters Bay Road 30 2 3 3 4 42
SKFC023 SKGB036¢  |Post Office Basseterre 25 2 3 1 4 35
SKFC024 SKGB0370 |Post Office Cayon 20 2 3 3 4 2
SKFC025 SKGBO380 |Post Office Sandy Point 15 2 3 3 4 27
SKFC026 SKGB0410 |Gov't Headquarters Basseterre 25 2 3 1 12 43
SKFC027 SKGB0430 (Radio & TV Studios Basseterre 30 2 3 3 4 42
SKFC028 SKGB0440 1Defence Force HQ Basseterre 30 2 3 3 4 42
SKFC029 SKGB0450 | Treasury Building Basseterra 30 2 3 1 20 66
Page 1

617



SKFC065 10107 Rivers of Living Water Christian Centre Southwell Industrial Park 25 2 3 3 20 53
SKFC066 10201 Anglican Church Building Victorfa Road 25 2 3 2 4 36
SKFC067 10202 Wesleyan Holiness Outreach Centre Shadwell 10 2 3 3 4 22
SKFC088 10203 Oid Girl Guides Building Freeman's Village 25 2 3 1 12 43
SKFC069 10204 Church of God Westhourne Streat 10 2 3 1 20 36
SKFC070 10205 Women's Trainning Centre Connell Street 25 2 3 1 12 43
SKFC071 10206 Moravian Church Pre-School Victoria Road 30 2 3 2 4 41
SKFC072 10207 Wesleyan Holiness Church Cayon Street 20 2 3 3 4 32
SKFCO73 10208 AVEC Building Washington Archibalg 25 2 3 3 4 37
SKFC074 10301 Eastern Benevoient Society Building Camps 15 2 3 5 4 29
SKFCO75 10302 Community Centre Palmetto Point 15 2 3 5 4 29
SKFC076 10303 Trinity Anglican Church Paimetto Point 40 2 3 5 4 54
SKFCO077 10304 Aposthelic Faith Church Infirmary Road 10 2 3 1 4 20
SKFC078 10401 Day Care Centre Wingfield Road 10 2 3 3 4 22
SKFCO79 10402 Pavilion Verchilds Pature 30 2 3 3 4 42
SKFCo080 10403 Grace Gospe! Hail Middle !sland 10 2 3 2 4 21
SKFC081 10404 Estate House Stonefort Estate 25 2 3 ] 4 39
SKFCo82 10405 Church of God Hailf way Tree 15 6 g 3 8 41
SKFCO083 10406 Community Centre Haif way Tree 15 2 3 3 4 27
SKFC084 10501 Fishermen's Cooperative Building Sandy Point 15 2 3 3 4 27
SKFC085 10502 Day Care Centre Sandy Point 5 2 3 1 4 16
SKFC088 10503 Basket Ball Facility Sandy Point 10 2 3 2 4 'y
SKFC087 10504 New Pavilion Cleverly Hill 45 2 3 3 4 57
SKFC088 10601 Pavilion / Community Centre Newton Ground 15 2 3 3 4 27
SKFC089 10602 Calvary Baptist Church St. Pauls 15 2 3 3 4 27
SKFC090 10603 Church of God St. Pauls 15 2 3 3 4 27
SKFC091 10604 Wesleyan Holiness Church St. Pauls 15 2 3 3 4 27
SKFC092 10605 Day Care Centre Dieppe Bay 15 2 3 3 4 27
SKFC093 10606 Community Centre Dieppe Bay 15 2 3 3 4 27
SKFC094 10607 Day Care Centre Saddlers 15 2 3 3 4 27
SKFC095 10608 Pentecostal Church Saddlers 15 2 3 3 4 27
SKFC098 10609 Seventh Day Adventist Church Harri's Village 15 2 3 3 4 27
SKFC097 10701 Community Centre Tabernacle 15 2 3 3 4 27
SKFC098 10702 Estridge Moravian Church School Mansion 35 2 3 3 4 47
SKFC098 10703 Estridge Moravian Church Mansion 25 2 3 3 4 37
SKFC100 10704 Pavilion Moalineux 30 2 3 3 4 42
Page 3.

