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Executive Summary 

Natural Hazard Mitigation Policy and Plan: Antigua and Barbuda 

Introduction 
The National Mitigation Policy and Plan for Antigua and Barbuda was prepared with financial 
and technical assistance under the OASRTSAID Post Georges Disaster Mitigation Programme 
(F'GDM). The goal of the PGDM in Antigua and Barbuda is to reduce the vulnerability of 
population and economic activities from the adverse impacts of natural hazards, 

Tourism 
The economy of Antigua and Barbuda is predominantly dependent on Tourism The direct and 
indirect contribution of tourism to the economy is estimated to be about 60% GDP. Over the 
period 1989 - 1999 the economy was adversely affected by hurricanes and tropical storms, which 
resulted in a decline in the tourism sector and in overall real economic performance. 

Economic VulnerabiIi@ 
In terms of exposure to foreign economic conditions, indicated by the ratio of total trade to GDP, 
Antigua and Barbuda ranked second out of a total of 114 countries for the 1987- 1989 period. 
Also, Antigua and Barbuda ranked 14' among the 114 countries and 4' in the Caribbean in terms 
of vulnerability to natural disasters. Between 1990-1995, the twin island state was devastated by 
two major hurricanes that resulted in a recovery and reconstruction cost of approximately 
US$5OOM. Between 1996-1999, the islands were ravaged by three more hurricanes. 

Natural Disasters 
The environment and economy of Antigua and Barbuda are under considerable from 
development activities as well as climatic natural disasters. Both islands have experienced 
hurricanes, storms surges and droughts. The most damaging hurricanes occurred in 1928, 1960 
and 1995. Major earthquakes occurred in 1843 and 1974. Severe drought affected the islands 
between 1964 and 1968 and in 1983 - 1984 and in 1994 - 2000. 

During the period 1989-1999, Antigua and Barbuda experienced the 111 brunt of six major 
hurricanes. This resulted in the destruction of coastal settlements, hotels, infrasrmcture and 
natural resources and the severe erosion of beaches. The cumulative effect of damages &om these 
hurricanes proved to be catastrophic for the economy and welfare of the people. 

Antigua and Barbuda experiences drought conditions every seven years. The drought in 1982 to 
1984 saw the surface and groundwater reserves depleted. The drought proved to have devastating 
effects on the crop and livestock sectors. To mitigate future droughts conditions, the Government 
installed a desalination unit that became operational in 1987. Desalination water supply now 
accounts, in some instances, for 70% of the daily domestic supply. 

All this experience is the key to developing vulnerability reduction methods: If human activities 
can cause of aggravate the destructive effects of natural phenomenon, they also can eliminate or 
reduce them. 

Vulnerability Reduction 
Antigua and Barbuda faces serious threats fiom natural hazards, in particular hurricanes, coastal 
storms and droughts. Like most island economies the twin island State is heavily dependent on 
the natural environment for its survival. The economy of Antigua is characterized by fragile 
ecological systems, which are under stress fiom anthropogenic and natural forces. Many of the 
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current scientific predictions suggest further that global climate change, in particular global 
warming and related sea level rise, will exacerbate the impacts of natural hazards. 

Small island developing states (SIDS), like Antigua and Barbuda, suffer from inherent and 
physical vulnerability. They tend to share a number of characteristics that not only identify them 
as a distinct group, but also serve to underscore their vulnerability in the context of sustainable 
development. (Maul 1996, Leatherman 1997). These include, but are not limited to small physical 
size surrounded by large oceans, coupled with the influence of ocean currents, limited natural 
resources, high vulnerability to natural disasters (tropical hurricanes, droughts, and earthquakes), 
extreme openness of small economies and limited funds and human resources. These 
characteristics may severely limit the capability of these small islands to mitigate the impacts of 
natural hazards. 

Over the last ten years, Antigua and Barbuda's economy and physical environment have been 
adversely affected by natural hazards. Hurricanes have caused the most disastrous impacts to 
Human Settlements, Utilities, Infrastructure and the Tourism Sector. Estimates of the cost of 
damages resulting from hurricane Hugo in 1989 were,US$57.08 million or 17.6% of GDP, and 
for hurricane Luis in 1995 the estimate of damage was US$128.35 million or 30.5% of GDP. 

In the context of these risks and the experience of past disasters, Antigua and Barbuda has 
developed disaster preparedness and response capabilities, however, these interventions are 
inadequate to respond to the impacts of natural hazards. 

It is projected that, under global climate change, natural hazards such as hurricanes and droughts 
will increase in frequency and intensity. Given the high vulnerability of Antigua and Barbuda and 
recognizing the economic dislocation, the government is committed to putting in place a program 
for Hazard Reduction and Mitigation. To this end, government has sought technical assistance 
from USAID and the OAS in supporting its efforts in the preparation of a Hazard Mitigation 
Policy and Plan. 

The goals and objectives of the Hazard Mitigation Policy and Plan are to reduce the vulnerability 
of the population and economic activities in Antigua and Barbuda to natural hazards including 
Tropical storms and related flooding, seismic hazards and volcanic activity through enhanced 
capacity of disaster management and vulnerability reduction. 

Hazard vulnerability reduction and mitigation measures need to be designed and implemented in 
an integrated framework. Hazard mitigation planning and management can provide this necessary 
framework for hazard risk education. In recognition of the benefit of hazard mitigation, the 
Government of Antigua and Barbuda has decided to formulate and implement a Hazard 
Mitigation Policy and Plan. 

Areal Extent of the Plan 
The geographical area of the Plan is Antigua and Barbuda. 

Scope and Purpose of the Plan 

Purpose 
The purpose of the plan is: - To reduce the adverse impacts of natural hazards on human life and property. 

To identify those factors that increaselexacerbate vulnerability to natural hazards. 
To mitigate against the destruction and disruption to economic, ecological and social 
activities. 
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To educate the population to the importance and implementation of mitigation as a tool to 
minimize vulnerability and risks to natural hazards and thereby strengthening the resilience of 
Antigua and ~arbudato  natural hazards. 
To promote sustainable development that meets the needs of the present without comprising 
the ability of future generations to meet their needs. 

* To strengthen the legislative and institutional capacity to undertake mitigation activities. 

Scope 
The hazard mitigation plan is a national plan for the State of Antigua and Barbuda and embraces 
all Government agencies, the private sector, non-governmental and community bafed 
organizations. 

The Plan, which is comprehensive, addresses all prevalent n a m l  hazards to include primary 
hazards (hurricanes, floods, droughts and earthquakes) and secondary hazards (storms surges, 
coastal erosions and landslides) to which Antigua and Barbuda is prone. 

The plan seeks to provide guidance in respect of disaster mitigation intervention activities. It is 
expected that each stakeholder agencylsector will develop and implement plan specific to their 
requirements within the framework of the National Plan. 

The Plan is multi-sectoral and integrated, which requires the support and commitment of all 
stakeholders. For successll implementation, this participatory approach is vital to ensure that all 
stakeholders demonstrate ownership and commitment to the goals, objectives strategies and 
Programs of the Plan 

Rationale 
Antigua and Barbuda is vulnerable to natural hazards (hurricanes, earthquakes, flooding and 
droughts and their secondary effects) as was seen over the last decade when the islands were 
ravaged by a number of hurricanes and a flood. The adverse effects of these disasters are still 
being experienced. The global warming phenomenon is accelerating the rate of climate change, 
which is likely to increase sea level rise and the frequency and intensity of natural disasters. 
Despite the considerable achievements made in disaster preparedness and responsiveness in 
Antigua and Barbuda, there is still need for a holistic approach to Disaster Planning and 
Management. This is necessary for strengthening the capacity of the country to respond to the 
increase in frequency and intensity of natural hazards. 

Presently in Antigua and Barbuda, the emphasis is on disaster preparedness and response. Very 
little effort and resources have been deployed in the planning and coordination to mitigate the 
impacts and recovery f?om natural hazards. There is also the need to integrate and institutionalive 
Mitigation Planning in the social, physical and economic development planning process. 

The Hazard Mitigation Plan and Policy Guidelines are derived from two fundamental gods, 
which are: 

1) The reduction of the Nation's vulnerability to natural hazards, and 
2) For sustainable development that meets the needs of the present without compromising 

the ability of future generations to meet there needs. 
Mitigation is the only component of comprehensive Disaster Management that has the potential 
to break the cycle of damage and destruction that can occur when a community is subjected to 
repeated natural hazards. To be effective, a mitigation strategy must be put in place and ready for 
implementation when the appropriate window of opportunity opens. This can only be done 
through advance Planning. 
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Mission Statement 
To provide a policy framework and strategies to ensure measures be implemented to mitigate the 
impacts of natural hazards for the benefit of Antigua and Barbuda's Development. 

Institutional Framework for Plan Preparation 
The Institutional Framework For Plan Preparation and Implementation is based on the premise 
that Disaster Mitigation requires the full involvement of all public sector institutions, private 
companies, community groups and individuals. To this end, a National Mitigation Council and a 
National Mitigation Technical Committee were established. 

The National Mitigation Council 
To ensure full consultation, participation and commitment to the planning process, a National 
Mitigation Council and a National Mitigation Technical Committee were established. The 
composition of the Council is drawn from the Public and Private Sectors, Non-Governmental 
Organization, Community based Organizations and the Barbuda Council. The National 
Mitigation Technical Committee guides the formulation and development of the plan, while the 
National Mitigation Council oversees the work. It is recommended that these bodies be 
maintained as standing committees. 

Time Scale 
The Plan wit1 be a long-range plan of ten (10) years duration with Operational Plans of five-year . . .  

duration to fit in with the time scale of the proposed National Development Plan. There should be 
an annual review of Operational Plans. 

Methodology 
The Methodology employed for the formulation, development and implementation of the Plan 
included the following: 

Definition of the problem 
Hazard Identification and prioritization 
Hazard Analysis and Assessment: involve undertaking an examination of those hazards 
which affect Antigua and Barbuda and asses the frequency and intensity of these hazards and 
the likelihood of these hazards occumng in the future. 
Undertake a Vulnerability Analysis to estimate the impact of these hazards on the population, 
economy, property and biophysical resources. 
Finally, undertake a capability analysis to analyze the capacity of institutions (Public and 
Private Sector, NGOs, etc.) to effectively undertake and manage mitigation activities. 
Draw conclusions about the acceptability of Antigua and Barbuda's vulnerability to natural 
hazards and about actions that are being taken or should be taken to mitigate the effects of 
natural hazards. 
Develop policies, programs, lines of actions and strategies to achieve the goals and 
objectives. 
Consider alternative means/ strategies for achieving goals and objectives, then select those 
that are most feasible to implement 
Adopt and implement the Plan 
Monitor the plan and continually evaluate its effectiveness and efficiency using appropriate 
criteria indicators 
Revise and update the hazard mitigation plan at regular intervals. 

A vital element of the planning activities will be a process of consultation and dialogue with all 
the stakeholders (Government, Private Sector, Non-Government Organizations, Community 
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Based Organizations) so as to ensure the fullest participation in the planning process, and 
commitment and support for plan implementation. This consultative process will take place at all 
stages of the planning cycle. 

The National Office of Disaster Services serves as the coordinating committee. 

The formulation and development of the plan were informed by the findings of the hazard and 
vulnerability assessments, and the capability. The conclusion of these studies are that a number of 
critical facilities in Antigua and Barbuda are vulnerable to the adverse impacts of natural bazards. 
The institutional capability is inadequate for disaster management and in particular, mitigation. 

Plan Formulation 
The National Mitigation Plan has four goals: 

VulnerabiIQ Reduction 
The purpose of the goal is to reduce the vulnerability of Antigua and Barbuda from the adverse 
impacts of natural hazards 

Environmental Management 
The purpose of the goal is to protect the features of the natural environment that will aid in the 
reduction of natural hazards. 

Public Information and Awareness 
The purpose of the goal is to promote Disaster Mitigation awareness and education by providing 
information and support to reduce personal death, injury, damage and destruction to property and 
minimize community disruption 

Institutional Strengthening and Capacity Building 
The purpose of the goal is to enhance the capacity of public and private sector to undertake 
mitigation activities in a comprehensive and sustained manner. 

A number of strategies were developed to achieve the goals and objectives of the plan. 

The programs and projects were informed by the results of the hazard and vulnerability 
assessment. The programs and projects fall under the following headings: 

3) Policy - The policies included in this plan are to provide an enabling framework for 
mitigation activities. 

4) Institutional Strengthening and Capacity Building -The program seeks to strengthen the 
capability of institutions to plan implement and manage mitigation programs. It also 
includes a program for strengthening disaster management capability and physical 
planning capability. Under this program, training at all levels will be taken to enhance 
capacity. 

5) Environmental Management - Environmental degradation makes a contribution to the 
adverse impacts of hazards. The purpose of this program is to develop and implement a 
program of environmental protection and management. 

6)  Public Education and Awareness -The purpose of this program is to create awareness of 
disaster reduction amongst policy 1 decision-makers and communities of the risks posed 
by natural hazards, and the need to take mitigation measures. 

7) Legislation - The purpose of this program is to ensure that appropriate disaster 
management legislations are m place. 
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The plan also includes mitigation measures for the identified hazards: Drought, earthquakes, 
Floods, Hurricanes, Coastal and Inland Erosion and Strom Surges. 

Incorporating Natural Hazard Mitigation Activities in the Planning Process 
It is recommended that Hazard Mitigation Planning should be integrated at every stage of the 
social and economic development planning process. Development projects, if they are to be 
sustainable, must incorporate sound environment and hazard mitigation Management. The most 
effective approach to reducing the long-term impact of natural hazards is to incorporate natural 
hazard mitigation activities into the process of integrated development planning and investment 
project formulation and implementation 

Since Disaster Planning and Management is a relatively new Discipline, it is also suggested the 
personnel at the Ministry of Planning be exposed to Training in Hazard Mitigation Planning. This 
training could include Workshops and Training at the Tertiary Level. 

Phasing and Implementation 
The mitigation planning process is devised as an on-going activity rather than a single event, and 
will be institutionalized and integrated in the national development planning process. 

In the implementation of the Mitigation Plan, the Government, through its various agencies, will 
consult regularly with all stakeholders, including the private sector and Non- Governmental 
Organizations with a view to ensuring its effective implementation. 

Phasing 
The phasing of the Plan is as follows: - The plan will be a long-term plan of ten years duration. . There will be operational plans of five years duration to fit in with the time scale of the 

National Development Plan. - There should be an annual review of the Mitigation Policy and Plan. 

Implementation Strategy 
The elements of the recommended Implementation Strategy are listed as follows: 

1) On completion of the Mitigation Policy and Plan (the Master Plan), stake holders, which 
include Government Ministries and Agencies, the Private Sector, Non-governmental 
organizations and Community Groups will be required to prepare their own Mitigation 
Plan(s) using the Master Plan as a guideline. 

2) Integration of Mitigation Planning into the national development planning process. 
3) Linking the mitigation planning process with the budgeting process in order to translate 

medium term mitigation plan targets into annual programs and projects for public 
investment. 

4) Each Government Ministry/agency will include in their Program Budgets resources for 
mitigation activities. 

5 )  The establishment of a mechanism to facilitate constant dialogue between Govemment, 
the private sector, Non-governmental Organizations and Community Groups on 
Mitigation Policies and Programming. 

6)  A commitment to upgrade the planning in management and administrative capacities of 
sector Ministries/Government Agencies, key agencies such as the Development control 
Authority Environmental Division, Ministry of Planning, the Meteorological Division to 
support plan implementation and review. 

7) Conduct a program of traininglorientation for the National Mitigation Council, the 
National Mitigation Technical Committee, Government MinistriesIAgencies Disaster 
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Mitigation Office, the private sector and Community Groups m pertinent areas of 
Mitigation Planning, Management and Implementation. The objective of this program of 
training and Orientation is to build capacities to facilitate effective and successful 
implementation 

Evaluation, Monitoring and Updating 
Since the Plan is not a static document, it will be necessary to have a System and Mechanism for 
Monitoring and Evaluation. 

Monitoring the progress being made toward the achievement of a Plan is essential to its overall 
accomplishment. To this end the Planning Groups in consultation with the Mitigation Council 
will develop a monitoring process and system that will monitor and evaluate the Progress being 
made by Antigua and Barbuda to mitigate the impacts of natural hazards. 

A system of indicators and benchmarks will be used to monitor progress yearly. 

Monitoring and evaluation are functions especially well suited for the private sector (profit and 
non-profit organizations). 

The monitoring and Evaluation System should be designed in such a manner that allows for 
Feedback, Effective Communication, Accountability and Transparency. It should also include a 
system of reporting. 