L8




SKFCO30 SKGB0460 |Finance Department Basseterre 30 2 3 1 4 40
SKFC031 SKGB0470 | Publlc Works Department Basseterre 25 2 3 1 4 35
SKFC032 SKGRO480 |Elactricity Departiment HQ Basseterre 25 2 3 1 4 36
SKFC033 SKGBO490 |Elactricity Building Basgetarre 25 2 3 1 12 43
SKFC0234 SKGBOS00 |Physical Planning, Development Bank Basseterre 25 2 3 1 24 56
SKFCQ35 SKGBO510 |GOVT. House Basseterre 15 2 3 2 4 28
SKFCQ38 SKGB0520 |OA S Building Fortlands 30 2 3 1 4 40
SKFC037 SKGBO530 |Pelican Mall Bassetarre 30 10 3 1 4 48
SKFC038 SKGBO550 |Ministry of Health & Environment Basseterre 25 2 3 1 4 36
SKFC038 SKGB1070  |Community Affairs Basselarre 25 2 3 2 4 6
SKFC040 SKGB1080 |NHC Central Housing Basselerre 15 2 3 1 4 25
SKFC041 SKGB1090 |Water Dapt. New Building Bassetarre 15 2 3 3 4 27
SKFC042 SKGB1100 |Education Building-Cayon St. Bassetarre 15 2 3 2 4 26
SKFC043 SKGB1110  |Curriculam Dent. Unit Basseterre 15 2 3 1 4 25
SKFC044 SKGB1120 [NEMA Basseterre 15 2 3 3 4 27
SKFCO045 SKGB1130 |Dept. of Agriculture La Guerite 15 2 3 2 4 26
SKFC048 SKGB1140 |Muilty Purpose Lab Basselerre 15 2 3 1 4 28
SKFC047 SKGB1150 |School Meals Building Basseterre 30 2 3 3 20 58
SKFCQ48 SKGB1180 |Social Security Building Bassetesre 15 10 3 6 32 66
SKFC049 SKGB1170 |Public Market Basseterre 30 6 3 1 28 68
SKFCO50 SKGB1180 |Abbatoir Basseterre 40 2 3 5 4 64
SKFC051 SKGB1190 |Cardin Home Basseterre 15 2 3 1 4 25
SKFC052 SKGB1200  |Children Home Basseterre 15 2 3 2 4 26
SKFCO053 SKGB1210 |Youih Skills Programme Basseterre 15 2 3 2 4 26
SKFCO54 SKGB1220 |Warner Park Basselerre 45 2 3 2 4 56
SKFC055 SKGB1230 [Court Houss Basseterre 15 2 3 1 4 26
SKFCO56 SKGB1240 |Govt. Supply Office Bassetarre 20 2 3 1 4 30
SKFCO057 SKGB1250 |Factory Shells Basseterre 35 2 3 3 20 83
SKFC058 SKGB1260 |CEMACO Basseterre 5 2 3 1 20 Yy
SHELTERS
SKFCOE9 10101 Day Care Centre Frigate Bay Road 25 2 3 3 20 53
SKFCOB0 10102 Seventh Day Adventist School Ponds Estate 20 2 3 3 4 32
SKFCO061 10103 Jehovah Witness Kingdom Hall Ponds Estate 20 2 3 3 4 a2
SKFC062 10104 Health Centre Newtown 20 4 3 2 8 37
SKFC063 10105 Saventh Day Adventist Church Wellington Road 20 2 3 1 20 46
SKFC064 10106 Hope Chapel George Street 25 2 3 1 20 51
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SKFC101 10705 Seventh-Day Adventist Church Phillips 20 2 3 [ 4 35
SKFC102 10708 Estate House Phillips Estate 20 2 3 5 4 34
SKFC103 10707 Community Centre Lodge 20 2 3 3 4 32
SKFC104 10801 Day Care Centre Cayon 20 2 3 3 4 32
SKFC105 10802 Pavilion St. Mary Play Field 30 2 3 3 4 42
SKFC106 10803 Chureh of God Cayon 20 2 3 3 4 32
SKFC107 10804 Redeemed Baptist Church Upper Cayon 25 2 3 3 4 37
SKFC108 10805 Pre-School Building Keys Village 15 2 3 3 4 27
SKFC109 10806 Community Centre Conaree 25 2 3 3 4 37
SKFC110 10807 Community Centre St. Peters 20 2 3 3 4 32
SKFC111 10808 Church of God Lower Monkey Hil 20 2 3 3 4 32
SKFC112 10809 Anglican Church Hall St. Peters 15 2 3 3 4 27
SKFC113 10810 Factory Social Centre Kittstoddarts 15 2 3 3 4 27
EDUCATION
SKFC114 SKEDO02 | St. Theresa Convent East Independence Square 20 2 3 1 20 46
SKFC115 SKEDO03  )Beach Allen Taylors Range 15 2 3 3 4 27
SKFC116 SKEDO04  [Bronte Welsh Trinity 15 2 3 5 4 29
SKFC117 SKEDOO5  [Cayon Primary Cayon 25 2 3 3 4 37
SKFC118 SKEDQOS  [Dieppe Bay Dieppe Bay 20 2 3 3 4 32
SKFC119 SKEDOG?  |Dr. william Corner St. Johnston Viliage 15 2 3 1 4 25
SKFC120 SKEDQU8  |Deanne-Giasford St. Peters 30 2 3 3 4 42
SKFC121 SKEDOG9  [Edgar T. Morris Tabernacle 25 2 3 3 4 37
SKFC122 SKEDO11 Irishtown Irishtown 15 2 3 1 4 25
SKFC123 SKEDO012  [Molineux Molineux 20 2 3 3 4 32
SKFC124 SKEDG13  |Newton Ground Newton Ground 15 2 3 3 8 31
SKFC125 SKEDO14  |Sandy Point Sandy Point 25 2 6 2 4 ag
SKFC126 SKEDO15  |Tucker-Clarke Newtown 20 6 3 2 12 43
SKFC127 SKEDO16  |Tyrell Wiliams Verchilds 15 2 3 3 4 27
SKFC128 SKEDO017  |Seventh Day Adventist Ponds Estate 15 2 3 3 4 27
SKFC129 SKEDO18  |Saddlers Saddlers 35 2 3 3 4 47
SKFC131 SKED029  |Bradshaw's Nursery Dorset 15 2 3 2 4 26
SKFC132 SKEDO035 Industrial Site day Care Industrial Site 15 2 3 3 20 43
SKFC133 SKEDO40  |Lily of the Valley Pre-School Dorset 15 2 3 2 4 26
SKFC134 SKED042  |Mc Knight Nursery Cunningham Street 15 2 3 1 12 33
SKFC135 SKED045  |Pilgrim Pre-School Cayon Street 15 2 3 1 4 25
SKFC136 SKEDGS0  |Salvation Army Pre-Schogl Cayon Street 15 2 3 1 4 25
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SKFC137

SKEDO51 | Slack's Pre-School New Pond Site 30 2 3 3 4 42

SKFC138 _ |SKED053 _|victoria Road Pre-School Victoria Road 15 2 3 2 4 26
SKFC132  |SKEDOSS  |Wings of Love Pre-School Dorset 15 2 3 2 4 26
SKFC141  {SKEDOS6 _|Half Way Tree Pre-School Half Way Tree 15 10 12 3 4 44
SKFC144 _ |SKEDO78  [Auntie May's Nursery Conaree 15 2 3 3 4 27
SKFC145 SKEDO79  |Cayon Day Nursery Cayon 20 2 3 3 4 32
SKFC146  |SKEDO08SD  [Loulsa Grant Pre-Schoeol Conaree 15 2 3 3 4 27
SKFC150 SKED(8B  |Mount Carmel Pre-School Lodge 15 2 3 3 4 27
SKFC151  [SKED090 _ [St. Peters Nursery $t. Peters 20 2 3 3 4 32
SKFC152  |SKED105  |Ross University Trinity 20 2 3 5 4 34
SKFC153 [SKED106 |University of W.1. Basseterre 20 2 3 1 4 30
SKFC154  |SKED108 |Clarence Fitzroy Bryant College Basseterre 20 2 3 2 4 M
SKFC155 1SKED108  |Basseterre High ___ |osseterre 45 2 3 2 4 56
SKFC156 SKED110 | Washington Archibald High Taylors Range 50 2 3 3 4 62
SKFC157  [SKED111  |Cayon High - _ Cayon o 50 2 3 3 4 62
SKFC168  [SKED112  |Sandy PointHigh Sandy Point 45 2 3 2 4 66
SKFC159  |SKED113  |Verchilds High Verchilds 45 2 3 3 4 57
SKFC160  1SKED114 5t. Theresa Convent High East Independence Square 20 2 3 1 20 46
SKFC181 SKED124  |George Moody Stuart B Basseterre ) 30 2 3 3 4 42
SKFLC162 SKED125  |Maurice Hililer Basseterre 20 2 3 2 4 31