Monitoring of performance and evaluation of the results of the Mitigation Policy and Plan 
requires systematic collection of data and analysis along critical paths for on-going inter-active 
Plan Implementation. The process involves generation of substantial documentation in a form that 
will assist and making tactical decisions under changing circumstances. 

The cycle and rhythm of mitigation plan implementation, monitoring, evaluation, revision and 
updating, require a cadre of trained persons with the requisites skills and expertise in both the 
private and the public sectors. Consequently, the Government will organize and implement a 
program for organizational and institutional strengthening to ensure that agencies are making an 
effective contribution to the planning and implementation process. 

Periodic Review 
There will be a periodic review of the Implementation of the Mitigation Policy and Plan. 

DR4FTAnripa/Barbuda National H m r d  Mitigation Policy and Plan 



Overview of Antigua and Barbuda: The National Context 

Physical and Environmental Features 
Antigua and Barbuda form an archipelagic island state located in the Eastern Caribbean, between 
latitudes 17' and 18' N and longitudes 61' and 62' W. Antigua is the larger of the two islands, 
with an area of 280 lud (104 sq. miles). The population of Antigua is presently approximately 
72,000 with around 25% of that total concentrated in the capital, St. John's. Antigua's topography 
varies from a South Western hilly volcanic region, to a low rolling (mainly clay) central plain, to 
a flat upland, low elevated, limestone area in the Northeast. The coastline is very indented with 
numerous bays, offshore islands and fringed with reefs and shoals. 

Barbuda, which lies 42 km north of Antigua, has an area of 160 lad (62 square miles). The 
population of Barbuda is approximately 1,250. The entire population of Barbuda resides in the 
main town Codrington. The topography, compared to Antigua, is relatively flat. Most of Barbuda 
is about 3 meters (10 feet) above sea level, except in the highlands located in the northeast, 
where the highest point is 125 feet (38 meters). A lagoon, averaging about 1.5 miles in width, 
runs along the western side of the island and is separated from the sea by a narrow sand bar. This 
lagoon, which is rich in aquatic life, is a valuable source of nutrition for the local population. The 
coastline is very straight and is backed by extensive sand dunes and, like Antigua, is fringed with 
numerous reefs. 

Antigua and Barbuda is divided into six parishes. The largest of these parishes is St. John's 
Parish, where the capital city of St. John's is located and where 25% of the total population 
resides. St. John's city accounts for most of the economic activity. The city, which borders the St. 
John's Harbour and occupies a land area of 7.4 lan2, has a relatively high population density of 
approximately 2,936 personskm2. In contrast, only 2% of the population of Antigua and Barbuda 
lives on the island of Barbuda. 

Given its location and population density coupled with the existence of many small wooden 
structures, St. John's city is especially vulnerable to humcanes and surges. This high population 
density for St. John's city also makes it relatively more vulnerable to droughts than other 
settlements with respect to water demand and supply. Many households in St. John's, particularly 
in areas such as Point, Grays Green and Ovals, do not have much space for above ground water 
storage and therefore must rely almost completely on piped water. 

Climate 
The climate of Antigua and Barbuda is directly affected by exposure to the Atlantic Ocean and 
Caribbean Sea. Some of the main features include uniformly high temperatures, humidity, steady 
easterly winds and a markedly seasonal rainfall. 

The average annual rainfall in Antigua is 40.9 in. (104.1 cm) per annum. Almost 50% of the rain 
occurs from August to November with a marked dry season during February, March and April. 
The inter-annual variability of the maximum monthly rainfall over 24 hours is quite large with the 
month of February receiving 2.2 cm compared to September receiving 8.3 in. (21.2 cm). Rainfall 
in Barbuda averages between 30 in. (76.2 cm) and 39 in. (99.1 cm) per year. 

The mean normal average daily maximum and minimum temperatures for Antigua and Barbuda 
are 29.4'~ and 24.0 '~ respectively and the range of extreme temperature varies from 1 7 ' ~  to 
33 '~ .  The mean annual temperature ranges from 25'C to 26 '~ .  The flat and dry nature of the 
islands together with the strong easterly winds account for high potential evapo-transpiration rates 
of approximately 1500 &year. 
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conditions and droughts occur fairly fkequently in Antigua and Barbuda, at an interval of 
approximately every seven (7) years, as reported by the Meteorological Office. Tropical 
depressions, storms and hurricanes influence the climate of Antigua and Barbuda and contribute 
significantly to annual rainfall totals. 

Geology & Soil types: 
Antigua is divided into three main geological regions: 

8) The South West Volcanic Region - consists of igneous rock comprising mostly clay 
loams. The soils are mainly neutral to slightly acidic and well drained. 

9) The Central Predominantly Clay Plain - comprised of heavy and hard to work clay soils. 
Most of the area has well drained soils over stratified volcanic detritus and agglomerates. 

10) The Northeast Limestone Area - includes light soils over calcareous sandstones, heavier 
soils over calcareous grits and deeper well drained clays over calcareous marl. 

Homogenous limestone derived soils cover 78% of Barbuda. There are three main soil types in 
the limestone regions of Barbuda: 

1) The Barbuda Series - clay loam containing some kaolinite 
2) The Codrington Series -black alkaline clay loam soil 
3j The ~ l a c l a ~ e r e  Series - brown soil that is clay loam characterized by rapid drainage. 

Economic Structures and Sectors 
The economy of Antigua and Barbuda is dominated by services. The contributions of the sectors 
to the economy are depicted in the table below 

Table I. Sectoral Contribution to Gross Domestic Product: 1999 

Source: Government of Antigua, Statistical Deparrment 

Tourism 
The economy of Antigua and Barbuda is predominantly dependent on tourism. The direct and 
indirect contribution of tourism to the economy is estimated to be about 60% of Gross Domestic 
Product (GDP). The tourism sector also generates directly and indirectly substantial employment 
opportunities in the order of about twenty percent (20%) of the labour force and about ten to 
fifteen percent (10% to 15%) of government revenue. The tourism industry is heavily reliant on 
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natural resources and therefore depends on the proper management of the environment, which 
will ensure sustainability. 

Real Gross Domestic Product grew at an average of eight percent (8%) per year during the period 
1983-1988. Over the period 1989 - 1999 the economy was adversely affected by hunicanes and 
tropical storms, which resulted in a decline in the tourism sector and in overall real economic 
performance. In 1995 there was a negative growth of 18.5% in the total stay over visitors and a 
total tourism decline of 9.7%. This resulted in shortfall in tourism earnings by some US$13.5m. 
The performance of the economy over the last fifteen years clearly demonstrates the vulnerability 
of the tourism and agriculture sectors to natural disasters and the dependence of the economy on 
external markets. This is depicted in the table below. 

Table 2. GDP at factor cost in constant Prices (US$Millions) for Antigua &Barbuda. 

Agriculture and Manufacturing 
In contrast to tourism, the agriculture and manufacturing sectors contribute insignificantly to 
GDP. Current contributions of these sectors are respectively 3.56% and 2.52%. 

The fisheries sub-sector makes the greatest contribution (49.75%) to the agriculture sector. This 
sub-sector has been vulnerable to hunicanes, high winds and rough seas that have caused almost 
a total loss of fish traps, damage to infrastructure (piers and harbors), vessels and loss of fish 
days. 

Public Sector Finances 
Steady growth in Government's expenditure since the 1980s have resulted in current account 
deficit of 6.5 % of GDP in 1998. In 1998, recurrent expenditure as a percentage of GDP was 
34.37% and recurrent revenue was 27.87%. 

In 1999, external debt stood at US $433.7 million, which represents 75% of GDP with debt 
arrears in excess of US $149 million. Debt service as a percentage of revenue is in excess of 30- 
40% of revenue. This unfavorable fiscal position limits the Government's capacity to mitigate the 
impact of natural disasters. 

Balance of Trade 
Economic growth, particularly in the tourism sector, has resulted in an increase demand for goods 
and services in Antigua and Barbuda. Antigua and Barbuda's balance of trade remains in deficit. 
Imports increased from US $268.49M in 1990 to US $422M in 1998. In sharp contrast, exports 
grew from a mere US $33.43M in 1990 to US $40.97M in 1998. 

Economic Vulnerability 
In terms of exposure to foreign economic conditions indicated by the ratio of total trade to GDP, 
Antigua and Barbuda ranked second out of a total of 114 countries for the 1987- 1989 period. 
Also, Antigua and Barbuda ranked 14" among the 114 countries and 4" in the Caribbean in terms 
of vulnerability to natural disasters. 
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Between 1989 and. 1995, the twin island state was devastated by two major hurricanes. Estimates 
of the damages resulting from Hurricane Hugo in 1989 were USS57.08m or 17.6% of GDP, and 
for hurricane Luis in 1995, the estimates of damages were US$128.35m or 20.5% of GDP. 

Given the dependence of the country on the tourism sector both for GDP and employment, the 
fact that this sector is particularly susceptible to hurricane or earthquake hazard (even when 
damage to hotels and infrastructure may be slight) means that economic vulnerability is 
particularly high. The loss of revenue and employment if the tourism sector is affected would 
significantly affect the overall capacity of the country and its population to recover fiom disaster. 
In the context of drought, hazard vulnerability has been reduced by the installation of a 
desalination plant. 

Insurance protects against economic loss and permits a rapid recovery of damaged housing and 
infrastructure. However, according to a representative of NEM (West Indies) Insurance Limited, 
approximately 30% of the housing stock is currently uninsured and people tend to reduce their 
insurance cover a year or two after a major disaster, as complacency gradually increases. At the 
same time, there is a growing reluctance of the reinsurance industry to cover assets in risk prone 
countries like Antigua and Barbuda, further increasing the economic vulnerability of the island. 

Natural Hazards and Disasters 
The environment and economy of Antigua and Barbuda are under considerable stress from 
development activities as well as climatic events and natural disasters. Both islands have 
experienced hurricanes, storms surges and droughts. The most damaging hurricanes occurred m 
1928, 1960 and 1995. Major earthquakes occurred in 1843 and 1974. Severe drought affected the 
islands between 1964 and 1968 and in 1983 - 1984 and in 1994 - 2000. 

From 1950 to 1988, Antigua and Barbuda was spared the onslaught of hurricanes. This fortuitous 
scenario fostered a disregard for environmental impact assessment in project design and 
implementation. Construction of hotels and settlements in close proximity to beaches and 
wetlands were entertained, resulting in the destruction of mangroves and wetlands. 

During the period 1989-1999, Antigua and Barbuda experienced the full bnmt of six major 
hurricanes; coastal settlements were destroyed, hotels, inhtructme and natural resources were 
damaged and there was severe erosion of beaches. The cumulative effect of damages from these 
hurricanes proved to be catastrophic for the economy and welfare of the people. 

Antigua and Barbuda experiences drought conditions every seven (7) years. The drought m 1982 
to 1984 resulted in the depletion of surface and groundwater reserves. The drought proved to have 
devastating effects on the crop and livestock sectors. To mitigate future droughts conditions, the 
Government installed a desalination unit that became operational in 1987. Desalination water 
supply now accounts, in some instances, for 70% of the daily domestic supply. 

The natural resources of Barbuda on the other hand are not overly stressed due in large measure 
to the low population density (10 persons per lan'). Barbuda experiences drought occasionally. 
Ground water is sourced from wells. The quality of water however is reported to be saline and 
water contamination occurs as a result of the seepage of toxic waste from existing development. 
The Barbuda Council and local Government are currently exploring the possibility of installing a 
desalination plant in Barbuda. 

Disasters are extreme events, which disrupt the lives of people. In Antigua and Barbuda, the 
predominant natural hazards are hurricanes, earthquakes, erosion, drought and occasionally 
flooding. 
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Notwithstanding the t a m  "natural," a natural hazard has an element of human involvement. A 
physical event, such as a volcano eruption, that does not affect human beings, is a natural 
phenomenon, but not a natural hazard. 

While hurricanes, volcanic eruptions and earthquake are natural phenomena, hazard is also 
conditioned by human activity and therefore is socio-natural in character. For example, ground 
water extraction, landfills and drainage may increase earthquake intensities in certain areas. 
Similarly the destruction of mangroves and natural coastal defenses may increase hurricane 
hazard. 

In Antigua and Barbuda, environmental degradation over recent decades may be leading to 
increased hazard levels. The destruction of mangrove ecosystems in areas such as Jolly Beach, 
McKinnon's Salt Pond and Deep Bay; erosion caused by infrastructure development and building 
on hillsides; beach sand mining on the perimeter of the island and uncontrolled sewerage disposal 
are examples of documented environmental degradation, which may increase the effect of 
hurricanes, seismic and other hazards in the country (Caribbean Consenation Association, 1991). 

Although humans can do little or nothing to change the incidence or intensity of most natural 
phenomena, they have an important role to play in ensuring that those natural events are not 
converted into disasters by their own action. It is important to understand that human intervention 
can increase the frequency and severity of natural hazards. For example, removing the toe of a 
landslide to make room for a settlement, can trigger the earth to move and bury the settlement. 
Thus, human intervention can also cause natural hazards where none existed before. 

Finally, human intervention can reduce the mitigation effects of a natural ecosystem. Destruction 
of the coral reefs, which removes the shore's first line of defense against ocean currents and storm 
surges, is a clear example of an intervention that diminishes the ability of the ecosystem to protect 
itself. Extreme cases of destruction of human intervention into an ecosystem include sand mining 
for construction, and the destruction of mangrove swamps for hotel construction. 

All this is the key to developing vulnerability reduction. If human activities can cause or 
aggravate the destructive effects of natural phenomenon. They also can eliminate or reduce them. 

Antigua and Barbuda faces serious threats from natural hazards, in particular hurricanes, coastal 
storms and droughts. Like most island economies the twin island State is heavily dependent on 
the natural environment for its survival. The environment of Antigua is characterized by fragile 
ecological systems, which are under stress from anthropogenic and natural forces. Many of the 
current scientific predictions suggest further that global climate change, in particular global 
warming and related sea level rise, will exacerbate the impacts of natural hazards. 

Small island developing states (SIDS) like Antigua and Barbuda, suffer from inherent and 
physical vulnerability. They tend to share a number of characteristics that not only identifies them 
as a distinct group, but also serve to underscore their vulnerability in the context of sustainable 
development. (Maul 1996, Leatheman 1997). These include, but are not limited to small physical 
size surrounded by large oceans, coupled with the influence of ocean currents, limited natural 
resources, high vulnerability to natural disasters (tropical hurricanes, droughts, and earthquakes), 
extreme openness of small economies and limited funds and human resources. These 
characteristics may severely limit the capability of these small islands to mitigate the impacts of 
natural hazards. 

Over the last ten years, Antigua and Barbuda's economy and physical environment have been 
adversely affected by natural hazards. Hurricanes have caused the most disastrous impacts to 
human settlements, utilities, infrastructure and the tourism sector. Over the decade 1989 - 1999, 
the twin island state was ravaged by six major hurricanes. 
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These hurricanes, taken together, accounted for: 

7 human fatalities with approximately 475 injured 
13,359 buildings damaged or destroyed 

= 4,286 vehicles damaged or destroyed - 50% of the work force adversely affected 

The total cost of damages over the period (1989 - 1999) to a number of secton, (Health, 
Education, Hotel, Agriculture, Fisheries, Environmental, Residential and Commercial properties), 
is estimated at US$250 million, with a replacement cost of over USM25 million. 

It is projected that natural hazards such as hurricanes and droughts will in- in &equency and 
intensity. Given the high vulnerability of Antigua and Barbuda and recognizing the economic 
dislocation, the Government is committed to putting in place a program for Hazard Reduction and 
Mitigation. To this end, Government has sought technical assistance fiom the OAS in supporting 
its efforts in the preparation of a Hazard Mitigation Policy and Plan. 

Vulnerability Reduction 
Hazard vulnerability reduction and mitigation measures need to be designed and implemented in 
an integrated framework. Hazard mitigation planning and management can provide this necasary 
h e w o r k  for hazard reduction education. In recognition of the benefit of hazard mitigation, the 
Government of Antigua and Barbuda has decided to formulate and implement a Hazard 
Mitigation Policy and Plan. 

The major goal of the Hazard Mitigation Policy and Plan is to reduce the vulnerability of the 
population and economic activities in Antigua and Barbuda to natural hazards including tropical 
storms and related flooding, seismic hazards. 
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SECTION 1 - INTRODUCTION 

1 .  LEGAL FRAMEWORK 
Comprehensive legislation that expressly deals with disaster management and more particularly 
mitigation does not exist in Antigua and Barbuda. The only legislation that deals with disaster 
management is the Emergency Powers Act Chapter 148 of the Revised Edition of the Laws of 
Antigua and Barbuda. Under Sections Two (2) and Three (3) of this Act, the Cabinet is 
empowered after the occurrence of any hurricane, earthquake, fire or flood to declare the 
existence of a state of emergency, and to make orders for securing the essentials of life and for 
the preservation of the health, welfare and safety of the public. 

This legislation is inadequate to deal with disaster management, as intervention under this Act is 
limited to disaster response. The National Office of Disaster Services (NODS), which has 
responsibility for disaster management, does not have any appropriate legislative mandate for 
comprehensive disaster management. 

There are a number of other Acts and Regulations that are pertinent to Disaster Mitigation. These 
include: 

= The Land Development Control Act No.15 of 1997 and The Land Development Control 
Regulation No.20 of 1998 
The Building Code 

= The Beach Control Act -Chapter 45 and Beach Protection Act -Chapter 46 
= The Fisheries Act of 1983 

Marine Areas (Preservation and Enhancement Act) Chapter 257 
Public Health Regulations -Chapter 353 

The Land Development Control Act empowers the Development Control Authority to carry out 
both planning and regulatory functions. Under the control and regulatory powers of this Act, all 
proposed development must first obtain planning permission. The Authority stipulates conditions 
where structures should or should not be located, and the requirements for structural 
specifications and far the siting of structures. In pursuance of the planning functions, the 
Development Control Authority is empowered to develop land use plans and for control as a 
whole. A National Physical Development Plan has recently been drafted. 

The Building Code sets standards for building/construction, the type of materials to be used. 

The Beach Control Act (Chapter 45) and Beach Protection Act (Chapter 46) make 
provisions for control of sand mining in Antigua, but not in Barbuda. 

Fisheries Act of 1983 protects the marine environment by empowering the authorizing minister 
to declare any marine area and the adjacent land as a marine resource. 

Marine Areas (Preservation and Enhancement Act) Chapter 257 provides for the declaration 
of restricted marine areas in order to preserve and protect the flora and fauna. 

Public Health Regulations (Chapter 353) and the St. John's City Regulations of 1952 deal with 
the health aspect of building control. 

The existing legislative legal framework does not ensure that development is environmentally 
stable, nor does it provide for an efficient system for development control and planning. 

In the absence of a comprehensive disaster legislation, the Hazard Mitigation Policy and Plan has 
been formulated on the basis of Cabinet Decision and is supported by the limited legislations, 
which serve mitigation purposes. The Government of Antigua and Barbuda however, recognizes 
that an appropriate and effective legislative framework is an indispensable instrument to facilitate 

DRAFTAnfigua/Barbuda National Hazard Mitigation Policy and Plan Page 7 



the achievement of the goals, objectives, strategies and programs to reduce and minimize 
vulnerability to natural hazards. 

1.2 Aereal Extent of the Plan 
The geographical area of the Plan is for Antigua and Barbuda. 

1.3 Historical Background With Respect To Disasters 
Antigua and Barbuda, like the rest of the Caribbean, is vulnerable to a number of natural hazards. 
Amongst these are: 

Wind 
= Droughts 

Storm Surge 
Earthquake 
Floods 
Coastal and Stream Erosion 

Hurricanes 
The records show that, since the seventeenth (179 Century, Antigua and Barbuda has been hit by 
severe hurricanes in 1681, 1772, 1792 and 1804. In 1950, two hurricanes struck within ten days 
and destroyed most of the wattle and daub houses on the island. From the available scant records, 
the total number of deaths was twenty in 1754, twenty eight in 1848, and thirty five in 1871. In 
1989, Hurricane Luis caused two deaths and injury to 181 persons. Although no detailed 
estimates of the damages are available from 1642-1989, there were very substantial damages to 
properties, infrastructure and the economy, in particular agriculture, during the period of 
dominance of the sugar industry. Some measures take by way of assistance to persons affected by 
hurricanes included: 

Enactment by Parliament of the Hurricane Act in 1900, under which loans were offered to the 
planters. 
On 1" January 1913, it became possible for properties to be insured against hurricane 
damages. Deposits of guarantees of Lloyds Insurance members were made against hurricane 
damages in the amount of seven million pounds sterling. 

= After the hurricane and drought in 1924 and 1925, merchants and planters petitioned for tax 
relief. 
In 1927, it was mutually agreed that the islands would send telegrams to the British 
Government referenced " hurricane movements" 
In 1950, HM Government granted 50000 for hurricane relief. 

In the 20th Century, Antigua and Barbuda received the most devastating hurricanes. Between 
1989 and 1999, the islands were directly hit by six major hurricanes. In 1989, the islands of 
Antigua and Barbuda were hit by Hurricane Hugo, a strong category 4 hurricane. Hugo was the 
first to make a direct hit on the islands since 1950. 

Hurricane Hugo struck Antigua and Barbuda in September 1989. The force of the winds was 
approximately 75-80 miles per hour and gusts of over 190 miles per hour were recorded. The 
southern portion of the island was more affected than the north. Hurricane Hugo caused extensive 
damages to agriculture, fisheries, housing, tourist accommodation (hotels) and the hfkasmcture 
that serves all sectors of the economy. Just when the economy was showing sign of recovery from 
the post-hurricane low of 1991, Antigua experienced another hurricane in 1995. Hurricane Luis 
devastated Antigua and Barbuda on September 4th and 5th 1995. Luis took some thirty-eight 
hours to pass the twin island States, causing widespread damages to the entire country of a 
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magnitude never before experienced by the people of this nation. Thousands of people were left 
homeless; there was widespread damage to homes, schools, clinics, including major damages to 
Holburton Hospital, utilities, sea and airport, hotels, agriculture and fisheries, fire stations, 
government buildings and the business sector. Some 7000 persons were left unemployed. 

The reports indicate that prior to the Hurricane some 11 000 persons sought shelter. Some 2650 
persons were left homeless. Of this figure 500 were in Barbuda. Of the 53 official shelters, 39 
sustained damages, of which 21 were major. Some 90% of the shelters were without shelter 
management systems. 

During the period 17-19th November 1999, Antigua was struck by Hunicane Lenny. The ravages 
of Hurricane Lemy far surpass the damage done by Hurricane Luis and Marylyn (1995), Georges 
and Jose (1998). This is primarily due to the consequential destruction to infrastructure inclusive 
of roads, bridges, dams and the colossal soil loss, resulting in degradation of the natural capability 
of agricultural soils. In some areas potential yield losses will be felt for the next twenty (20) 
years. 

Hurricane Lenny brought very little wind, but excessive rainfall; hence most of the damages were 
done primarily due to heavy flooding. The power associated with the fast moving water 
overpowered natural and man-made drainage systems. The greatest negative impact from the 
storm system has been felt by farmers, their households and farms. 

The major affected areas were Cades Bay in the south of the island (where farms have been 
rendered inaccessible by landslides, stream and road damage), Orange Valley (which suffered 
major landslides), Parham Lodge (soil erosion), BelvedereIBody Pond (where three has been total 
destruction of one bridge in the Breaknocks area and serious undermining of one in Hamilton.) 

Although the hurricane brought much rainfall, there were many losses in dam storage capacity, 
due to both siltation of at least 400 pondsldams and serious damage to one major dam. 

Of major concern is the serious loss of topsoil from the primary production areas generally. It is 
estimated that approximately 100 acres of topsoil was lost from farms and 27 acres of soil due to 
landslides. The damages to the agriculture sector, including roads and water storage, are 
estimated at US$5.5 million. 

As a result of vulnerability of human settlements and extreme weather events, Antigua and 
Barbuda have already begun to face the problem of an increase in insurance cost or possible 
withdrawal of coverage. Within the last decade, these costs have increased significantly. 

Drought 
Drought is not a distinct event and, hence, is defined somewhat differently by various sectors. For 
example, meteorologists designate a drought when the amount of rainfall falls below a threshold 
value. Hydrologists refer to drought conditions when there are periods where stream flow and 
reservoir storage volumes fall below normal quantities. The agricultural sector links drought 
conditions with soil moisture and evaporation demands by crops. In general, economic drought 
refers to all spheres of human activity affected by lack of rainfall. 

Between 1874 and 1949, droughts claimed the lives of fourteen persons. 

The average amual rainfall for Antigua is 43 inches. Mean island wide rainfall over 103 years 
(1874- 1976) was 43.53 inches. Low rainfall occurred during the years of 1874-1947 when on 
average 32.01 inches of rain fell. Barbuda is arid compared with the rest of the Lesser Antilles. 
The thirty-year record for Codrington indicates a value of 38.52 inches, however, very dry years 
(rainfall less than 28.99 inches) have occurred 11 times in 61 years. 
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In 1983 and 1984, Antigua and Barbuda experienced a severe drought, with an all time low 
rainfall of 22.2 inches. This drought depleted the surface and groundwater to such an extent that 
the Government found it necessary to import water from neighboring islands. The drought 
conditions also forced many farmers to abandon croplands and also encouraged livestock owners 
to allow their stock to roam freely for fodder. This caused many of the lands to lose their 
vegetative cover, thereby giving rise to land degradation. The tourist industry also suffered from 
inadequate water for its guests. As result of the 1983184 drought, Government purchased and 
installed a desalinating plant, which is located at Crabbes Peninsula. 

During 1993-1994, Antigua also experienced drought conditions, with rainfall of 39.7 inches in 
1993 and 30.4 inches in 1994. The effects of this drought on the domestic and hotel sectors were 
considerably reduced due to the addition of two desalination plants that provided an additional 
source of water to the national grid. The crop and livestock sectors continued to be extremely 
vulnerable to dro~ght conditions. 

Storm Surges 
Stom surges are mainly shallow water coastal phenomenon (Murray and EISabh, 1986). Storm 
surges result from strong on-shore winds andlor intense low pressure cells and ocean storms. 
Water height is conbolled by wind, atmospheric pressure, waves and swells, local coastal 
topography and bathymetry, and the storm's proximity to the coast. (OAS, 1991). Storm mges  
are usually associated with hurricanes and waves, which affect the coast Historical records of 
storm surges are not available. In 1995, during hurricane Luis, storm surges of up to 15 feet (5 
meters) were recorded by the Meteorological Office. 

Earthquakes 
Earthquakes are caused by the sudden release of slowly accumulated strain energy along a fault in 
the earth's crust. Earthquakes and volcanoes occur most commonly at the collision zone between 
tectonic plates. Earthquakes represent a particularly severe threat due to the irregular time 
intervals between events, the lack of adequate forecasting, and hazards associated with these. 

Ground shaking is a direct hazard to any structure located near the earthquake's center. 
Structural failure can take many lives in densely populated areas. 
Faulting, or breaches of the surface material, occurs as the separation of M o c k  along lines 
of weakness. 
Landslides occur due to ground shaking in areas of relatively steep topography and poor 
slope stability. 
Ground shaking can trigger liquefaction of gently sloping unconsolidated material. Rows and 
lateral spreads (liquefaction phenomena) are among the most desbuctive geologic hazards. 
Subsidence or surface depressions can result from the settling of loose or unconsolidated 
sediment. Subsidence occur in water logged soils, fill, alluvium, and other materials that are 
prone to settle. 

From recorded data, the city of St. John's was destroyed by an earthquake in 1690. In the 19* 
century, Antigua experience three major earthquakes. The most severe earthquake occurred in 
1843, when eighty-three building were completely destroyed, with fatalities estimated at 12-40 
persons. The damage, which included the sugar industry, was estimated at ECS12 million. 

The biggest earthquake recorded in Antigua occurred in October 1974. It measured 6.7 on the 
Richter scale with major damages to the oil refinery and a number of major structures 
(Cathedrals, Banks and commercial buildings.) The estimated cost of damages was EC$ 10-15 
million. According to J.F. Tornlin and W.P. Aspinall (in the Bulletin of the Seismological Son'efy 
of America. Vol 65. No. 6, p. 1576, December 1975), "A major earthquake (mb=6.6; Ms =7.5, 
US Geological Survey) occurred in the northern Lesser Antilles on October 8, 1974, causing 
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damage of Modified Mercalli intensity VIII on this island of Antigua and lower intensities on the 
more distant islands." 

The damage was confined mainly to larger and older buildings, to a petroleum refinery, and to the 
deep-water harbour. No earthquake-resistant building code existed in most of the Lesser Antilles, 
and in the majority of cases examined it was clear that structural damage had occurred because 
the building concerned could not have met the elementary requirements of an elementary code. A 
few people received minor injuries but, but no fatality was reported. 

Floods 
Antigua and Barbuda are tropical islands that usually receive intensive rainfall over short time 
intervals. However, Antigua has very good drainage characteristics that reduce the effects of 
flooding. It is observed that flooding occurs around low-lying coastal areas, and hence the need 
for enforcing zoning and set back regulations. 

During the rainy season, heavy rains remove topsoil from barren lands and causing down stream 
sedimentation of dams, streams and coastal areas. In 1999, hurricane Lenny deposited 23 inches 
of rain over 2.5 days, resulting in massive flooding. This caused mudslides on some hillsides and 
accounted for approximately 5 million cubic feet of soil loss. (See Appendix T) 

1.4 Scope and Purpose of the Plan 

Purpose 
The purpose of the plan is to provide an integrated framework for implementing disaster 
mitigation activities in the territory. 

Scope 
The hazard mitigation plan is a national plan for the State of Antigua and Barbuda and involves 
the participation of all Government agencies, the private sector, non-governmental and 
community-based organizations. 

The Plan, which is comprehensive, addresses all natural hazards to include primary hazards, such 
as hurricanes, floods, droughts and earthquakes and secondary hazards (storms surges, coastal 
erosions and landslides) to which Antigua and Barbuda is prone. 

The plan seeks to provide guidance in respect of disaster mitigation intervention activities. It is 
expected that each stakeholder agencylsector will develop and implement plans specific to their 
requirements within the framework of this National Plan. 

The Plan is multi-sectoral and integrated, which requires the support and commitment of all 
stakeholders. For successful implementation, this participatory approach is vital to ensure that all 
stakeholders demonstrate ownership and commitment to the goals, objectives, strategies and 
programs of the Plan. 

1.5 Rationale 
Mitigation is the only component of comprehensive Disaster Management that has the potential 
to break the cycle of damage and destruction that can occur when a community is subjected to 
repeated natural hazards. To be effective, a mitigation strategy must be put in place and ready for 
implementation when the appropriate window of opportunity opens. This can only be done 
through advance Planning. 

Both Antigua and Barbuda are vulnerable to a number of natural hazards such as hurricanes, 
earthquakes, flooding and droughts and their secondary effects. The Global Warming 
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phenomenon is likely to increase sea level rise and the ffquency and intensity of natural 
disasters. Despite the considerable achievements made in disaster preparedness and response in 
Antigua and Barbuda, there is still need for a holistic approach to Disaster Management. This is 
necessary for strengthening the capacity of the country to respond to the increase m the kquency 
and intensity of natural hazards. 

Very little effort and resources have been deployed in the planning and coordination to mitigate 
the impacts from natural hazards. There is also the need to integrate and institutionalize 
mitigation planning in the social, physical and economic development planning process. 

1.6 Mission Statement 
The Plan's mission is to provide a policy framework and strategies to ensure measures are 
implemented to mitigate the impacts of natural hazards for the benefit of Antigua and Barbuda's 
development. 

1.7 Institutional Framework for Plan Preparation 
The institutional framework for plan preparation and implementation is based on the premise that 
disaster mitigation requires the full involvement of all public sector institutions, private 
companies, community groups and individuals. To this end a Mitigation Council chaired by the 
Minister of Planning and comprised of senior public servants, members of the private sector and 
NGOs was appointed to monitor and guide the plan preparation process. A Technical Committee 
comprising members of all relevant Government agencies, representatives of the private sector, 
and £rom the NGOs was set up to carry out day to day activities in the preparation of the plan. 
The National Office of Disaster Services was the coordinating secretariat for all plan preparation 
activities. (See Appendix I1 for composition of bodies) 

1.8 Time Scale 
The Plan will be a long-range plan of ten (10) years duration with Operational Plans of five-year 
duration to fit in with the time scale of the proposed National Social and Economical 
Development Plan. 

1.9 Methodology 
The Methodology employed for the formulation, development and implementation of the Plan 
included the following: 

Defmition of the problem 
= Hazard identification, prioritization and analysis: involves an examination of those hazards 

which affect Antigua and Barbuda and assess the frequency and intensity of these hazards 
and the likelihood of these hazards occurring in the future. 
Undertake a vulnerability analysis to estimate the impact of these hazards on the population, 
economy, property and biophysical resources. 
Undertake a capability assessment to analyze the capacity of instihltions (Public and Private 
Sector, NGOs) to effectively undertake and manage mitigation activities. 
Develop goals and objectives for the hazard mitigation plan 
Develop strategies, policies, programs, and projects to achieve the goals and objectives. 
Adopt and implement the Plan 

= Monitor the plan and continually evaluate its effectiveness and efficiency using appropriate 
criteria indicators 
Revise and update the hazard mitigation plan at regular intervals. 
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A vital element of the planning process was the inclusion of a process of consultation and 
dialogue with all the stakeholders (Government, Private Sector, Non-Government Organizations, 
Community Based Organizations). This was necessary to ensure the fullest participation in the 
planning process, and commitment to and support for plan implementation. 
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Section II: Hazard and Vulnerability Assessments 
Note: The text of this section was takenfiom the report Hazard and Vulnerability Assessment for 
Antigua and Barbuda, produced by Eva Hodgkinson-Chin for the Post-Gwrges Disaster 
Mitigation Project. 