HEALTH

SKFC163  [SKHLO1  [INF General Hospital Basselerre 35 2 3 5 4 49
SKFC184  |SKHLO2  iMary Charles Hospllal Mollneux 25 2 3 3 4 37
SKFC165 SKHLO3 ' Pagson Hospital Sandy Polnt 45 2 3 2 4 56
SKFC186  |SKHLO4  |Newtown Heaith Centre Basseterre 25 6 3 2 20 58
SKFC167  [SKHLOS {Basseterre Health Centre |Basseterre 20 2 3 1 4 30
SKFC168_ [SKHLOB [Cayon Heallh Centre |cayon 30 2 3 2 4 41
SKFC168 SKHLO? Visgndy Point Health Centre Sandy Paint 30 2 3 2 4 9
SKFC170  |SKHLOB _[Old Road Health Centre Old Road 30 2 3 3 4 42
SKFC171  |SKkHLO®  |Saddlers Health Centre Saddlers 20 2 3 3 20 48
SKFC172  |SKHL10 __|St. Peter Health Centre St Peters 25 2 3 3 4 37
[sKFC173  |SKHL11  |Molineux Health Centre Molineux 2% 2 3 3 4 37
SKFC174  |SKHL12  [St Pauls Health Centre St Pauls 20 2 3 3 4 32
[SKFC175  |SKHL13  |Tabernacle Heatth Centre Tabernacle . 20 2 3 3 4 32
SKFC178  |SKHL14 [Disppe Bay Health Centre Dieppe Bay 0 [ 2 3 3 4 32
SKFC177__ |SKHL15 __ |Dental Clinic Bassaterre 20 8 3 1 4 34
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GAS DISTRIBUTION

SKFC178 SKGS01 SHELL Terminal Basseterre 20 6 3 2 28 59
SKFC179 SKGS02 BYRON Wellington Rd. Basseterre 20 2 3 1 4 30
SKFC180 SKGS03 SHELL Victoria Rd. Basseterre 20 2 3 2 4 31
SKFC181 SKGS04 SHELL Pond Rd. Basseterre 15 2 3 3 20 43
SKFC182 SKGS05 TEXACO Buckleys Buckleys 25 2 3 5 4 39
SKFC183 SKGS06 SHELL Buckleys Buckleys 25 2 3 5 4 39
SKFC184 SKGS07 SHELL Sandy Point Sandy Point 25 2 3 3 4 37
SKFC185 SKGS(8 TEXACO Key Keys Village 30 2 3 3 4 42
SKFC186 SKGS09 TEXACO Wellington Rd. Wellington Road 20 2 3 3 4 32
SKFC187 SKGS10 TEXACO Terminal Basseterre 20 6 3 2 4 35
WATER NETWORK - INTAKES
SKFC188 SKWIC4 Water intake Wingfield Wingfield 30 2 3 5] 20 61
SKFC189 SKWI03 Water Intake Cayon/Greenbili Cayon/Greenhill 20 2 3 2 4 31
SKFC190 SKWI05 Water Intake Franklands Franklands 35 2 3 ;] 20 66
SKFC191 SKWi01 Water Intake Phillips Phillips 40 2 3 7 20 72
SKFC192 SKWI06 Water intake Stonefort Stonefort 40 2 3 6 20 71
SKFC193 SKwWI02 Water Intake Lodge Lodge 40 2 3 6 20 71
WELLS
SKFC194 SKWE15 1-41 Basseterre Valley 20 2 3 3 20 48
SKFC195 SKWEM 1-44 Mansion 25 2 3 3 4 37
SKFC196 SKWE12 1-47 Sandy Point 25 2 3 3 20 53
SKFC197 SKWE18 1-48 Newton Ground 25 2 3 3 20 53
SKF(C198 SKWE13 Paonds#1 St. Pauls 20 2 3 3 4 32
SKFC199 SKWE14 Ponds#2 Dieppe Bay 20 2 3 3 20 48
SKFC200 SKWE17 Taylor's Tabernacle 25 2 3 3 4 a7
SKFC201 SKWE11 Conaree Lodge Village 25 2 3 3 20 53
SKFC202 SKWE10 R.L.B Airport Lodge Estate 25 2 3 3 20 53
SKFC203 SKWE18 1-51 Basseterre Valley 25 2 3 5 4 39
SKFC204 SKWEQ8 Lodge#1 Basseterre Valley 25 2 3 3 4 37
SKFC205 SKWEDg Lodge#2 Basseterre Valley 25 2 3 3 4 a7
SKFC208 SKWED2 Mansion Basseterre Valley 25 2 3 3 4 37
SKFC207 SKWEQ7 Fabernacle Basseterre Valley 25 2 3 3 4 a7
SKFC208 SKWED6 Profit Basseterre Valley 25 2 3 3 4 37
SKFC209 SKWE05 St.Paul's#1 Basseterre Valley 25 2 3 3 4 37
SKFC210 SKWE21 St.Paul's#2 Taylor's 25 2 3 3 4 37
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SKFC211  [skweos  [orton's La Guerite 20 2 3 5 4 34
SKFC212 SKWE03 Sir Gillies Stone Fort 20 2 3 5 4 34
SKFC213 SKWE20 Godwins Godwins Ghaut 25 2 3 3 4 37
SKFC214 SKWE19 Stonefort St. Pauls 25 2 3 5 4 39
PORTS
SKFC215 SKB intermational Airport Golden Rock 35 2 3 3 4 47
SKFC218 BAS Port Zante Basseterre 15 18 3 1 4 41
SKFC217 SKP Deep Water Port Bird Rock 40 12 3 1 4 60
TRANSPORYTATION (MAIN ROAD)
SKFC218 SKRM010 [SEP Rd 20 2 3 3 4 32
SKFC230 SKRMO1A |SEP Rd Major's Bay 15 2 6 6 4 33
SKFC231 SKRM01B [SEP Rd Friar's Bay 15 4 12 7 § 46
SKFC219 ~ SKRM020 |Fort Thomas - Newtown 15 12 8 2 a2 67
SKFC220  |SKRM030 |[Ponds Rd. 15 2 3 3 44 67
SKFC221  |SKRMO040 |College Ghaut 15 2 6 8 44 75
iSKF0222 SKRMOS0  |Stonefort 15 2 3 9 4 a3
ISKF0223 SKRMOE0  |Brimstone Hill - Old Road 15 14 24 6 12 71
SKFC224 SKRMOY(O  |Granstown Ghaut 10 2 3 4 8 27
SKFC225 SKRMQ80 |Parsons - Saddlers 15 16 30 3 24 88
SKFC226 SKRMQOS0  }Phillips 20 2 3 7 8 40
SKFC227 SKRM100 {Christ Church - Mansion 15 2 3 6 24 50
SKFC228 SKRM110  |Keys - Cayon 20 2 3 6 36 67
Highest FVS 50 20 30 9 44 153
FVS bresk point >24 >9 >14 >4 »21
FVS break poinls: Facility Vulnerabilily Score (FVS) rated with moro than the 50% of the possible hazard's FVS FVS = (L+V) HPS
"FVS" Facility Vummerabllity Score
L Locational Viinerability
“ Vulnarablility Score VeDH+S+0
“HPS" Hazard Priorily Score.
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APPENDIX 2B

FACILITY VULNERABILITY SCORES ------—--NEVIS

Facillty Vulnerability Score (FVS) - NEVIS

FAC CODE |GIS CONE |NAME LOCATION Wind Ssurge Cerosfon | Drought Flood Tot FVS |REMARKS
GOVT. BUILDINGS
NVFCO01  |NVGBOSBA _[Police Station Charlestown 20 2 4 4 3 33
NVFC002 NVGBO56B  {Magistrate House Chariastown 20 2 4 4 3 33
" |NvGBU570  |Police Station Cotton ground 20 2 4 3 3 32
“|Nveeosso |Potice station Gingertand 25 2 4 5 3 38
_|nveBose0  |Police Station New Caetle 20 2 4 3 3 32
NVGBO760  (Fire Hal Naw Castle Airport 20 2 4 3 9 38
NVGBOTTO Fire Stalion Charlestown 20 2 4 4 3 33
|NveBOTE0  |Courthousertibrary lcnarlestown 15 2 4 4 3 28
NVGBO780  |Public Market |Charlestown 15 8 20 4 9 54
NVGBO0800  |Adm. Building Charlestown 20 2 4 4 12 42
-~ NVGBDB1Q____ Power House (2 bulldings) Prospect o 20 2 4 5 3 4
NVGB082C N Caslle | Po!tary New Castle 20 2 4 3 3 32
NVGBO840 |Dapantmant of Agriculture Prospect 20 2 4 5 3 34
NVGBO0850  |Public Works Department Charlestown 15 2 4 4 3 28
NVGB0860 ' Mln I3 ryilCQmmunIcatlons Stoney Grove 15 2 4 4 3 28
NVGBO870  [Post Office |chartestawn ' 15 2 4 4 3 28
NVGBO§B0 Treasury Building Charlestown o 15 2 4 4 3 28
NVGBOB00  |Cotton Housa Charlestown 15 8 20 4 15 62
NVGB0810 |CMC Building _{Charlestown 15 2 20 4 3 44
NVGB0920  |[Pump House Folhorgits 25 2 4 5 3 38
NVGB0930 (Pump House Sloney Grove 15 2 4 4 12 37
INVGB0940  |Ropair Shop & Garage Cades Bay 13 2 4 3 3 27
NVGBOS50 |Govemmont Repair Shop Prospoct 20 2 4 5 3 34
NVGBOS80  (Marrlad Quarters N Belle Vue ) 25 2 4 4 12 47
NVGB100O |NursosHome Charlestown 30 2 4 4 3 43
NVGB1020  |Minisiry of Youlh & Sports Charlestown 20 2 4 4 J 3
NVGB1030  [Doctor's Resldence Gingerland 4% 2 4 ) i 83
NVGB1270 P:lson Farm Maddons 20 2 #4 4 3 33
NVGB1280 Charluslown Soa Porl _|Charlostown 10 4 4 4 3 25
NVGB1200 |Newcastio Alrport " [Nowcasto 15 2 4 3 9 33
NVGB1300 _ [Long Point Port 15 2 4 4 3 28
- .. |BHELTERS ,
20001 Chartestown 15 2 4 4 18 43
20102 Grovo Park Pavilion Charlestown 40 2 4 4 12 62
20103 Charlestown Primary School Chartestown 15 4 3 28
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NVFC041 20104 Roman Cathalic Hall Craddock Road 15 2 4 4 3 28
NVFC042 20105 Community Centre Bath Village 15 2 4 4 3 28
{NVFC043 20108 Girls Guides HD/Qtrs Stoney Growe 10 2 4 4 18 38
|NVFCO-14 20201 Prospect School - Staff Room Brown Hill 15 2 4 5 3 29
Invrcoss  fao202 Community Centre Brown Hil 20 2 4 5 9 40
[nvFcoss (20203 Anglican Church Fig Tree Church Ground 15 2 4 5 3 29
InvFcosr 20204 Sporl Complex Church Ground 15 2 4 5 3 29
Invrcoas 20205 St. Johns Primary Schaol (Tap floar) Brown Pastures 20 2 4 5 3] ar
NVFC049 20206 $t. Johns Primary School {Bottom floer)  |Brown Pastures 20 2 4 5 6 37
NVFC050 20207 Church of God - Cox Village Cox Village 25 2 4 5 3 39
JNVFC051 20301 Ebenezer Church of God - Old Manor Old Manor 25 2 4 5 3 39
]NVFCOSZ 20302 Wesleyan Holiness Church - Buck Hill Bucks Hill 25 2 4 5 3 39
INVFCOSS 20303 Communtity Centre Hardtimes Hard Times 35 2 4 5 3 49
NVFC054 20304 Calvary Baptist Church - Rawlins Hard Times 25 2 4 5 9 45
NVFCO55 20305 Community Centre - Hickmans Hickmans 30 2 4 5 3 44
NVFC056 20306 Zion Chapel (Emmaus) Webb's Ground 20 2 4 5 3 34
NVFC057 20401 Seventh Day Adventist Church - Buttlers  |Buttlers 25 2 4 4 3 38
NVFCQ58 20402 Church of God - Brick Kiln Brick Kiln 20 2 4 4 3 33
NVFCOS9 20403 Rehoboth Church Of Ged - Liburd Hill Liburd Hill 20 2 4 3 3 32
JNVFC080 20404 Newgcastle Pre-Schoaol Newcastle 20 2 4 3 3 32
INVFCOBf 20405 Methaodist Church Hall - Fountain Fountain 25 2 4 3 3 37
|NVF €062 20501 Methodist Church Hall -Cotton Ground Cotton Ground 15 2 4 3 3 27
INVFCOSS 20502 Wesleyan Holiness Church Cotton Ground 20 2 4 3 3 32
NVFC064 20503 Anglican School Hall - Lowlands Lowlands 20 2 4 3 3 32
NVFC085 20504 Church Of God of Prophecy Jessups Village 15 2 4 3 3 7
JNVFCO066 20505 New Testament Church of God Jessups  |Jessups Village 10 2 4 3 3 22
fnvrcos? 20506 Wesleyan Holiness Church - Barnes GhautlBarnes Ghaut 20 2 4 3 3 32
EDUCATION
NVFC068 NVEDO19 Charlestown Prirnary Schoot N Charlestown 15 2 4 4 3 28
[vvFcoss  [NVEDD20  [Charlestown Preparatory School Charlestown 15 2 4 4 3 28
INVFCO?O NVEDD21 Combermere Primary School Combermere 20 2 4 3 3 32
|NVFCO?1 NVEDO24 St.James Primary School Buttlers 25 2 4 4 3 38
IMCO?Q NVED{25 Prospect Primary School Prospect 20 2 4 5 3 34
NVFC073 NVED(S3 Maude Smith Pre-school Butlers 20 2 4 4 3 33
NVFCOT74 NVEDQS4 Brown Mill Pre-school Brown Hifl 25 2 4 5 3 39
NVFC075 NVED095 Butlers Pre-school Butlers 25 2 4 4 3 38
NVFCO76 NVED0Y6 Charlestown Pre-school Charlestown 20 2 4 4 12 42