Vulnerability Assessment 
The vulnerability assessment consisted of the following activities: 

Hazard identification and prioritization 
Hazard analysis 
Facility and resource identification and vulnerability assessment 

Hazard Identi@tion and Prioritization 
The following are the hazards, which were identified and prioritized. They are listed in order of 
priority below: 

WindIHunicane 
* Droughts 

Stonn Surges 
Floods 
Coastal and Stream Erosion 
Earthquakes 

Prioritization 
A procedure/methodology was followed&la identifying relative importance of the hazards 
identified at above. The prioritization exercise employed a methodology, which ranked the 
hazards on a relative ranking scale according to their probability, kequency, area of impact and 
magnitude. Using this methodology, six priority hazards were identified. A priority listing of the 
six hazards were generated, and the hazards were weighted fiom 1 - 6 to generate a Hazard 
Priority Score W S )  as listed below: These are the values utilized in this assessment. The Coastal 
and Stream Erosion was applied to Inland Erosion. The Wave hazard generated by storm was not 
considered separately, and was therefore assumed to have a value of "1". 

Hazard Analysis 
Studies of the vulnerability of Antigua and Barbuda to the identified hazards were carried out and 
hazard vulnerability maps were produced for the following hazards: 

Hazard Priority Score 

= Wind 
Storm surge 
Waves 
Drought 
Flooding 
Inland erosion 
Beach erosion 

HAZARD 
WindlHurricane 

Drought 
Storm Surge 

Floods 
Coastal and Stream Erosion 

Earthquake 
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5 
4 
3 
2 
1 



Wind, storm surge and waves are caused by hurricane and tropical storm activity and are closely 
related. The TAOS model was used to generate the vulnerability maps. Drought was analysed on 
the basis of watersheds and considered environmental, meteorological, hydrological, 
infrastructural, human and land use factors. Flooding considered factors such as slopes, drainage, 
ratio of watershed area to flood plain and run-off rates and potential, using the hurricane Lenny 
rainfall event as the basis of classification. Inland erosion examined sheet and rill erosion, 
gullying and landslides. Beach erosion considered only those beaches that are monitored by The 
Fisheries Department of Antigua and Barbuda. 

Assessment of Earthquake (Ground Shaking) was not included in this study at this time, as the 
Seismic Research Unit of the University of the West Indies is currently undertaking an update of 
the assessment of seismic hazards in the Leeward including Antigua and Barbuda. The output of 
this assessment will be subsequently added to the Plan. 

Facility and Resource Identifcation and Assessment 
The process of facility and resource identification and assessment consisted of the definition of 
the facilities and resources to be considered, data collection, data automation and finally 
vulnerability assessment. 

Critical facilities were defined as the following: 

Any facilities that functioned as a shelter 
Hospitals and clinics 
Government administrative buildings 
Airports, Sea ports and Bridges 
Power, Water and Telecommunications Installations 
Oil and Gas Companies 
Protective Senices 
Hotels and Guest Houses 
Historical Sites 

Antigua 

Hurricanes and Storms 

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. 
The table below 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. 
The Saffir 1 Simpson Hurricane Scale can be used to convert the categories and bounds in the 
table below to measurements and damage estimates. 

Wind, Waves and Storm Surge Hazard Categories 

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

Wind Zones 
Map 1 indicates the vulnerabihty of Antigua to winds by the return periods of 10 years, 25 )ears, 
50 years and 100 years. The 10-year return period subjects the entire island to low vulnerability 
that is of the tropical storm and hurricaue category 2 wind strength. Minimal damage would be 
expected. The 25-year return period would generate low vulnerability for most of the island with 
some sections of the southern range eqeriencing moderate vulnerability. This would create 
hurricane category 2 minds and moderate damage. For the 50-year return period most of Antigua 
would be of moderate vulnerabdity. The western coast would have a low vulnerability nith 
sections of the southern coast subjected to high vulnerability. Category 3 and 4 winds would be 
expected with extensive and extreme damage. The 100-year storm would place most of the island 
mithin the high vulnerability zone. The western third of the island and pockets in the central and 
eastern districts mould have a medium vulnerability. Category 4 winds with extreme damage 
mould be expected. 

&&/Simpson Hurricane Scale 

I 
Map I -  Antigua Wind/Hurricane Vulnerability by Return Period 
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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. 

Wind Facility Vulnerability Score (FVS) 
Map 2 indicates the distribution of facilities by wind vulnerability score and the long-term 
vulnerability to wind. It indicates that facilities with the higher scores are fairly evenly distributed 
throughout the north, west and southern sections of the island. Map 3 indicates the location of 
facilities which have scores of more than 50% of the possible wind FVS (42). They are clustered 
around St. John's and scattered evenly throughout the southern half of the island. 

Map 2- Antigua Long Term Vulnerability to Hurricane / Wind and Facility FVS 

The analysis reveals that several key critical facilities have extremely high FVS. The facilities 
and their FVS are listed below: 

Holberton Hospital - 54 
Crabbs and Cassada Power Stations - 48 
Crabbs Desalination Plat - 48 
Friars Hill Power Station - 42 
V.C. Bird International Airport - 42 
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Map 3. Antigua Facilities with Wind Scores Greater than 21 

In addition, several Shelters had a swre of 36 and are listed below in Figure 1. 

Figure 1. Antigua Shelters with Wind FVS of 36 

Feature Vulnerability to Wind 
In the long term most of Antigua is moderately vulnerable to minds. The high vulnerab'i  zones 
consist largely of woodland and grazing lands. The exception is along the southeast coast d e r e  
the southern section of Dockyard and Shirley Heights are highly vulnerable. Most of S t  John's is 
vulnerable to low winds. 

Storm Surge 

Storm Surge Zones 
Maq 4 indicates storm surge vulnerability by return period It indicates that for the 10-year period 
the entire coast with the exception of the Fitches Creek / Parharn Harbour area rould experience 
low storm surge vulnerabiliv. It would be similar to that experienced in a tropical storm nith 
some damage and surge to the heights of 0.1 to 0.5 meters. The Fitches Creek 1 Parham H a h u r  
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area would experience medium storm surge vulnerability with surge vaqing between 0.5 and 1.5 
meters (minimal damage.) 

The 25-year return period would place most of the coast within a moderate vulnerability storm 
surge zone and the southwestern section of Parham Harbour would be subjected to High 
vulnerability. Intrusions of moderate storm surge would be expected in the Hanson's Bay and 
Jolly Harbour areas. The sea would surge in Parham Harbour to 3.0 meters and cause extensive 
damage. The 50-year return period increases the area of intrusion around Parham Harbour, 
Hanson's Bay and Jolly Harbour. The 100-year return period increases the vulnerability of the 
Hanson's Bay area to high vulnerability and results in high storm surge throughout Parham 
Harbour. 

I I 
Map 4- Antigua Storm Surge Vulnerability by Return Period 

Map 5 indicates the long term vulnerability of Antigua to storm surge and indicates that Hanson's 
Bay and Jolly Harbour are moderately vulnerable to storm surge. It indicates Parham Harbour has 
a high vulnerability and an inland area to the southwest has moderate and low vulnerability. All 
bays along the coast would be subjected to moderate storm surge with the exception of those on 
the southwest that would have low vulnerability. 
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Map 5- Antigua Long Term Vulnerability to Storm Surge and FVS 

Storm Surge Vulnerability Scores 
Eleven facilities have scores of more than 14 and Map 5. indicates their distribution Six of these 
facilities are hotels on Dickenson Bay I Runaway Bay. Figure 2. lists the facilities. It indicates 
that the Port of St. John's, Heritage Quay and adjacent government hcilities also have high FVS. 
Nelson's Dockyard has a swre of 16. 

Figure 2- Antigua Facilities with High Storm Surge FVS 

Feature Vulnerability to Storm Surge 
Most of the coastal features of Antigua are wlnerable to moderate and high storm surge. AU the 
harbours are vulnerable to moderate storm surge. Parham HarLmur is wlnerable to high storm 
surge. In terms of settlement English Harbour and Parham appear to be the only seatements 
affected. Map 6 indicates that areas of mangrove along the mast will be flooded. 
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Map 6- Antigua Feature Vulnerability to Storm Surge 

Waves 
Wave Zones 
Map 7 indicates the vulnerability of Ant~gua to the various storm return periods. The 10-year 
return period indicates high vulnerability and very high wave vulnerability on Northern Runaway 
Beach. Wave vulnerability is high in the center of Parham Harbour and St. John's Harbour with a 
mix of low and moderate vulnerability along the coast. Moderate wave vulnerability intrudes into 
Hanson's Bay and Jolly Harbour. Very high vulnerability is experienced at the mouth of English 
Harbour and decreases inland. 

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 waves below 1.0 meters. 

The 25-year return period intrudes high waves further into Parham Harbour and low waves 
inland. This intrusion increases with the 50-year storm and with the 100-year storm some high 
vulnerabiity can be expected inland of Parham Harbour. The 100-year storm also results in the 
intrusion of the high vulnerability zone into St. John's Harbour, Jolly Harbour and English 
Harbour. 
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I 
Map 7- Antigua Wave Vulnerability by Return Period 

Miip 8 indicates the long-term vulnerability of Antigua to waves. It indicates the hus ion  of a 
zone of very high vulnerability into Padmu Harbour, English Harbour and most of St. John's 
Harbour. Jolly Harbour is located in a zone of high vulnerability and there is a zone of low 
vulnerability to the south and southwest of Parham. 

Map 8- Antigua Long Term Vulnerability to Waves 
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Wave Facility Vulnerability Scores 
Seven facilities have high scores and are listed in Figure 3. They are located on Runaway Bay, 
Blue Waters Bay, Mango Bay, Dockyard and Coolidge. As expected the locations are closely 
related to those subjected to storm surge. 

Figure 3. Antigua Facilities with High Waves FVS 

Feature Vulnerability to Waves 
Areas with off shore reefs are somewhat protected but the storm surge does raise the sea level and 
reduce protection. Very high waves are experienced at sea and within the inner areas of habours. 
JoUy Harbom and Parbam experience very high waves. There is an intrusion of low waves into 
the area south west of Parham Harbour that is subjected to storm surge. 

Drought 

Drought Zones 
Drought was analyzed on the basis of watersheds. Antigua was divided into 12 watersheds and 
the hazard assessed in terms of the "spatial occurrence of vulnerability'' factors. The types of 
factors considered were: 

Environmental and Meteorological 
Hydrological and Infrastmctud 
Human and Land Use 

Environmental and meteorological factors identified areas with an annual rainfall below 35 
inches, exposed to wind and marine influences with shallow soils, slopes greater than 11" and 
with cactus scrub vegetation. Hydrological and infrastructural factors identified areas with limited 
resources and inadequate dams or ponds for livestock. The human and land use factors considered 
grazing, crop location and areas with a population density of more than 5,000 persons per square 
mile. 

The noaheast and southwest of Antigua are most vulnerable to drought. The eastern and western 
areas are within a high zone of vulnerability. The area identified as the most vulnerable to 
drought is located at the southeast of Antigua between English Harbour and St. James. 

Drought Scores 
There is a close correlation between high scores and high vulnerability as indicated in Map 9 
below. Most of the facilities with more than 50% of the possible FVS &e located within the very 
high vulnerability drought zone indicating the strong effect of location on drought FVS. The 
exceptions are four hotels, Yepton Hotel, Mango Bay Hotel, Half Moon Bay Hotel and Long Bay 
Hotel. These facilities are located in a high vulnerability zone as indicated on Map 10. 
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Map 9. Antigua Drought Zones and Facilily FVS 

Map 10. Antigua Location ofFacilities with FVS Greater than 15 

Feature Vulnerabiiity to Drought 
The settlements of Coolidge, Piggotts, Potters and Fahnouth are located in the 'T~ery High'; 
vulnerability zone. Map 11 indicates that approximately 50% of the existing agriculture and 
grazing is located within high and very high vulnerability zones. 
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Map 11. Antigua Location ofExisting Agriculture and Grazing 

Map 12 indicates the location of good agriculture land in relation to drought vulnerability zones. 
Good agricultural land was defined by DCA on the land capability map as Class 2 and 3 lands, 
slopes A, B and C and erosion class 01. It suggests that development of agriculture should be 
encouraged on good agricultural land within low and moderate drought zones. 

Map 12. Antigua Location of GoodAgricultural Land 
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Flooding 

Flood Zones 
The flood hazard assessment indicates that the data reqnired for traditional floodplain mapping 
was not available for Antigua. As a r* the flood analysis ''was restricted first to i d e w i n g  
the areas that would generally flood and then to finther categorize these areas according to rough 
estimates of the flood levels expected within the areas." Areas prone to flooding sere 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 depth of each flood plain on the basis of the 
Hurricane Lenny rainfall event, using the classification indicated in the table below. The 
assessment indicates that this method of categorization provides a measure of the severity of 
flooding among the identified zones. 

Floodplain Water Depth and Hazmd Cafegoty 

>1,200 
1,200 - 600 
600 - 300 Moderate 
300 - 100 

Flood Scores 
Map 13 indicates the distribution of flood zones and the Facility FVS. I%e zone of ver)- high 
vulnerability to flooding is to the north of Bendals Bridge. Most of the island has been 
categorized as a low vulnerability zone. 

Figure 4 lists the fkdities with high flood FVS. Four shelters are included on the lisf V i  
Primary School Piggotts Seventh-day Adventist Church, Valley High School and Friars Hill. 
Also inchded are Cassada Power Stations, Crabbs Desalination Plant and Liberta Police Station. 

Map 13. Antigua Flood Vulnerability Zones and Facility FVS 
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Figure 4. Antigua Facilities with High Flood FVS 

Feature Vulnerability to Floods 
Flooding occurs in the areas upstream of swamps and mangroves. High flooding vulnerability 
zones exist around North Sound Bridge and North of Bendals Bridge. The areas affected by 
flooding are generally agricultural and grazing lands. 

Inland Erosion 

Inland Erosion Zones 
The inland erosion hazard assessment indicates that "simple empirical models were used to 
produce hazard scores for each land unit" and that 'the models integrate the estimated effects of 
elements of the environment, which cause or influence the hazard and produce a score." The final 
score is an estimate of the likely occurrence of the hazard at the location. The scores were 
classified into 5 equal area classes: very low, low, medium, high and very high. Adding classes 
and then reclassifying produced the h a l  map. It combines gullying, mass movement and to some 
extent stream bank erosion. Map 14 indicates the inland erosion zones established. The areas with 
high and very high vulnerability to inland erosion are located within the southwest half of 
Antigua. 

Inland Erosion FVS 
Map 15 indicates that most of the facilities with the highest vulnerability to inland erosion are 
located within the southwestern half of Antigua. The facility with the highest FVS (12) is the 
Copper and Lumber Inn located in Dockyard. Unfortunately, the database assessment of the '17" 
factor did not differentiate between coastal and inland erosion. As a result, facilities such as 
Lashings Hotel on Runaway Bay have a high inland erosion score. The assumption must be made 
because of its location on the coast that it is subject to coastal 1 beach erosion not inland erosion. 
Therefore, facilities located on the coast should be ignored for this hazard rating. 
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Map 14. Antigua Inland Erosion Zones and Facility FVS 

Map 15. Antigua Location of Facilities with FVS Greafer than 7 

Feature Vulnerability to Inland Erosion 
Mainly woodland and rough grazing occupy the zones with high and very high vulnerabiiity to 
inland erosion. Some central settlements such as Potter's, Sea View Fann and Freeman's Village 
are located mithin these zones. The condition of roads in these areas is adversely affected by 
erosion. 
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Beach Erosion 

Beach Erosion Zones 
Beach erosion zones are established with the beach setbacks recommended by the DCA and 
applied to the beaches monitored by the Fisheries Division of Antigua and Barbuda. The 
Fisheries Division monitors the beach profiles of sixteen beaches in Antigua on a quarterly basis. 
Emphasis is placed on changes to the beach profie width and data has been collected since 1992. 
Most of the beaches in Antigua are categorized as medium to high erosion zones. The table below 
indicates the hazard categories and their respective rates of change. 

Hazard Categovy and Percentage Change in Beach Projile Width 

Nine erosion zones have some effect on facilities and features: 

Hazard Category 
Very Low 
Low 
Moderate 
High 
VW High 

Dickenson Bay 
Runaway Bay North . Runaway Bay South 
Lignumvitae Bay 
Crab Hill Bay 
=Moon Bay South 
Dutchman Bay North 
Long Bay 
Fort James Beach 

Rate of Change 
+3.38 to +5.28 
+1.18 to +3.37 
-0.43 to +1..47 
-2.34 to -0.44 
-4.25 to -2.35 

Beach Erosion Vulnerability Scores 
Only two facilities have scores of more than 50% of total possible score. These facilities, 
Lashings and Sunset Cove, are both located on Runaway Bay that has a medium rate of erosion. 
Sunset Cove is the only facility in Antigua located within a beach erosion zone. Map 16 indicates 
these facilities. 

Map 16 Facilities Most Vulnerable to Beach Erosion in Antigua 
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Feature Vulnerability to Beach Erosion 

The areas affected by the beach erosion zones are generally tourism development areas such as 
Dickenson Bay 1 Runaway Bay on the west coast and Long Bay on the east coast. Other featura 
affected are the airport I military zone in the nodeast, swamp and mangrove in the southwest 
and Crab Hill Bay settlement on the south coast. Dickeison Bay, Long Bay and Deep Bay are the 
areas with the high erosion rates that affect facilities and features. 

Barbuda 

Wind Zones 
Map 17 indicates the expected vulnerability to winds of Barbuda for various return periods. The 
10-year and 25-year stonns are predicted to place Barbuda in an area of low vulnerability with 
winds between 17 and 43 meterslsecond. The 50-year storm mill subject most of the island to 
moderate vulnerability with an area south of Codrington in a low vulnerability zone. Moderate 
winds are betmeen 43 and 50 meters I second and would be categorized as a categor). 2 hurricane. 
The 100-year storm would place most of Barbuda into a zone of high vulnerability to minds 
which would be of category 3 hurricane force and extensive damage could be expected. 

Map 17. Barbuda Wind Vulnerability By Return Interval 

The long-term vulnerability of Barbuda is shorn on Map 18. It is similar to the 50-year rztum 
storm with a small section on western Palmetto Point experiencing low vulnerability to &d. 

DRAFi"Antigu(uBarbudn National HdLWit igat ian Policy and Plan Page 30 



Map 18. Barbuda Long Term Wind Vulnerability 

Wind Vulnerability Score 
Map 18 indicates the distribution of critical facilities on Barbuda and their wind FVS. They are 
clustered around Codrington and the south coast. Very few facilities have low values. Map 19 
selects all the facilities that have scores greater than 2 1. The only exceptions are the Council Hall, 
Cocoa Point Airport and Hana Thomas Hospital. 

Feature Vulnerability to Wind 
Map 18 indicates that most of the features on Barbuda are moderately vulnerable to wind. The 
area of low vulnerability is to the south of Codrington and is largely occupied by woodlands. 

Map 19. Barbuda Features with Wind FYS Greater than 21 

Storm Surge 

Storm Surge Zones 
Map 20 indicates the storm surge vulnerability of Barbuda for the 10-year, 25-year, 50-year and 
100-year storms. It reveals that the 10-year storm is predicted to generate an area of moderate 
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storm surge vulnerability that occupies the lagoon, the mouth of the lagoon and extends into the 
bird sanctua~~. The southern portion of the spit may be breached by the surge tbat can be 
expected to range between 0.5 and 1.5 meters. 

The 25-year stonn subjects the entire northeast of the island to moderate surge vulnerability. The 
south coast and the peninsula between the lagoon and the south coast are also mithin an area of 
moderate vulnerabhty. The southern portion of the lagoon has a high vulnerability with surge 
between 1.5 and 3 meters. 

The 50-year storm subjects the entrance to the lagoon and its southern portion to high storm surge 
vulnerability. These areas increase in extent with the 100-year storm to include a section of the 
south coast and most of the north of the island. 

Vulnerability 
No Vulnerability 
LOW 
Meditnn 
High 

s$p Very High 50 Year 
I I 

Map 20- Barbuda Storm Surge by Return Period 

Map 21 indicates the expected long-term vulnerability of Barbuda to Storm Surge. The northeast 
of the island has a low vulnerability. The entire lagoon including the mouth has a high 
vulnerability with surge building in the south of the lagoon in excess of 3.0 meters. An area of 
moderate vulnerability extends south~ards fiom the lagoon across the peninsula. The entire 
coastline has a moderate vulnerability with and intrusion inland along the south coast of low 
vulnerability. 
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Map 21. Barbuda Long Term Vulnerability to Storm Surge 

Storm Surge Vulnerability Scores 
The Facilities with the highest scores are located along the lagoon in Codrington and on the south 
coast in the moderately vulnerable area south of the lagoon. Map 22 indicates that the facilities 
are River Port, Council Hall and The Electricity Power Station with scores of 24, 16 and 16 
respectively. 

Feature Vulnerability to Storm Surge 
The Bird Sanctuary, lagoon, sea ports and approximately half of the town of Codrington can be 
expected to be affected by Storm surge in the long term. Most of the inland areas affected by 
storm surge are occupied by mixed grazing / woodlands. 

Map 22 -Barbuda Facilities with Highest Storm Surge FVS 
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Waves 

Wave Zones 
Map 23 indicates the vulnerability of Barbuda to waves for each storm re- period. The 10-year 
storm is predicted to subject the lagoon and north coast to moderate vulnerability that -odd 
develop waves of 1 to 1.5 meters. Some intrusions of a low vulnerability zone d occur s o d  
and east of the lagoon with waves of 0 to 1 meter. The 25-year storm d increase this &usion 
and mostly to the north of the island d be within a low wave hazard m e .  The north coast will 
be mithin a m e  of high wave vulnerability. The 50-year return period d marginaIly increase 
vulnerability with the further intrusion of moderate waves inland. The 100-year storm nill 
generate a high wave vulnerability zone in the southern and northern sections of the lagoon 

The long term vulnerability of Barbuda to waves is shorn on Map 24. The lagoon is within a 
zone of high vulnerability. The northern section of the island is generally of low vulnerability and 
a zone of low vulnerability extends southwa~ds from the lagoon to the central portion of the south 
coast. The southeast tip of the island has high wave vulnerability. 

0  COB"""^ 
VulnerabUBy 

NoVulnsnbilily 
:;:<: LOW m wim 

High 
V q  High 

I 
Map 23. Barbuda Wave Vulnerability by Rerum Period 
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Map 24. Barbuda Long Term Vulnerability to Waves 

Wave Vulnerability Scores 
Only one facility has a high wave swre for Barbuda and that is River Port. It is located on the 
exposed southern coast in the area of the peninsula prone to storm surge and moderate waves. 

Feature Vulnerability to Waves 
The areas vulnerable to waves are similar to those vulnerable to storm surge. The lagoon, Bird 
Sanctuary will be most affected. The eastern sections of Codrington and development along the 
south coast can expect some damage. 

Drought 

Drought Zones 
Barbuda was divided into 10 watersheds that were ranked as low, moderate and high vulnerability 
zones. Map 25 indicates the drought vulnerability zones for Barbuda. The flats lands surrounding 
Codrington are considered to be the most vulnerable. 

DRAFT Antigu&arbuda National HazardMitigation Policy and Plan 



Map 25. Barbuda Drought Vulnerability Zones andFacility FYS 

Drought Vulnerability Scores 
The facilities with high drought scores are all clustered in Codrington with the exception of 
Cocoa Point Airport. The following facilities have scores of 20: 

Cocoa Point Airport 
CoQington Airport 
Fire Station 
Water Pumping Station 
E l d c a y  Power Station 

= Telephone Sub-station 
Public Works 

Feature Vulnerability to Drought 
Most of the development in Barbuda occurs within the zone of high wlnerabilay. The tom of 
Codrington and the entire south coast fiom River Port to Cocoa Point are located in the high zone. 
Palmetto Point and its agric- industrial and tourism development are located in the zone of 
low vulnerability 

Flooding 

Flood Zones 
Map 26 indicates the flood vulnerability zones for Barbuda. A very low vulnerability zone with 
two small low vulnerability zones to the north and northeast covers most of the island. 
Codrington is located mithin a zone of high vulnerability. Two moderate zones of vulnerab%ty 
are located along the southern section of the island. 
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Map 26 Barbuda Flood Vulnerability Zones 

Flood Vulnerability Scores 
Map 27 indicates the distribution of facility flood FVS. Most of the facilities with high FVS are 
clustered within Codrington within the zone of high vulnerability to flooding. Four facilities with 
high FVS are located in the zone of very low vulnerability. Palmetto Point Hotel and Cocoa Point 
Hotel are located along the south coast. Hana Thomas Hospital and Public Works are located 
along the edge of the high flood zone in Codrington. Figure 5 lists the facilities and their EVS 
value. 

Map 27 Barbuda Flood FVS 
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Figure 5 Barbuda Listing of Facilities with High Flood FJS 

Feature Vulnerability to Flooding 
The town of Codrington is the most significant feature vulnerable to flooding on the island of 
Barbuda. An area of tidal flats and woodland is subjected to low vulnerability- in the north. An 
area of swamp and woodland is moderately to flooding along the south east coast. 

Inland Erosion 
Inland Erosion Zones 
The inland erosion hazard assessment indicates that hazards of sheet and rill erosion and of gully 
erosion in Barbuda are minimal but mind erosion is relatively important and may provide a 
building development hazard. Rock fills on the edge of and in the highlands are also to be noted. 
Barbuda shows the highest hazard ratings on areas mith parent materials that may have been wind 
deposited. 

Map 28 shows the zones of inland erosion. The southern and western areas of the island are in a 
zone of low vulnerability. The eastern section of the island has a moderate vulnerabii. 
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Map 28 Barbuda Inland Erosion andFacility FVS 

Inland Erosion Vulnerability Scores 
The facilities on Barbuda are located within the moderate zone of wlnerability. Only River Port 
has a high score. 

Feature Vulnerability to Inland Erosion 

The area of moderate vulnerability is occupied by tidal flats and woodland in the north and 
grazing / woodland in the east. 

Beach Erosion 

Beach Erosion Zones 
Six beaches have been monitored quarterly in Barbuda since 1995 by the Fisheries Division. Of 
the six beaches monitored Two-Foot Bay and Dulcina Bay record accretion as the dominant 
process. Erosion is more dominant on Palm Beach and Palmetto Point and sections of Cocoa 
Point vary between accretion and erosion. Beach Erosion in Barbuda varies from very low to very 
high on Dulcina Bay and Palmetto Point respectively. Map 29 indicates the location of beach 
erosion zones. . 
Beach Erosion Vulnerability Scores 
No Facilities in Barbuda were located within Beach Erosion zones. Palmetto Point Hotel and 
Cocoa Point Hotel were located closest to high and very high Beach Erosion zones. 

Feature Vulnerability to Beach Erosion 
The beaches themselves are the features at risk from erosion. Palm Beach places a section of the 
spit and therefore the lagoon at moderate vulnerability to beach erosion. The beach at Palmetto 
Point is very vulnerable to beach erosion. 
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Coco Point 

Map 29 Barbuda Beach Erosion Zones andFaciliq Vulnerabiliy 

Summary 

Cumulative Vulnerability 
Cumulative vulnerability attempts to consider the total vulnerability of fkilities and areas to 
hazards in order to determine which facilities and areas are the most vulnerable. The cumulative 
Mllnerab'i of facilities is the total FVS of all hazard types. The cumulative vulnerabii of an 
area is the total of all the hazard wne scores for the area. 

Antigua 

Facilities 
The 'V value of facilities considers their damage history, structural and opedona1 
vulnerability. An examination of the total "V" value of facilities (h4ap 30 ) reveals that the 
facilities with the highest scores are clustered north of St. John's and in the Runaway Bay I 
Dickenson bay and Long Bay areas. Uap 31 indicates that the dishibhon of the total FVS scores 
is consistent with the distribution of the "V" scores. Map 32 visually represents the location of the 
highest FVS values with the use of contours. This method is only for visual impact as it allon% 
'%hotspots" to be easily seen. It is not meant to suggest that there is a continuous d c e  of FVS 
values. 
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Map 30. Tofal "V' ofFacilities in Antigua 

Map 31. Total FVS of Facilities in Antima 
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Map 32. Facility "FVS" Hotspots in Antigua 

'Sot spots" are caused by a combination of facility distriiution pattems and absoiute 'TVS" 
values. Areas with higher facility density have a denser contour pattern. Areas with high density 
and high 'WS' values appear as dark spots. The location of 'Xot spots" can be used to prioritize 
wer investigaiion. 

Hazard Zones 
Map 33. indicates the total hazard vulnerability zones generated from all hazard v u l n e r a b i i  
maps. The values generated are divided into equal classes. The highest total scores are located 
along the southeast coast in the Shirley Heights area. The area southwest of Parham Harbour also 
has a high score. The lowest scores are located in a strip across W Antigua. 

Map 33. Total Hazard Vulnerability Zones in Antigua 
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Barbuda 

Facilities 
River Port and Codrington Power Station have the two highest total FVS scores. The other 
facilities with high tdal FVS are Cocoa Point Hotel, Codrington Fire Station, Codrington Airport 
and Public Works. Map 34 indicates the distribution of these facilities. 

Map 34 Distribution of Facility Total FVS in Barbuda 

Hazard Zones 
The most vulnerable areas in Barbuda are south east of the lagoon and east of the mouth of the 
lagoon. Map 35 shows these hazard zones 

Map 35 Total Hazard Vulnerability in Barbuda 
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Section Ill: Analysis and Evaluation of Existing Systems 
The following assessment was undertaken on the basis of responses to questionnaires received 
from Government agencies and non-governmental organizations (NGOs). Twenty-three 
questionnaires were sent to Governmental institutions and two to NGOs. Twenty-four completed 
questionnaires were received: twenty-two (22) f?om government institutions and two (2) from 
NGOs. 

Capability Assessments 
The capability assessment revealed that of the twenty-two Government institutions which 
responded: 

Six (27%) are involved in mitigation activities 
= Thirteen (59%) are involved in preparedness and response stages of the disaster management 

process and 
= Three (14%) are involved in preparedness, response and recovery stages of the disaster 

management process. 

The following were the main conclusions made with reference to Government Agencies: 

(A) Institutional Capability 
Of the twenty-two Government Agencies responding, all stated that there is inadequate 
institutional capability for dealing with disaster management and, in particular, disaster 
mitigation. 

The following common inadequacies were identified: 

Lack of an appropriate policy hmework for disaster management. 
= Weak institutional and administrative structures. 

Lack of capability to plan, implement and monitor a disaster mitigation program. 
Ineffective institutional co-ordination systems. - Inadequate financial and human resources for carrying out disaster mitigation planning and 
implementation. 
Weak linkages between the Government agencies and the private sector. 

= An inadequate information system to facilitate the formulation, development, implementation 
and monitoring of a mitigation plan. 

(B) Legal Capability 
Legal capability refers to the availability and use of legislation, which enables the Government to 
engage in various hazard mitigation activities. 

Of the twenty-two government agencies responding, only four agencies or 19 % have any 
legislative mandate to undertake mitigation activities. These agencies are the Development 
Control Authority, Fisheries Division, Central Board of Health and the Antigua Public Utility 
Authority. 

The findings of the analysis showed that comprehensive legislation that deals with disaster 
management does not exist. The only piece of legislation that directly refers to natural hazards is 
the Emergency Powers Act. Under this Act, the Cabinet is empowered after the occurrence of any 
hurricane, earthquake or flood to declare a state of emergency, and to make orders for securing 
the essentials of life and for the preservation of the health, welfare and safety of the public. This 
legislation is inadequate to deal with comprehensive disaster management, as it is limited to 
disaster response. 
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Other Acts and Regulations that are pertinent to natural hazard mitigation include: 

the Land Development Control Act No.10 of 1997, 
the Land Development Control Regulation No.20 of 1998, 
the Building Code and Guidelines, 
the Fisheries Act of 1983, the Marine Areas (Preservation and Enhancement Act) Chapter 
257, the Marine Restriction Order of 1973 and the Marine Preservation and Enhancement 
Regulation of 1973, that deal with coastal zones, and 
the Public Health Act (Chapter 353) and Public Health Regulations that deal with such 
mitigation measures as vector control. 

Overall, enforcement of the Acts and Regulations that facilitate mitigation are extremely weak. 
This is due to: 

1) The lack of appreciation of the need to include mitigation planning in development 
decision making. 