NVFC077 NVEDQ97 Charlestown Preparatory School Charlestown 15 2 4 4 3 28
INVFCO78 NVED(98 Gingerland Pre-schoo! Gingerland 25 2 4 5 3 39
NVFCO79 NVEDOSD Learning Center Charlestown 15 2 4 4 3 28
NVFCU81 NVED101 Newcastle Pre-school Newcastle 20 2 4 3 3 32
NVFC082 NVED102 St.Thomas Pre-school Lowlands 15 2 4 3 3 27
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NVFC083 NVED103 Stepping Stone Nursery Charlestown 15 2 4 4 12 37
NVFCO84 NVED104 vern N Llaw Pre-school Charlestown 15 2 4 4 3 28
NVFCO085 NVED116 Gingertand Primary School Gingerand 25 2 4 5 3 39
NVFC086  |NVED117 _[st. John Primary Schoof S, Jonh 20 2 4 5 8 a7
INVFCOST NVED118  [St.Thomas Primary School Lowlands 15 2 4 3 3 27
INVFCOGS NVED118  [Charlestown Secondary Scheol Charlestown 15 2 4 4 15 40
INVF cQ89 NVED120 Gingerland Secondary School Gingerand 25 2 4 5 8 42
NVFC090 NVED121 Lyn Jeffers Secondary School Charlastown 20 2 4 4 [ 38
NVFC091 NVED122  |Charlestown Sixth Form Coftege Charlastown 15 2 4 4 15 40
|NVFC()92 NVED123  |Universily of the Amesicas Potworks 20 2 4 3 3 32
NVFC093  |NVHLO1  |Alexandra General Hospltal |charlestown 30 2 4 4 16 85
NVFC094  |NVHLO2  [Charlestown Health Centre |charlestown 10 2 4 4 3 23
NVFCO95  [NVHLO3 |Brown Hill Health Centre Brown Hill 35 2 4 5 3 49
NVFCOS6  |NVHLO4  [Gingedand Health Centre Gingerland 20 2 4 5 3 34
NVFCOB7  [NVHLOS [Buiilera Health Centre Butlers 20 2 4 4 3 33
NVFCOSS  [NVHLOS  [Comberra HeathCentte  |Combermere 20 2 4 3 3 32
NVFC099  [NVHLO7  |Cotion Ground Health Centre Cotton Ground 15 2 4 3 3 27
GASDISTRIBUTION B
NVFC103  |NVGSO1  |DELTA Terminal Low Ground _ 20 4 4 4 3 35
NVFC104  INVGS02 SHELL Terminal Charleslown 15 8 12 4 15 52
NVFC105  |NVGS03  |SHELL Pinnay Pinney 15 4 4 4 3 30
NVFC106  [NVGSO4  [DELTA Jassup Jossups Vilage 15 4 4 3 3 29
NVFC107  [NVGS05  [DELTAENF Cofton Ground 15 4 4 3 3 28
NVFC108  |NVGS08  [DELTA Skiti Newcastle 20 4 4 3 9 a0
NVFC109  |NVGSO?7 | DELTA Market Shop Market Shop 25 4 4 5 3 41
NVFC110  [NVGS08  |Govt.Garage Prospect 20 4 4 5 3 38
NVFC111  |NvGS0®  [DELTA Nool Farm Estate 1 4 a 5 3 31
NVFC112  [NVGS10  |SHELL Loyd Powall Bath Village 15 4 4 4 12 39
NVFGI13  (NVGST1  |SHELL Reliable Motors Charlestown 20 4 4 4 12 “
NVEC114  |NVGS12  |DELTA Stanloy T |Fig Tree 20 4 4 5 3 36
TELECOMMUNICATIONS B
NVEC115  |NVTEO100 |RembuyX Rambuy X 15 2 8 4 9 38
NVFC118  |NVTE0200  [Market Shop X [Markotsnopx 20 2 8 5 8 4
NVEC117  |NVTEO300  [Nowcastle X Nowcastlo X i 15 2 8 3 9 37
NVFC118 NVTED111  [UNCColtlonGround Colten Ground 15 2 4 8 8 N
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NF(‘H 19 NVTEQID7  |JNC Jessups Jessups 10 2 4 3 2] 28
I&/FCMO NVTEO110  {Four Season Clarke Estate Four Seasons 10 2 4 3 9 28
NVFC121 NVTED108  |New Cut Rd New Cut Rd 10 2 4 4 9 29
NVFC122 NVTEO108  |Bottom Craddock Rd Craddock Rd 15 2 4 4 9 34
NVFC123 NVTEQ103  [JNC Gowt. Rd. to RMD Govt. Rd 10 2 4 4 9 29
NVFC124 NVTEQ101  |Barclays bank Barclays bank 10 2 20 4 9 45
NVFC125 NVTEQM108 |Super Foods Super Foods 15 2 4 4 18 43
NVFC126 NVTEQ102 |Bath round about Bath round 15 2 4 4 18 43
[NVF c127 NVTEQ104  {Top of Govt. Rd Gowvt. Rd 10 2 4 4 9 29
MFC126 NVTEQ10S  (Mem's Pizzaria Mem's Pizzaria 15 2 4 5 9 35
iNVF c129 NVTED112  |JNC Senior Home Prospect Rd. Prospect Rd 15 2 4 5 9 35
IEIVFC1 30 NVTEQ206  {8/13/018/13/018/13/018/ 3/01 Zion Hill 20 2 4 5 9 40
MFCH‘! NVTEO210  [Fenton Hill Fenton Hill 20 2 4 5 9 40
|NVF C132 NVTEQ209  |Market Shop Market Shop 20 2 4 5 ] 40
NVFC133 NVTEO207  |Rawlins Rawlins 20 2 4 5 ] 40
NVFC134 NVTEO204  |Chicken stone Chicken stane 20 2 4 5 9 40
NVFC135 NVTEQ203  |Strikers Car Rental Strikers Rental 15 2 4 5 9 35
[NVFC1 36 NVTE(Q208 IChurch Ground Church Ground 15 2 4 5 9 35
MFCH? NVTEQ205 {Hanleys Rd Hanleys Rd 20 2 4 5 9 40
INVF c138 NVTED301 Newcastle Airport Newcastle 15 2 4 3 15 39
INVFC139 NVTEO302 |Newcastle Pottery Newcastle 15 2 4 3 9 33
[NVFCMO NVTEQ303  [Methodist Church Liburd Hill Liburd Hilt 15 2 4 3 9 33
NVFC141 NVTE0304  |Jones Estate Jones Estate 10 2 4 3 9 28
NVFC142 NVTEQ306 |Butlers Butlers 20 2 4 4 9 39
PORTS
{NVFC143 NVS Intermational Aisport Newcastle 35 4 4 3 24 70
INVFC!44 CRL Charlestown Port Charlestown 10 12 24 4 3 53
NVFC145 Dwp Deop Water Port Long Point 15 14 20 4 3 56
TRANSPORTATION (MAIN ROAD)
NVFC146 NVRMO01 Stoney Grove-Charlestown 15 2 20 5 30 72
[NVFC147 NVRMO002 Newcott - Jessup 10 2 20 4 18 54
NVFC148 NVRMQ03 Cades Bay - Jones Estate 15 2 12 3 18 50
NVFC149 NVMRO04 Jones Estate - Newcastle 15 2 16 3 24 60
Highest FVS 45 14 24 [ 30 119
FVS break point »22 >6 »71 >2 >14