2) The lack of adequate administrative structure and a cadre of trained staff with the 
knowledge and skill to enforce the Acts and Regulations. 

3) The absence of land use and zoning regulations that can control the amount, timing, 
quality and density of new developments. All these characteristic of growth can 
determine the level of vulnerability of a community in the event of a natural hazard. 

4) The lack of land use regulations that can be effective in preventing unsuitable 
development from occurring in hazard-prone areas. 

(C) Political Capability 
The result of the capability survey showed that all Govenunent agencies indicated an interest in 
disaster management and mitigation activities. However, there is a lack of strong commitment to 
and support for mitigation activities. 

Notwithstanding, the indication of interest by government agencies in disaster management and 
natural hazard mitigation, the political will and support for these activities are not as strong as are 
required if the Natural Hazard Mitigation Policy and Plan are to be successfully implemented. 
The capability of a government is obviously linked to its political capability. 

Many of the disaster management activities carried out by officials listed in the institutional 
framework analysis will be politicians, whose decisions are sometimes swayed by the political 
climate of the moment rather than by long range benefit to the community. Consequently, there 
needs to be a heightened awareness of mitigation issues by the political leadership and sustained 
support and commitment to the mitigation goals. 

(D) Financial Capability 
The capability analysis indicates that there is no specific budgetary allocation to facilitate 
mitigation and that natural hazard mitigation activities are not integrated into the budgetary 
process. 

The capability analysis reveals that: 

1) All of the hventy-two Government agencies lacked adequate financial capability to cany 
out mitigation activities. 

2) There is no specific budgetary provision made for disaster mitigation. 

Not withstanding the above, the public sector finances are under considerable stress with 
consistent deficits. It will therefore be extremely difficult to effectively finance mitigation 
activities that require an expenditure of funds from new budgetary sources. 
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As a result, it will be necessary for the Government to identify mitigation activities that can be 
undertaken within existing programs, as well as to forge alliances with the private sector, NGOs 
to assist in finding resources for mitigation activities. In addition, there is an urgent need for 
Government to take advantage of inter-national and regional co-operation to benefit from 
technical assistance, technological transfer and grants and loans where possible. 

While it is necessary to have adequate financial resources for Mitigation activities, it must be 
emphasized that Government should adhere to sound mitigation practices by ensuring that 
government buildings and infrashucture are designed, constructed and well maintained to ensure 
their resilience in the face of natural hazards. 

(E) Technical Capabili@ 
An analysis of the responses to the capability questionnaire showed that all twenty-two of the 
Government agencies indicated there is inadequate technical expertise to undertake mitigation 
activities. 

The following are the main areas in which there are deficiencies in Technical Capability: 

Lack of expertise in Disaster Mitigation Planning. 
= Lack of training at various levels in Disaster Management. 

Lack of training to undertake Hazard Assessments and Vulnerability Analyses. 
The Details are shown in Appendix V. 

Existing and Future Capability to Mitigate the Impacts of Natural Hazards 
In Antigua and Barbuda 

The table shows that existing Institutional, Legal and Financial Capabilities are lowlweak, while 
Political and Technical Capabilities attracted a moderate score. On the basis of the analysis above 
an overall assessment was made of existing and future capabilities to pursue Mitigation 
Activities. The result of the overall assessment shows that existing capability amacted a low 
rating. This justifies an intervention to strengthen capability. 

The Table also shows improvement in overall future capability. This improvement will only take 
place if active measures are taken to strengthen capability. The details of this intervention can be 
found in Chapter IV under Programme Areas Institutional, Capacity Building, Training and 
Legislation. 

Acceptabiliry/Conclusions 
The Table below is based on the probability, magnitude and vulnerability of individual hazards 
and the existing and future vulnerability to the hazards. The Table also depicts existing and futlrre 
capability. 

The table shows that hunicanes, storm surges and droughts have the highest probability with 
increasing frequency and intensity, and also with the highest magnitude limpact. The table also 
indicates that the islands' vulnerability to these hazards is high. In the case of drought, Antigua's 
vulnerability has somewhat been reduced owing to mitigation measures taken by the installation 
of the desalination plant. The table indicates that existing capability to respond to these hazards is 
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low / weak. The table also indicates improvement in capability, but this improvement can only 
take place if active measures are taken to strengthen capability. 

Capability Assessment Summaly Chart 

Stream Inland 

The assessment of capabilities of Government agencies in Antigua and Barbuda revealed the 
urgent need for strengthening in various areas. There is an awareness of an interest in the need for 
canying out mitigation activities, however this awareness could be heightened. There is also the 
need for increasing the technical capabilities for agencles through training. 

Mitigation Opportunities 
Many opportunities exist for incorporating mitigation measures into existing programs and 
activities. Amongst these opportunities are: 

Approve the Draft Physical Development Plan and implement the recommendations 
contained in the Plan for Land Use Planning and Management 
Modification of development system to guide the types, density, design, timing and quality of 
development 

= Enforcement of development regulations 
Land use zoning in vulnerable areas 
Guide development away from high risk areas 
Enforcement of building codes 
Develop policies and zoning maps 
Institutionalize environmental 1 coastal zone management, environmental impact assessments 
Serious public education / awareness and information programmes 
Integrate natural hazard mitigation planning into social, economic environmental planning 
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Section IV: Plan Formulation 

Mitigation Goals 
Four major goals were identified and several objectives were derived fiom these goals. The four 
broad areas covered by these goals are: 

1) Vulnerability Reduction 
2) Environmental Management 
3) Public Education and Information 
4) Institutional Strengthening and Capacity Building 

The Plan Goals identified are: 

1) To reduce the vulnerability of Antigua and Barbuda fiom the adverse impacts of natural 
hazards. 

Antigua and Barbuda are prone to natural hazards, which have been identified in the plan. Over 
the last ten years, the economy, environment and critical infkfructure have been adversely 
impacted with consequential social economic and financial costs. The evidence indicates that the 
frequency and intensity of hurricanes and tropical storms are on the increase. The hazard and 
vulnerability analysis indicated that vital critical facilities and lifeline systems are located in 
vulnerable zones. The purpose of this goal is to reduce the vulnmbility of the population, 
economy and infrastructure from the adverse impacts of natural haza~ds. 

2) To protect the features of the natural environment that will aid in the reduction of natural 
hazards. 

Development pressures and neglect have substantially damaged many important elements of the 
natural environment and threaten continuous destruction and degradation in the fuhre. Many of 
these features, such as wetlands and mangroves, serve to naturally mitigate the impact of natural 
hazards. Development impacts on the environment in several ways, including: 

Direct alteration of critical habitat by destroying reefs and mangroves, sand mining and 
dredging of harbours 
Injection of pollutants into the environment such as fertilizers and pesticides commonly used 
for agriculture 

= Over - exploitation of natural resources such as using beach sand for construction. 

The islands' natural resource base is crucial to the future of the economy and its protection should 
be given high priority in mitigation programmes or policy. 

3) To promote Disaster Mitigation Awareness in Antigua and Barbuda 
Society must be filly aware of its vulnerability to natural hazards and aware of means to reduce 
their impacts before it will insist upon and support measures to mitigate the impacts and take 
individual steps necessary to protect lives and property. Generating this level of awareness is 
perhaps the most challenging task. The public must see hazard mitigation as a basic component of 
civic responsibility. Techniques for articulating this howledge in a way that impels action by 
individuals, private sector organizations must be developed, refined and put into practice. 

4) To enhance the capacity of the public and private sector to undertake mitigation activities 
in Antigua and Barbuda. 

The capability analysis concluded that institutional capability for disaster management and in 
particular mitigation is weak It is imperative that institutional capability and capacity building be 
given priority attention to ensure the successful implementation of the strategies, plans and 
programs included in this plan. 
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Objectives and Strategies 
The objectives and strategies to be pursued under the respective goals are as follows: 

Goal I 

Objectives 
The following are the Objectives to achieve Goal #I: 

Objective #I: To protect the major economic sectors of Antigua and Barbuda 
Objective #2: To protect infrastructure systems of Antigua and Barbuda 
Objective #3: To develop necessary legal systems to support mitigation activities. 
Objective #4: To reduce damage to existing and future development of Antigua and Barbuda. 
Objective #5: To reduce loss of life and personal injury from hazardous events 

Strategies 
To realize the objectives, the strategic approaches will be: 

Objective #1: 
Ensure that buildings which will accommodate such activities are located in areas which are 
not susceptible to damage from hazardous events. 

9 Ensure that buildings which will accommodate such activities are built to the require 
standards. 

= Development of mitigation plans for each sector. 

Objective # 2 

Develop lifeline systems to the highest possible standards 
Ensure that key lifeline systems are located in the least vulnerable areas. 
Retrofit vulnerable buildings that accommodate infrastructure activities. 

Objective #3 

Preparation and enactment of Comprehensive Disaster Management Legislation. 
The enactment of Comprehensive Disaster Management Legislation 
That the Draft Physical Planning Act should be approved. 
That all existing legislation pertinent to disaster mitigation should be upgraded and 
strengthened. 

Objective #4 

That critical facilities which have been identified as vulnerable should be retrofitted so that 
they can withstand the impacts of natural hazards. - Ensure that the Building Code is enforced 
Enforce land use controls 
Build public infrastructure to the required standards i.e. to the requirements of the most up-to- 
date building codes. 
Ensure that hazard mapping is updated so that there is reliable information about vulnerable 
areas. 

Objective #5 
Put in place evacuation measures for communities/population that are at high risk 
Development of warning systems to inform the communities about any events which are 
likely to occur - Ensure agencies which need to respond are provided with all necessary equipment. 
Adopt and implement the Shelter Management Policy 
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Objectives 
The following are the Objectives to achieve Goal #2: 

Objective #I: To maintain a systematic inventory of environmental areas that are at risk to the 
effects of hazards 

Objective #2: To protect environmental features, which can protect existing and future 
development from the effects of natural hazards. 

Strategies 
To realize the objectives, the strategic approaches will be: 

Objective # l 

Ensure that a comprehensive information system incorporating mitigation con- is 
developed for the environment 

Objective #2 

= Ensure that comprehensive environmental legislation is prepared and enacted for Antigua and 
Barbuda. 

= Development and implementation of an environmental policy which will take into account 
mitigation measures that will aid in reducing the vulnerability of Antigua and Barbuda to 
hazards. 

Goal #3 

Objectives 
The Objectives for achieving this goal are: 

Objective #I: To empower communities so that they will be able to implement mitigation 
measures to protect themselves from disasters. 

Objective #2: To provide the private sector, NGOs and community groups with skills so that they 
can routinely implement mitigation measures in any projects which they may undertake. 

Objective #3: To ensure that the population is exposed to mitigation concepts from the earliest 
age. 

Strategies 
To realize the objectives the strategic approaches will be: 

Objective # 1 

To develop comprehensive programmes and activities with emphasis on community 
mitigation 
To assist communities with the development of their mitigation programmes. 

Objective #2 

Develop comprehensive training programmes for the private sector, NGO's and community 
groups to increase their technical knowledge. 

Objective #3 

Ensure that disaster mitigation is incorporated in school curricula at all levels. 
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Goal #4 

Objectives 
The following are the objectives to achieve the Goal of Institutional Strengthening and Capacity 
Building: 

Objective #1: To ensure that mitigation planning is integrated into the operations of all 
government departments and agencies. 

Objective #2: To develop and strengthen the institutional capacity of all agencies in Antigua and 
Barbuda. 

Strategies 
To realize the objectives, the strategic approaches will be: 

Objective #1 

Institutionalize the National Mitigation Council and the National Mitigation Committee 
Provide agencies which carry out mitigation activities with adequate financial and human 
resources. 
Appointment of a mitigation planning officer. 

Objective #2 

= Expand the mandate the National Office of Disaster Senices (NODS) to include disaster 
mitigation 
Provide NODS with staff trained in mitigation planning and management. 
Establish a national hazard database in collaboration with key agencies. 

= Develop a comprehensive training programme in all areas of mitigation so that public 
agencies can develop their skills. 

Policies 
An enabling policy framework is essential to support hazard mitigation efforts. To this end, 
Government will give serious consideration to put in place a number of policies, which will guide 
mitigation actions. The following are the key policy issues to which attention will be given: 

1) Physical Plans will take account mitigation planning 
2) Legislation, which will deal with mitigation, will be put in place so that all aspects of 

mitigation can be dealt with in a comprehensive manner. 
3) Public infrastructure should be sited in such a manner that they are not located in 

vulnerable areas. 
4) Lifeline systems (e.g. electricity and water) should be constructed to the standards 

required by the appropriate Building Codes 
5) That the Building Code be continually be reviewed and updated to ensure that the they 

incorporate new information about required standards. 
6)  Climate Change shall be monitored by the Environmental Division and other relevant 

agencies so that the information can be included in plan preparation at all levels, 
7) That the relevant agencies will collaborate in the development of environmental and land 

policies for the coastal zone. 

Programs and Projects 
The programs and projects were informed by the results of the hazard and vulnerability 
assessment. The programs and projects fall under the following headings: 

1) Policy - The policies included in this plan are to provide an enabling framework for 
mitigation activities. 
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2) Institutional Strengthening and Capacity Building - The program seeks to strengthen the 
capability of institutions to plan, implement and manage mitigation programs. It also 
includes a program for strengthening disaster management capability and physical 
planning capability. Under this program, training at all levels will be taken to enhance 
capacity. 

3) Environmental Management - Environmental degradation makes a contribution to the 
adverse impacts of hazards. The purpose of this program is to develop and implement a 
program of environmental protection and management. 

4) Public Education and Awareness - The purpose of this program is to create awareness of 
disaster reduction amongst policy / decision makers and communities of the risks posed 
by natural hazards, and the need to take mitigation measures. 

5) Legislation - The purpose of this program is to ensure that appropriate disaster 
management legislations are in place. 

The details are shown in the tables in appendix VI. 
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Section V: Phasing and Implementation 
Mitigation planning and implementation is an on-going activity and it is proposed that it should 
be integrated in the national development planning process. This is in recognition of the need to 
make the Plan an operational document for periodic review and modification as events dictate. 
The system will provide an early warning capability to enable the Government to identify 
instances of failure/bottlenecks to implement policies, programmes and projects and allow for 
quick corrective response. 

In the implementation of the Mitigation Plan, the Government, through its various agencies, will 
consult regularly with all stakeholders, including the private sector and Non- Governmental 
Organizations with a view to ensuring its effective implementation. The Mitigation Policy and 
Plan will find its tangible expression in the work and functions of the Ministries and agencies of 
Government, the National Mitigation Council, the National Mitigation Technical Committee, the 
private sector and Non-Governmental Organizations. In the implementation of the projects and 
programmes, these agencies will be encouraged to strive for high levels of efficiency and cost- 
effectiveness in the delivery. 

Commitment and Ownership 
It is recognized that for the Plan to guide programming at sectoral, ministerial and community 
levels, the following must be in place: 

i) A strong commitment to Mitigation Goals and Activities 
ii) An acceptance of the principles and philosophy of mitigation planning and 

programming 
iii) An acceptance of the validity of the approach taken to the formulation and 

development of the Plan 
iv) Integration of Mitigation Planning in the national development planning and the 

budgetary processes. 
v) A sense of"  ownership " of the Plan so that it becomes a basic tool for defining 

and guiding mitigation activities. 
Recognizing the need for the above requirements, a National Mitigation Council (NMC) and a 
National Mitigation Technical Steering Committee (NMTC), made up of members from both the 
public and private sector and NGOs, were established. The purpose of the Council and the 
Mitigation Committee was to co-ordinate inputs and responses at the Government 
agenciesiMinisteri1 and Community level and to review documentation and to inform plan 
development relative to the production of the plan. 

It is proposed that the NMC and the NMTC will be standing institutions to advise on problems 
relating to implementation and to set in motion plans and systems for monitoring/evaluation and 
updating of the plan document. 

The recommended institutional structure for plan implementation is as follows: 

The National Mitigation Council 
To ensure genuine national participation in mitigation activities, The National Mitigation Council 
will be maintained. This Council will report to Cabinet through its Chairman, the Minister of 
Planning and Implementation. The functions of the council are: 

1) To advise Cabinet on Mitigation Policies. 
2) To oversee the formulation development and implementation of the Mitigation Policy 

and Plan. 
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The specific functions of the National mitigation council are: 

1) To provide policy guidance on mitigation planning and management for submission to 
Cabinet through its chairman, the Minister of Planning and implementation. (This 
arrangement of having the Minster of Planning as Chairman of the NMC reflects the 
policy commitment to integrate mitigation activities in the national sociwconomic 
development planning process). 

2) To oversee the implementation of the plan. 

In the execution of its role, it is expected that the Council will, among other things, establish a 
common mitigation language to enable everyone to understand exactly what is to be done. The 
Council should also encourage Public Awareness throughout the nation through schools, 
workplace, and media publicity. 

It is recommended that the National Mitigation Council should remain in place to provide 
guidance and direction to agencies for specific planning activities. 

The National Mitigation Technical Steering Committee 
This is a Technical Committee made up of representatives of Government agencies, private sector 
and NGOs. Its general role is to inform and guide the formation and the development of the Plan, 
monitor, evaluate, review, and recommend updates of the plan: The specific functions and 
responsibilities of the Committee are: 

1) To provide technical support and guidance for the formulation and the development of 
the mitigation policies and plan. 

2) To ensure that the plan is implemented. 
3) To monitor, evaluate, and review the plan to ensure that the said Plan is achieving its 

goals and objectives, and the programs and projects are implemented. It will also make 
recommendations for updates to the plan. 

National Office of Disaster Services (NODS): 
The National Office of Disaster Services is the agency with the responsibility for disaster 
management and for putting in place mitigation measures against national hazards. It will be 
responsible for cocoordinating the efforts of other national, community and other relevant 
agencies in the formulation and development and implementation of mitigation stmtegies and 
programs within the guidelines of the national mitigation policy and plan. Essentially, the role of 
NODS is to co-ordinate the planning and implementation process. 

As the agency responsible for the co-ordination it is imperative that the legal mandate of NODS 
be expanded to include mitigation. This will have financial implications for the provision of 
adequate human resources to include a mitigation officer and supporting office structure and 
equipment. NODS will organize for periodic monitoring, evaluation, review and updating of the 
plan that commits agencies to mitigation activities within given time schedules. Although NODS 
is not an implementing agency, it will be responsible for coordinating the national mitigation 
effort. 

Government's Disaster Liason Offiers 
The roles of disasterniaison Officers at Government Ministries and agencies should be expanded 
to include mitigation. These liaison officers should be senior officers and will be required to be 
trained. 
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Phasing 
The phasing of the Plan is as follows: 

The plan will be a long-term plan of ten years' duration. 
There will be operational plans of five years duration to fit in with the time scale of the 
National Development Plan. 

Implementation Strategy 
The elements of the recommended Implementation Strategy are listed as follows: 

1) On completion of the Mitigation Policy and Plan (the Master Plan), stake holders, which 
include Government Ministries and Agencies, the Private Sector, Non-governmental 
organizations and Community Groups, will be required to prepare their own Mitigation 
Plan(s) using the Master Plan as a guideline. 

2) The Technical Committee will monitor the plans and advise the Council. 
3) The mitigation planning process will be linked with the budgeting process to translate 

medium term mitigation plan targets into annual programs and projects for public 
investment. 

4) Each Government Ministry/agency will include in their Program Budgets resources for . - 
mitigation activities. 

Instruments for Implementation 
The principal instruments for implementing the Natural Hazard Mitigation Policy and Plan are: 

The expenditure budget of Antigua and Barbuda 
The revenue budget including taxation, loans and revenue policies 
Grants and Technical Assistance from external sources 
The annual program of Statutory Bodies 
The legislative program 

Each should be compatible with the other to comprise a coherent package of mitigation programs 
and policies, which are consistent with long term goals and objectives of the Government. In this 
context, the annual budgetary cycle provides a convenient framework for interactive evaluation 
and plan modification. 
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Section VI: Evaluation, Monitoring and Updating 
Since the Plan is not a static document, it will be necessary to put in place a System for 
Monitoring and Evaluation. 

To this end the Technical Advisory Committee, in consultation with the Mitigation Council, will 
develop a process for monitoring and evaluating the progress being made by Antigua and 
Barbuda to mitigate the impacts of natural hazards. 

A system of indicators and benchmarks will be used to monitor progress yearly. 

The monitoring and Evaluation System should be designed is such a manner that allows for 
feedback, effective communication, accountability and transparency. It should also include a 
system of reporting. 

The cycle and rhythm of mitigation plan implementation, monitoring, evaluation, revision and 
updating require a cadre of trained persons with the requisites skills and expertise in both the 
private and the public sectors. Consequently, the Government will organize and implement a 
program for organizational and institutional strengthening to ensure that agencies are making an 
effective contribution to the planning and implementation process. 
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GLOSSARY 

State of Social Behavior 

Normal State 
Normal societal behavior; partial or total fulfillment of society's needs. 

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

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

Recovery State 
Society recovers from an event and approaches the pre-disaster state. 

Hazard 
The event itself or the probability of the event. 

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

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. 

Hazard Assessment 
The process of estimating the probability of the occurrence of a potentially damaging 
phenomenon of given magnitude within a specific period of time. 

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

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

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

Zoning 
The detailing of the use and intensity of development for specified parcels of land. 
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Development Standards 
Site planning, building and engineering standards, which are applied to development proposals to 
achieve confotmity with established land, use policy, building codes and other regulations. 

Capability Assessment 
A determination of the jurisdiction's ability to deal with identified hazards and to identify 
shortfalls in capability. 

Mitigation Opportunities Analysis 
An examination of assessment of all areas of planning and development activities in order to 
identify mitigation opportunities. 

Sustainnble 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. 

Facility Vulnerability Score: FVS = (L + V )  HPS 
Where "FVS" is the Facility Vulnerability Score, "L." is the Locational Vulnerability, 'V is the 
Facility Vulnerability and "HPS" is the Hazard Priority Score. 

TAOS 
The Arbiter of Storms, a quantitative storm hazard computer model. 
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List of Proposals 

PROGRAMME AREA: Strengthening Legislative Framework and Enforcement 

Name Of Project: Legislation 
* To create the legal requirements to facilitate Natural Hazard Mitigation. 

To providing an effective legal and regulatory framework to facilitate natural hazard 
mitigation. 

Basis For Action 
Comprehensive legislation that expressly deals with natural hazard mitigation policy, 
planning and management in all four stages of the mitigation cycle does not exist The only 
piece of legislation that directly refers to natural hazard is the Emergency Powers Act 
Chapter 148 of the Revised Edition of the Laws of Antigua and Barbuda. Under Sections this 
Act, the Cabinet is empowered after the occurrence of any hwicane, earthquake, fire or flood 
to declare the existence of a state of emergency, and to make orders for securing the 
essentials of life and for the preservation of the health, welfare and safety of the public. 
This legislation is inadequate to deal with disaster management, in that it does not 
address disaster management, hazard mitigation planning and management in all 
stages. 
Intervention under this Act is limited to disaster response. The National Office of 
Disaster Services (NODS), which has responsibility for advancing hazard mitigation, 
disaster preparedness, and emergency measures through facilitating and coordinating 
the development and implementation of integrated disaster management systems does 
not have any legislative mandate. 

There are a number of other Acts and Regulations that are p d e n t  to Disaster Mitigation 
(natural hazard mitigation). These include the Land Development Control Act No.15 of 1997, the 
Land Development Control Regulation No. 20 of 1998 and the Building Code and Guidelines. 

Other applicable legislation include: 

= Fisheries Act of 1983, which requires the Fisheries Division to prepare a fisheries 
management plan, 

= Marine Areas Preservation and Enhancement Act (Chapter 257), the Marine Area Act 
(Chapter 260), the Marine Restriction Order of 1973 and the Marine Reservation and 
Enhancement Regulation of 1973, which deal with coastal zone and territorial waters, 
Public Health Act (Chapter 353), Public Health Regulations (Chapter 353) and St. John's 
City Regulations of 1952, which deal with such mitigation measures as vector control 

Existing legislation does not provide for an efficient system for development control and planning 
or ensure that development is environmentally sustainable. 

Overall the enforcement of the Acts and Regulations are extremely weak. Amongst the main 
reasons are: 

There is a lack of appreciation by policy makers and implementen relating to sustainable 
development and mitigation policies and management to reduce vulnerability to nahnal 
hazard. 
Lack of effective co-ordination 
The existing legal framework in Antigua and Barbuda is inadequate to provide for an 
efficient system for development control and planning and to ensure that development is 
environmentally sustainable. A Draft Physical Planning Act and Environmental Impact 
Assessment Regulations were prepared with assistance from the United Nations and 
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submitted to the Government of Antigua in April 1998. This proposed legislation 
incorporates expanded building control and development planning provisions and 
comprehensive new environmental protections measures in one Act that is designed to 
facilitate land-use planning and sustainable development. 

Objectives 
The objective is to create the legal and regulatory requirements to facilitate Hazard Mitigation. 

The overall objective is to promote the integration of natural hazard mitigation and environmental 
and development policies through appropriate legal and regulatory policies, instruments and 
enforcement mechanism. 

Strategies For Implementation: 
The preparation and approval of a Comprehensive Disaster Management Legislation. 
Approval and enactment of the Physical Planning Act and Environmental Impact Assessment 
Regulations. 

= Upgrading and strengthening limited existing legislation pertinent to Natural Hazard 
Mitigation. 
Substantial strengthening of the Building Code. 
Strengthening of the institutional capacity for enforcement and compliance. 
Dissemination of information by way of Public Awareness Program with a view of informing 
the public and government agencies of vulnerability to natural hazards, and to get support for 
the legislative policies in the area of disaster mitigation. 
Facilitating easy access to the building code and guidelines by the Public, in particular to 
Developers and the Construction Industry, so that the provisions of the Building Code will 
become well known. 

Agency Responsible 
The Legal Division with strong inputs by way of consultation with the Ministry Responsible for 
Disaster Management, and key agencies such as the National Disaster Services, the Development 
Control Authority, the Environmental Division, the Ministries of Planning, Agriculture and 
APUA. 

Requirements For Implementation 
An Enabling Policy and Legislation framework is in place to facilitate Disaster Mitigation. 
Legislation enacted. 
Strengthening of the Institutional Framework to facilitate enforcement and compliance. 
A vibrant and effective Public Education Program. 
Training of Staff in particular Building Inspectors. 
An appropriate Administrative System. 

Phasing 
September 2001 - March, 2002 

Resources Required 
An adequate trained Cadre of Staff with knowledge of the Legislation and policy framework 

* Financial and Human Resources and equipment 
An adequate Budget to key agencies to finance implementation of legislation 
An effective and efficient Information System. 
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Key Indicators 
A Comprehensive Disaster Mitigation Legislation is in place and other legislation pertinent to 
mitigation is in place 
The extent to which enforcement and compliance has reduced vulnerability to natural 
hazards. 
Trained Staff is in place to facilitate enforcement. 
The services of a Legal Officer are dedicated to key agencies to assist with the effective 
implementation of Disaster Mitigation and Environmental Legislation. 

Costing 
The costing of all proposals remains to be completed. 

Name Of Project: Strengthen the Capabilities for Physical Pbnning 
Basis for Action 

1) The government has recently outlined a physical development plan for the City of S t  
John's in Antigua. The benefits from the development of this plan depend upon proper 
implementation. 

2) The current policy and legislative framework for social, economic and environmental 
planning is weak. 

3) A commitment is lacking at all levels to environmental, social and economic planning, so 
as to facilitate sustainable development. 

4) Inter-agency collaboration to facilitate impact assessments is lacking. 
5) Most homes were not built to hurricane-resistant standards, while coastal development 

has been indiscriminant. These actions have placed additional stresses on the island, 
resulting in increased vulnerability to hazards. 

Objectives 
1) To strengthen the physical, economic and environmental management process by: 

(i) Reducing vulnerability to current and future climate variations by 
implementing appropriate policies and programs (e.g. building codes and 
coastal zone management). 

(ii) Integrating environmental planning with social and economic planning, so as 
to promote sustainable development initiatives. 

StrategiesIActions 
Formulation of a national policy for sustainable development, incorporating social, 
economic and environmental development issues. 

= Strengthen the capability of the physical planning unit and related agencies to 
facilitate the implementation of the physical development plan. 
Improve interagency collaboration to improve impact assessments. 
Review and strengthen physical planning legislation as an integral component of 
environmental legislation. 
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PROGRAMME AREA: Strengthening Legislative Framework and Enforcement 

Name of Project: Strengthening Institutions 

Basis for Action 
The capability assessment indicated inadequacies in all areas-institutional, technical, political, 
financial and legal-for comprehensive disaster management and, in particular, mitigation. 

Objectives 
To strengthen the institutional capacity of agencies in Antigua and Barbuda to plan, implement 
and manage disaster mitigation programs. 

Strategies for Implementation 
Plan and implement training course/workshop in mitigation activities - Formulate a comprehensive national policy on mitigating natural hazards. 
Hazard mitigation planning should be integrated into every stage of the social and 
economic development planning process. Development project must incorporate 
sound environmental and hazard management. The most effective approach to 
reducing the long-term impact of natural hazards is to incorporate natural hazard 
mitigation activities into the process of integrated development planning and 
investment project formulation and implementation. It is also recommended that the 
linkage between physical planning and social and economic planning should be 
strengthened. 
Integrate natural hazard mitigation planning into the budgetary process. - Institutionalize hazard mitigation planning 
Assign officer responsible for: 1) mitigation planning, 2) implementation of the plan 
and the preparation of project proposals, 3) monitoring, evaluation and updating of 
the plan. 
Expand the mandate of NODS and provide it with an adequate cadre of trained staff 
Institutionalize the National Mitigation Council and the Mitigation Committee and 
provide them with a solid orientation in mitigation planning 
The preparation and approval of comprehensive disaster management legislation 
Approval and enactment of the Physical Planning Act and Environmental Impact 
Assessment regulations. 
Upgrading and strengthening the limited existing legislation pertinent to mitigation 
Strengthening of the institutional capacity for enforcement and compliance 
Dissemination of information to inform the public and government agencies of 
vulnerability to natural hazards. 
Facilitating access by the public and construction industry to the building code and 
guidelines 
Integrate communities in all aspects of mitigation. Empower communities to act. 
Devise effective targeting of mitigation interventions. 
Establish a national disaster database. Compile statistical data on natural hazards and 
annual reports on the implementation of the database and the mitigation plan. 
Provide adequate financing and human resources for disaster mitigation. 

* Establish regional and international cooperation for technical assistance and 
technology transfer for hazard vulnerability reduction. 
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PROGRAMME AREA: Environmental Management 
Name of Project: Environmental Protection 

Basis for action 

The environment of Antigua and Barbuda is under serious stress due to unplanned development. 
Among the main environmental problems are land degradation due to over-grazing by animals, 
deforestation and coastal mis-management. These man-made factors have increased the 
vulnerability of the country to natural disasters. For example, over-grazing by livestock increases 
the vulnerability to drought and flooding. To address these problems, a program of environmental 
protection and management is required. 

Objective 

To protect environmental features, which can protect existing and future development from the 
effects of natural hazards. 

Strategies 

1. Develop and implement an environmental policy 

2. Enact and enforce environmental legislation 

3. Integrate environmental planning and management into social and economic planning 

4. Develop and implement an environmental plan 

5. Strengthen the institutional human resource capabilities to undertake environmental 
monitoring 

6 .  Determine agency jurisdiction for environmental management 

7. Strengthen collaboration, coordination, consultation and dialog among agencies and the 
private sector to address environmental issues 

8. Involvement of community g~oups in environmental planning and management 

9. Leverage community-level expertise in the formulation and monitoring of environmental 
management plans and programmes. 

In light of the importance of tourism to the economy and the fact that this indusby is heavily 
dependent upon a healthy environment, environmental protection and management is central to 
protecting the economy of AntiguaBarbuda. 
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Program Area: Vulnerability Reduction to Natural Hazards 

a) Name of Project: Flood Mitigation 

Basis for Action 
The current concern about flooding in Antigua and Barbuda was prompted by the recent 
experience of Hurricane Lenny in 1999 when about 460 millimeters of rainfall fell over three 
days. There was flooding island wide, which was very unusual, for the islands were not 
considered prone to flooding. Hurricane Lenny was phenomenal and far exceeded the previous 
maximum amounts as the available records showed. 

Flooding of the magnitude that had not previously recorded occurred on the island of Antigua and 
Barbuda between November 17 and 19, 1999, significantly increasing the awareness of the 
islands' vulnerability to flooding. This hurricane was one of four that hit that hit the islands since 
1995. All were accompanied with significant rainfall that had potential for flooding low lying 
areas and thus add damage caused by high winds. 

For Antigua, extensive flooding is confined to about four regions, all primarily located in the 
northern half where the majority of the population lives. Two of these regions are of critical 
importance, the flood plain of Cook Creek Watershed, which is densely populated with basic 
housing, and the Fitches Creek floodplain, also densely populated and containing important road 
links to the international airport. The other two areas at Potters Village and Parham also have 
significant population and are vital to the island's network. 