Fys”
o
-

“HPS”

Facility Vulnerability Score
Locational Vulnerabilily
Vulnerabifity Score
Hazaed Priority Score.

V=DH+S5+0

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

FVS = (L +V} HPS
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APPENDIX 2 — HAZARD AND VULNERABILITY ASSESSMENT -DETAILS

(Extracted from Report - Hazard Vulnerability Assessment, St Kitts and Nevis
by Eduardo M Mattenet)

PART II - ST. KITTS

1.0 St.Kitts - Hurricanes and Storms

2.1 Hazard Zones

Three hazards related to hurricanes and storms were studied: wind, storm surge and waves.
Storm surge and waves are dependent upon wind for their generation and the hazards are closely
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

HAZARD |Description |Lower |Upper |Lower [Upper |Lower |Upper
LEVEL Bound (Bound {Bound {Bound |Bound |Bound
winds lwinds {surge |surge |waves |waves
(mfsec) |(m/sec){(m) (m) (m) (m)

0 none 0 17 0.0 0.1 0.0 0.1
1 low 17 43 0.1 0.5 01 1.0
2 moderate 43 50 0.5 1.5 1.0 1.5
3 high 50 59 1.5 3.0 15 2.0
4 very high 59 100 3.0 100.0 2.0, 1000

Source: Wagenseil, R. 2001. Wind and Storm Surge Technical Report. hitp://wwiv.oas.org/pgdm.

2.2 Wind

2.2.1 Wind Zones

Map 1 indicates the valnerability of St. Kitts to winds by the return periods of 10 years, 25 years, 50 years
and 100 years. The 10-year return period subjects the entire island to low vulnerability that is of the

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

78



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 / Exiensive damage would be
expected in the center and above 500 feet.

Basseterre area shows low vulnerability, Frigate Bay with moderate vainerability. 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 / 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- Saffir/ Simpson Hurricane Scale

Category | Pressure RMAX Wind Storm | Damage
Surge
millibars | Km  nmi m/s kph mph knots meters
0 Tropical >= 995 17-32 81~ 118 3874 34-63 05-12 | some
Storm
1 Hurricane 980 - 995 45 25 33-42 119 - 153 74 -85 8482 12-15 Minimal
2 « 965 - 979 40 22 43-49 | 154-177 | @e-110 8395 16-24 | Moderate
3 « 945 - 964 30 17 49-56 | 178—208 | 111-130 96 -113 25-36 | Extensive
4 “ 920 - 944 20 12 s8-69 | 210.249 | 131-1s5 114135 37-54 | Extreme
5 “ < 920 17 9 >89 > 249 > 155 > 135 > 54 | Catastrophic
2

11
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Map 1- St. Kitts 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 vulnerability 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 / Wind and Facility FVS

The analysis reveals that several key critical facilities have extremély high FVS. The facilities
and their FVS are listed below:
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Map 3. St. Kitts Facilities with Wind ¥VS Greater than 25

In addition, several Shelters had FVS of 30 or above are listed below in Figure 1.

3 7 HANE Fa LOCATIGN WD FvY

10704  : Commumiy Community Certre _: Pavillion MiolneLo: 30 1ia
10702 Communiy Church Estridge Morovian Church School | Mansion 5 1 4
10802 Comrmumnitys Commemity Centie | Pavillion St Mary Play Field 30 1
10564 Community Community Centie | New Pavilion Clevedy Hi 40 1
10402 Community Comemunity Centre | Pavilion Verchids Pature 30 1
10206 Education Nursemy Moravian Chezch Pre-School Victoria Road 30 1
1[i303 Commuraty Church Teindy Angécan Chusch Palmwetio Poit 40 i E[
< ¥

Figure 1. St. Kitts Shelters with Wind FVS of 30 or greater.

2.2.3 Feature Vulnerability 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.
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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 Bay/Dowson’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 sait 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 none/very low vulnerability storm surge.

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

Storm Surge
Vulnerability by Retusn Period
St Kitts

« 2
||

surge, with the exception of Pump Bay.

50 Years

Wears

25 ¥ears

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



The long-term vulnerability of St. Kitts to storm surge is identical fo 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.

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

would expect no/very low vulnerability storm surge.
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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 Petroleurn 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 Vulnerability 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 mainroad: -
Brimstone Hill/Old 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.
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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 resuits as the 10-year
period, except for the South Friar Bay that shows very high wave vulnerability for the 50/100-
year return period.

Waves :
Vs A ST By S Pt
£

sxm

Map 7- St. Kitts Wave Vulnerability by Return Period
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3.0 St. Kitts —~Flooding

3.1 Flood Zones

Cooper’ 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
Water Depth Hazard
(mm)
>1200 Very High
1200-600 High
600-300 Moderate
300-100 Low
<100 Very Low
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
Adventist Church.

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

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

' Cooper, V. 2001, Flood Methodology Notes. Email .
10

81



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
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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

& attributes of Main road FYS
A Fope _ AEE A
Infrastructure Roads :PondsBd.
infrastiucture Roads | College Ghaut {Loveer)
infrastiucture ! Roads  ; College Ghaut [Upper]
Infrastiucture i Roads  § Keys - Capon

Infrastructure Foads i Bayrd. [Circus - Fishing Complex) 32
Infrastructwre i Boads  : Bay rd. (War Memorial - Circus) 32
Infrastructure’  {Roads  § Fort Thomas - War Memorial 32
Infrastructure Foads i Parsons - Saddlers 24
Infrastructure Roads i Christ Church - Mansio 24; -l

4 . *]
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.
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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.

13



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
oceurrence 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.

' Lang, D.M., 2001, ‘Inland’ Erosion Hazards in St. Kitts and Nevis, hitp://www.oas.org/pgdm
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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.
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Map 15. St. Kitts Location of Facilities with high FVS

AEME B

Utities Water Water Intake Phiips Phiips 7 1
Govemment Admiristration Social Secunty buiding Basseteste 6 0
L tities Water Waler Intake Winglield Winoheld [ [1]
Commemty Church Seventh-Day Adventist Church Phiips & 1
Utiies Water \Wates [ntake Lodge Lodge [ 0
Utklies \wfater ‘Watey Intake Franklands Franklands 5 0
Ullties Water Water Intake Stonefort Stonefort 6 0
Utities Walket Stonefort Stone Fot 5 1}:
Utilities Gas SHELL Buckleps Buckleys 5 0
Utiies Water Oiton's Drton’s 5 0
Govemment Storage Abbatok Basseterre 5 G
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Uites ‘water S Gifes S Ges 5 0
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Commueizy Comnunity Cenbre Comeundy Centre Paimetto Pont 5 1
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E ducation Uriversiy Ross University Trnity 5 0
Commueily Church Trindy Ancbcan Church Palmetio Pont 5 1
Proteciive Police Pulce Station Oid Road 5 3
Govemnment Residential Estate House Phiips Estale 5 1
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Figure 4a. St. Kitts Facilities high Erosion FVS (>4)
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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.

£ Attributes of Main road FYS

A Fgre | Ao Gl AsdAE A
Inffastucture  { Roads | Stonefort gl a
Infrastructure  : Boads | College Ghaut [Lower) 8
Infrastiucture i Roads  § College Ghaut (Upper] 8
Infrastructure  } Roads { SEP rd. [Friar's Bay] 7
Infrastructure  { Roads i Phillips 7
nfrastiuctwe  ©Foads : Keps-Cayon BiT
infrastructure i Roads  { Christ Cherch - Mansio 5
Infrastiucture | Roads | Brimstone Hill - Old Road g
Infrastructure i Roads { SEP rd. (Mayor's Bay] ] :|l
4] »

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

& Attributes of Setlements ... JR[wl B3 {

Seif rmzon S ol

Sir Gilies Estate Estate
FigTiee Yilage
Faim Estate Estate
Phillips Village Yillage
Sandy Point T own
Cayon Town
Keys Village
Bapford's Town
Ogee's Village
Canada Estate Estate
Wingfield Manor E state Estate
Fouritain Estate Estate
(d Road Town
St Peters Town
Milliken Estate Egtate
Bassetene Capital
Matingley Heights Vilage
Shadwell Estate Estate
Challengers “ilage
Qiivess Village %filage
Boyds Estate Estate
Trinity Vilage
Dewars Vilage
WWest Faim Estate Estate
Boyd's Vilage
Fronties Village Village
Garvey's Estate Estate
Camps Estate
1

5

Figure 4c. St. Kitts Settlements w/

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.
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5.0 St, Kitts - Coastal Erosion

5.1 Beach Erosion Zones

'Beach 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. Xitts & 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.
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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
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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.
CBIL Jyps | fan Do RWE Fae.

LTI |

iEducation H Nuisery ¢ Hal Way Tree Pre-Schonl | Half'Way Tree et
Comrunity Church Church of God Half way Tree 1 ___|
g

_E_ciluﬁéﬁgﬂw-- iPrimaty i SandyPoint Sandy Paint

o

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.

el ‘Attributes of Main road FYS

AR Fens - Fae L ARAE BRI
Infrastruciure | Roads { Parsons - Saddlers 30ia]
Infrastructure  { Rpads | Brimstone Hill - 0ld Road 24

»In;@s;(g_qtu[e_  Roads : SEP rd. [Friar's Bay]

12iv}
>
Figure 5b. St, Kitts Transportation network with high FVS (>12)

3.3 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.
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PART 1l - NEVIS

6.0 Nevis - Hurricanes and Storms

6.1 Wind

6.1.1 Wind 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 meters/second.

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 / 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 4/5 hurricane force and extreme/catastrophic damage, could be expected.

Map 17. Nevis Wind Vulnerability By Return Interval

19

gb



For the 10U-year storm period, all the area along the coastline (from 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.

Hurricane Hazard - Nevis

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,

ributes of Critical Facilities - NvS

NVGB103) | Gon Residential Doctor's Residence. Gingsdand 45] 9000000 [~
20i02 Communy Community Centre | Grove Park Pavilion Chatfestonn 401 _1.000000} "
20303 Communiy Community Eentre  ; Communtily Centre Hatdlimes | Hard Times 351 1050000
NS ) xe Aiport Intermational Aipoit Newcastls 351 0.600000]
MVHLO3 ! Medical Facites | Clinic Browws Hill Heaith Centre Brows: Htt 35, 0.000000; .
INvHLOI Medical Facties { Hospital Alaxandra General Hospital | Charlestown ; 30i 0.000000 =
20395 Coramanity Community Eentre__{ Community Centre - Hickmans | Hickmans 307 1.000000
NVGB10G0 | Gavernment Residential Nuses Home Charastowm 30§ D.000900 |
NVGSO7 ! Utilies Gas DELTA Market Shoo Market Shop 25] £.000000
NVGBESBED | Polective Police Police: Station Gingerland 25| 0.000000]
| 20302 Community Church ‘Westeyan Holness Chutch - Bi Bucks HAl 25: 1.000007
2030 Commerity ! Chuch Ebenezer Church of Ged - 0id! 0id Manor 257 1.000080
NVED09S ! Eduoation : Nursery. Butless Pre-school Bublers 25! 0000000
20401 Communiy Chuich Seventh Day Adventist Chuch Bultlers 25; 1000000
NVEDQ24 | Education Primary StJames Pumary School | Butlers 25 0.000000
NYEDDSS ; Education Nurgesy Bingeilend Pre-school Gingeiland 251 0.000000
 NVEDT16 | Education Primary Ewgedand Prmaey School | Gingedand 25} 0.000000
KVEDI20 | E ducalion Seconday Gingestand Secondar School | Gingetland 251 0500000
NVEDCS4 | Education Nursery Browm Hik Pre-schuot Browin Hll 251 0.006000
20405 Communiy Chuych Methodist Chwrch Hal - Founts Fountain 25! 1000000
WYGBO3E0 | Giovernment Residential Maried Quarters Bele Ve 25j 0.000009;
20304 Commurity Chesch Calvary Baptist Church - Rawlr Hard Times 25} 1.000000
20207 Coinmundy Church Church of God - ConVillage | CoxVilage 257 1.00000
NYGB0920 | Litites Waler Pump House FumT’g:'ls 26] 0.606000 _:]l

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

£ attributes of Critical Facilities - N¥S
G pd AT e Fae Eads AAE Fac

2102 Comounity Community Centie | Grove Paik Pavilion Chailestown 40 1.~
20313 Community Community Centre | Communtity Centre Hardtimes | Hard Times N
20305 Communtty Commemity Centre  : Community Centre - Hickmans | Hickmans 0 1
20302 Commurity Chusch Wesleyan Hobness Church - B Bucks Hil 251
20301 Commumilty Church Eberezes Chwach of God - 0id: Old Manoc 2%i1
20401 Community Chusch Seventh Day Adventist Charchi Bulliers 2%: 1
20405 Community Church Methodist Church Hall - Founta Fountain 51
20304 Commurity Church Calvary Baptist Church - Ravl Hard Times %51
20207 Community Church Church of God - CoxVillage | Cox Village 25: 1Lw

Figure 6b. Nevis Shelters with Winds FVS (>22)

6.1.3 Feature Vulnerability 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.

21



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

Storm Surge

VaErrab Ty Ad 5045 Lment by ROTUM Paid

Nevis

T et

Dwm Surgs {10 yuave)

T Mt

Map 20-. Nevis Storm Surge by Return Period

The 100-year storm subjects the coastal zone under Moderate storm surge vulnerability.
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Map 21 indicates the expected long-term vulnerabilify of Nevis to Storm Surge. The
Atlantic coast of the island has a moderate vulnerability, and the Caribbean coast Low

storm surge vulnerability.
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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.

£. Attributes of Critical Facilities - N¥S
Az B

MNIME Fac LOOATION | SSHPGE VS 5h.

NVGBOS0O : Govemment Storage Cotton House Chasdestown 8 B~
CRL Infrastructure Sea Port Charlestown Post Charestown 12 0__¢
DwP Infrastructure SeaPort Deep Water Post Long Point 14 0,
4 | |

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.
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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.

S

r
i Waves

% Vulnerabiity by Retum Period :
i Hevis i
ol |

Map 23. Nevis Wave Vulnerability by Return Period

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

vulperability that would develop waves of 0.1 to 1.5 meters. Exceptions are the Deep
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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 from 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
"Nevis was divided into 9 sectors that were ranked as low, moderate, high, and very high

vulnerability.

H-_ Drought Hazard - Nevis

o Contous GO0 - HVS
& pomstRvs;

ﬁ P°".‘.¢ -

o Broight it

84V

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 Butlers/Mannings 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 Newecott to Jessup shows an FVS (4), and the Cades
Bay to Newcastle FVS (3).

rought Hazard - Nevis

SHELL Termina

DELTA Terminal

Map 25b. Nevis Facilities with high Drought FVS (>2)

7.3 Feature Vulnerability to Drought
Most of the development in Nevis occurs within the zone of high and Very High drought

vulnerability.
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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, 2 two have been described as “Low temp”
having only temporary problems (Brown 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.

Carbbea Sea

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 within a zone of Moderate vulnerability to flooding. Most

of the facilities with high FVS(>14) are clustered within Charlestown zone within the
zone of high vulnerability to flooding.

2 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 (18) is in zone of very

low vulnerability to flood.

Tsl exchanga box
Neweastia siport

Map 27 Nevis Facilities with high Fleod FVS
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[ Litilities : Telecommunication i Newcaslle Airport Newcastle:
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‘Education Secondany Charlestown Sécondary School L Charlestosn
‘Goveinment Starage " Cotton House Charlestown
Uiiifllg Sy ' Chalestown

Figure 8- Nevis Facilities with High Flood FVS(>14)
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.
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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 Frosion Zones and Facility Vulnerability.
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Map 29 Nevis Beach Erosion Zones and Facility Vulnerability

9.2 Coast Erosion FVS

Seven Fagcilities in Nevis shows a high beach erosion FVS (>11). 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.
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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

LIST OF SUPPORTING POLICIES
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APPENDIX 3 —LIST OF SUPPORTING POLICIES

! DEVELOPMENT CONTROL AND PLANNING ACT 2000

' NATIONAL CONSERVATION AND ENVIRONMENT PLANNING ACT 1987
' NATIONAL DISASTER MANAGEMENT ACT 1998

!  NATIONAL DISASTER PLAN

' NEVIS ZONING PLAN ORDINANCE 1991

Y NEVIS HOUSING AND LAND DEVELOPMENT CORPORATION ACT 1988
! REGULATION OF ON-SITE SEPTIC TANKS

V' ST. KITTS-NEVIS BUILDING CODE

! STKITTS-NEVIS WATER ORDINANCE 1959
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Appendix 4

I. LIST OF MEMBERS OF THE NATIONAL
DISASTER MITIGATION COUNCIL

II. LIST OF MEMBERS OF THE PGDM
PROGRAMME GUIDANCE COMMITTEE



APPENDIX 4.

1. LIST OF MEMBERS OF THE NATIONAL DISASTER MITIGATION
COUNCIL

MEMBERSHIP OF THE NATIONAL DISASTER MITIGATION COUNCIL

Deputy Prime Minister - Chairperson

Minister of Communications, Works and Public Utilities - Deputy Chairperson
Secretary of the National Disaster Mitigation Council — National Liaison Officer
The Permanent Secretaries and Heads of each Government Ministry and Department
A representative of the National Emergency Management Agency

A representative of the Chamber of Industry and Commerce

A representative of the Hotel and Tourism Association

A representative of the St.Kitts And Nevis Police Force

A representative of the St.Kitts and Nevis Defence Force

10 A representative each from the Christian Council and the Evangelical Association
11. A representative from Women’s organisations

1000 N OV L Ll N

I1. LIST OF MEMBERS OF THE PGDM PROGRAMME GUIDANCE
COMMITTEE

MEMBERSHIP OF THE PGDM PROGRAMME GUIDANCE COMMITTEE

Director of the OAS — Chairperson

PGDM Programme Co-ordinator — contracted by the OAS
Representatives from the Government Planing Division in St.Kitts
Representatives from the Government Planing Division in Nevis
A representative from the Emergency Management Agency in St. Kitts
A representative from the Disaster Planning Office in Nevis

A representative from the Tourism Department

A representative from the National Housing Corporation

A representative from the St. Kitts / Nevis Contractors Association
10 A representative from the Department of Environment

11. A representative from the Public Works Department

11. The Plan Writer — contracted by the OAS
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Appendix 5
MAPS ( ENLARGED ) SHOWING :-

HAZARD VULNERABILTY ASSESSMENT
AND
FACILITY VULNERABILTY SCORES

FOR THE PRIORITY HAZARDS



LIST OF MAPS

. TOTAL HAZARD VULNERABILITY ZONES FEDERATION OF ST KITTS & NEVIS

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