Causal Factors 
Many of the problems are owed to the physical characteristics of the watershed and their flood 
vlains and the inadeauacv of natural drainage channels. Poor infrastructure desim. construction . . - - .  
and infrequent maintenance serve to exacerbate the flooding. Additionally, there are pressures for 
developing for housing in floodplains that, if unchecked, have potential for increased runoff and 
more severe flooding in these areas. 

Barbuda 

In Barbuda, run off generally occurs rapidly due to its very thin soils depths and predominantly 
limestone surface that provide very little infiltration and relatively low flow retardation. Its 
watersheds are primarily undeveloped with scrubby vegetation covering most of the area. No 
rivers and few gullies exist and therefore runoff occurs mainly as sheet flow. Runoff accumulates 
in depressions; otherwise it may flow into Codrington, the main town, on its way to be discharged 
in the salt ponds and the sea. 

The roads appear to function as drains and just north of Codrington where several roads merge, 
runoff is concentrated there from a catchments area of about 20km2. This area, noted to have 
suffered worst from humcane Lenny, contains several abandoned quany pits whose limestone 
lining has become blocked with a thin impenetrable soil layer. Water collected from these pits 
from runoff would remain impounded for several days to weeks owing to slow infiltration rates of 
the lining. Drainage infrastructure is minimal, consisting of small box drains and small circular 
culverts throughout Codrington. 

Objectives 
To reduce the vulnerability of population and the biophysical environment to the negative 
impacts of flooding. 
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Strategies 
1) Re-valuation of the hydraulic structures within the drains and creeks to determine their 

capacity for conveying the design run-off. The required capacity of the siructma varies 
depending on the importance of the lands drained. Culverts and bridges on major 
roadways should be able to cany the 1 in 25 year runoff. 

2) In the design and construction, preference should be given to free spanning mctures, as 
opposed to ones with closely spaced piers, so as to reduce the chances of debris being 
entrapped in the small opening. 

3) Frequent maintenance of the drains, creeks and hydraulic structures also will assist in 
reducing the likelihood of a flood, or at least it would reduce the severity of it. 

4) Land Use plans have to be mindful of the potential damage due to flooding and wherever 
possible desist from approving housing developments within flood prone areas. 

5) Setback distances from the draiis should be established and enforced. 
6) Cleaning and clearing of drainage systems. 
7) Use of agronomic practices to prevent sedimentation. 
8) Utilization of Hazard Mapping and GIS as tools to assist mitigation by planners and to 

inform and sensitise the public of flood prone areas. 
9) Prevent/avoid built development in flood prone areas. 

Requirements For Impternentation 
1) Human Resources: (1) Water Resources Engineer 
2) Technical Expertise in Hydrology and Hydraulics 
3) Engineers with knowledge and experience in the design, construction and maintenance of 

roads and drainages with the capacity to accommodated run-off from expected events. 
4) Adequate rainfall and other climatic data to assess frequency and intensity and 

magnitudes of flooding. 
5) Continuous monitoring to assess the potential impact of flooding. 
6) Finally, available and adequate financial and human resources. 

Agency Responsible 
Ministry of Public Works 
Ministry of Agriculture 

= Development Control Authority 
Antigua Pubic Utilities Authority 

= Community Based Organizations 

Recommendation for future work (from the AntiguaBarbuda Flood Hazard Assessment) 
To improve flood hazard mapping, the following are required: 

1) Make available or collect daily rainfall data from at least one other site on the island, 
preferably with the northeastem region. 

2) Establish an automatic rain gauge site, perhaps at the airport, to obtain site evidence of 
the temporal distribution of rainfall on the island. 

3) Establish a continuous recording rain gauge at Jolly Hill, with periodic evaluation of the 
statistical properties of the database, to determine the rehlm periods of specific 24-hour 
rainfall events. 

4) Establish at least one crest gauge within each major flood plain of concem. 
5) Undertaking of detailed surveying of Cook Creek and its flood plain at 25-meter intervals 

at every major change of feature within the creek and undertake extensions of such 
detailed work to other flood plains identified in the maps as needed. 

6) Train Public Works and/or NODS personnel to apply HEC-I HEC-RAS or similar 
programs for updating the flood hazard maps when additional information becomes 
available. 
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b) Name of Project: Drought Mitigation 

Basis for Action 
Amongst the specific water resources issues in Antigua and Barbuda are: 

1) Water resources scarcity: Available fresh water resources including the desalination 
capacity is currently about 220m3 per person per year, which falls far below the common 
benchmark for water scarcity of about 1000m3 per person per year. 

2) High seasonal and inter-annual variability: Antigua and Barbuda are tropical with highly 
variable inter-annual variations in precipitation. Most of the rainfall is received with 
severe intensity during the rainy season (July -December) 

3) High exposure of watersheds to stress and pollution. The major watersheds are exposed 
to a number of economic systems (crop and livestock production, human settlements etc.) 
that can cause the water capacity to be stressed and polluted. 

4) The fresh water resources of Antigua and Barbuda are currently under strain from 
population growth and economic expansion as well as the current climate variability. 

Inadequate Reservoir Design and Catchment Management 
Many of the water storage structures are not holding water effectively due to improper design and 
management. Some of these watershed management problems include employing bad farm 
techniques, such as slash and bum practices, planting up and down excessive sloping areas, and 
indiscriminate cutting of trees for charcoal buming. 

Drought 
Drought is a recurrent feature of Antigua and Barbuda's climate. It occurs when there is an 
extended period of deficiency in rainfall relative to what is considered normal. Environmental, 
hydrological, human and land us factors also contribute to vulnerability of droughts. 

In Antigua approximately 50% of the existing agriculture and grazing areas are located in high 
and very high vulnerability zones, as are the communities of Coolidge, Pigotts, Potters and 
Falmouth. Roughly the southern two thirds of Barbuda, including Codrington and key facilities, 
are within the area of high vulnerability. Sand mining has polluted the aquifer, increasing salinity. 
The intervals are shortening between droughts and the effects are exacerbated by overgrazing, 
high demand by tourist industry, water seepage from mains, inadequate water storage capacity 
(surface and cisterns); also by improperly managed watersheds, land use and agricultural 
practices that curtail crop production andfor causes high production cost through mains water 
being used for imgation. Lack of policy and legislation further aggravates the situation. 

Major Issues 
Overgrazing is the primary contributing factor to Antigua and Barbuda' vulnerability to 
drought. Trends in vegetation, habitat and landscape degradation are key factors contributing 
to the country's vulnerability to drought. 
Meteorological Data: A nation-wide network of meteorological stations is required to collect 
data and monitor rainfall, evapotranspiration, relative humidity to build the country's 
database for informed analysis and decision-making. 
Vegetation Classification Mapping: Existing vegetation data is inadequate for drought 
management. 
Agricultural Water Storage Infrastructure: There is an imbalance in the distribution of 
agricultural storage reservoir and ponds. 
Portable Water: The current water rationing indicates that desalinated water has reduced but 
has not eliminated vulnerability to drought. 
A number of hotels have installed reverse osmosis plants and have become less vulnerable to 
drought. Most hotels, guesthouses and villas still depend on the Antigua Public Utilities 
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Authority for most of their potable water supply. Properties without the capacity to produce 
most of their potable water supply are still affected by drought rationing. There is need to 
cany out a survey to determine the extent of vulnerability to drought in the vital tourism 
sector. 

= Water conservation practices by hotels are limited to the use of water saving toilets and 
showerheads. 

= There is considerable wastage of water on hotel properties due to leaks, poor irrigation 
practices, absence of a reliable level of waster water treatment plants to allow for reuse for 
landscaping and failure to meter water for different major p r o p ~ y  uses so as to detect waste. 
The relatively high cost of producing desalinated water, compared to ground water and 
surface water, is major constraint to a water supply that would not be affected by variable 
rainfall. 
In Antigua water is frequently lost to leaks from supply mains due to lack of repairs and a 
programme of preventive maintenance. 
Although most building supply stores cany water saving toilets, showerheads and faucets, 
there has been no national water conservation programme that targets households. 

Barbuda 
In Barbuda major ground water aquifer has been affected by sand mining activity. 

Although a large proportion of households in Barbuda is without mains connection, vulnerability 
to drought is reduced by extensive nature of ground water resources on the island. However water 
from wells is often brackish and risks contamination by virtue of their location relative to septic 
tanks and soak ways. 

Water quality is therefore a critical issue particularly in droughts when cistern water is not 
available for cooking and drinking. 

A reverse osmosis plant that was to ensure a more reliable supply of potable water was proposed 
by APUA in 1996. This plant was rejected by residents because water from the plant would have 
been dumped in the Codrington lagoon. 

Objectives 
To reduce the vulnerability of Antigua and Barbuda to the adven impacts of Drought. 

Strategies 
A. Develop and Implement a National Programme of Water Conservation. 

Water conservation at the household level should include: 

Installing a displacement device that reduces the water a toilet tank uses, smaller toilet ranks, 
using low faucets, self -shut of taps. 
Allowing lawns to grow one or two inches 
Washing vehicles with water in buckets 
Retrofitting of old building with specific devices for water conservation 
Use of water saving /conservation fitting should be made mandatory in new buildings. It 
should also be mandatory for cisterns to be constructed with new residential properties. 

In support of these mitigating measures, Government may consider giving incentives to the public 
for installing special fittings /devices for water conservation and for the construction of larger 
tankslcistems so that additional water is available during dry spells. 

In the Tourism Sector, hotels should: 
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Install reverse osmosis plants to endure a reliable source of water during drought and 
recycled waterlgrey water for imgation purposes as well as using other devices for 
conservation of water. 
Take stringent measures to eliminate or reduce water wastage at hotel properties due to leaks. 

B. Waste Minimization: 

APUA should repairlreplaces leaking pipes and institute a programme of preventive maintenance. 

C. Improved Livestock Management Practices 

This requires control and reduction of the significant number of free-ranging goats. 

D. Soil and Water Conservation in the Agricultural Sector 

The use of mulching techniques and water-conserving imgation is to be encouraged. The 
Ministry of Agriculture is to prepare a mitigation plan for the sector. 

E. Redesign of water catchments and construction of additional water storage facilities like 
ponds and dams for the agriculture sector, 

F. Rehabilitate and maintain water catchments. 

G. Avoid pollution of water catchments 

Clearing of debris from ghauts and protection of watercourses are necessary and need to be 
undertaken with a multi-sectoral approach. 

H. Forest and ground cover to be planted to maintain watersheds and water moisture. 

I. Meteorological Data 

A nation-wide network of meteorological stations be installed to collect data and monitor rainfall, 
evapo-transpiration, relative humidity etc, to inform the country's database for informed analysis 
and decision-making. 

J. Public Information Programme 

The highest priority should be given to the preparation and implementation of a public 
information and awareness programme to sensitize and involve the nation in drought mitigation. 

K. Barbuda 

For Barbuda the following are the main strategies: 

Prevent Sand mining in the major groundwater aquifer 
Land Use Practices to avoid water sources from becoming contaminated due to their location 
relative to septic tanks and soakways 
Water Conservation 
Re-visit the proposal for the installation of a Reverse Osmosis Plan 

C) Integrated Water Resources Management 

Purpose 
1) To mobilize and build capacity within the public and private sector for cross-sectoral 

water resource management; 
2) To analyze and update, where necessary, the legal and regulatory framework; 
3) To build awareness across society of the importance of conserving and managing water 

resources; 
4) To ensure participation of civil society as stakeholders in water resource management; 
5) To develop appropriate water resource monitoring systems and information services; 
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Strategies/Actions: 
1) Identify key issues constraining effective water resource management by analyzing the 

issues, identifjmg possible solutions and recommending options for implementation; 
2) Design and implement a National Program for public consultation and awareness training 

in water resource management; 
3) Implement an integrated water resource management and planning program utilizing 

appropriate policies and strategies developed through consultation. 

Requirements For Implementation 
Human Resources : Water resources planner, engineer and other relevant personal for 
Integrated Water Resources Management 

= Establishment of multi-sectoral water resources planning and management committee 
Continued hazard and vulnerability assessments. 
Use Of GIS to delineate areas prone to Drought 
Technical Assistance and Institutional and Capacity Building 
Formulation and Implementation of National Water Policy 

= Adequate fmancial investment and human resources. 

Agencies Responsibility 
= Antigua Public Utility Authority 

Development Control Authority 
National Office of Disaster Services 
Public Works 

= Ministry of Agriculture 
Minist~y of Planning 
Legal Affairs. 

= Community Based Organizations 
Phasing 

The Integrated Water Resources Management Project should take at least five years to complete. 
However, it is recommended that the low cost proposals (non-structural in the main) with 
effective mitigation benefits be immediately implemented immediately. 

C) Name of Project: Coastal Zones 

Strategies1 Actions 
To establish an Integrated Coastal Management Plan. Such a plan should consider the following: 

Developments in coastal zones being subjected to an environmental impact assessment (EM) 
= Compilation of an environmental/coastal database to include resource availability and usage, 

mapping and monitoring; such a database is to be continually updated. 
Strengthening institutional capabilities for coastal zone management. 
Promoting capacity building, by way of training in key agencies, so as to increase technical 
and administrative capabilities in areas such as enforcement and regulatory measures. 
Establishment and management of marine reserves and protected areas for identified critical 
coastal habitats and resources in Antigua and Barbuda. 

These areas should be directed towards preservation and enhancement of selected habitats for 
recreation, tourism, education and science as well as maintaining biological diversity and 
ecological process. 
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D) Name of Project: Mitigating Inland Erosion 

Objectives 
To reduce the vulnerability and damage caused to population, property and the environment from 
rain-induced and wind erosion. 

Strategies 
1) Plan adequate drainage 
2) Develop and implement integrated land use management with the National Physical 

Development Plan 
3) Retain windbreaks; avoid large areas of exposed soil; use vegetation strips. 
4) Conserve and maintain soil fertility 
5) Plant shelter beds, ground cover and reforest vulnerable areas particularly upland slopes 

and watershed 
6) Compile and maintain database to guide planning for sustainable development 
7) Owners in highly vulnerable areas, that are at high risk or whose property compounds 

the problem of erosion, be assisted to modify and or prepare emergency plans 
8) Mitigation of mass movement induced problems Monitor and avoid areas that are Provide 

cut off drains Uses stabilizing techniques 
9) Keep drainage ways clean of impediments - do not fill with solid waste etc. 
10) Avoid using potentially endangered land for permanent structures 

Requirements for Implementation 
1) National Physical Development Plan with sustainable development standards and 

guidelines ratified 
2) Legislation and enforcement to ensure conformity to the standards and guidelines ratified 

for land use management to mitigate erosion and landslides 
3) Inventory of capabilities 
4) Continue Studies to develop Data Bases on rainfall, land use and other environment Data 
5) Strengthening of institutional capabilities for training 
6) Allocation of Human resources with the requisites training and expertise in the area of 

inland flooding, design and constructions of drainage systems and culverts, soil and water 
conservation 

7) Allocation of personnel and equipment to carry out the strategies 

Agency Responsible 
1) Development Control Authority 
2) National office of Disaster Services 
3) Ministry of Agriculture -Forestry and Extension Division 
4) Public Works 
5) Antigua Public Utilities Authority 
6) The Environmental Division 
7) Farmers Organizations 

Phasing 
Phasing will be included after details for implementation are finalized. 

Key Indicator 
8) Policy and legislative Framework in place for inland flood mitigation 
9) Capability Exist for Inland Erosion 
10) Drainage, road construction and regular maintenance in place to mitigate inland erosion. 
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Program Area: Disaster Management 

Name of Project: Strengthening Natural Disaster Management 

Basis for Action - Antigua and Barbuda is vulnerable to natural hazards (hurricanes, drought and surges) as was 
seen over the last decade when the islands were ravaged by a number of hurricanes. 

= The global warming phenomena are accelerating the rate of climate change that is increasing 
the frequency and intensity of hurricanes and sea level rise. 
Despite the considerable achievements made in disaster responsiveness in Antigua and 
Barbuda, there is still the urgent need for strengthening capacity in order to respond to the 
anticipated increase in frequency and intensity of natural disasters. 

Disaster Management 
Notwithstanding that considerable progress has been made in disaster preparedness and response, 
over the last decade disaster risk levels have increased as development has intensified and the 
frequency and intensity of natural hazards has increased. It is imperative that there should be a 
paradigm shift from disaster preparedness to a holistic and comprehensive approach to disaster 
management and planning. 

Objectives 
The overall purpose of this proposal is to strengthen Antigua and Barbuda's disaster management 
capabilities to cope with the adverse effects of natural hazards. 

11) To assist the Government of Antigua and Barbuda in strengthening its Disaster 
Preparedness and Management capabilities through the establishment of a holistic 
management plan. 

12) To reduce the vulnerability of the population, social and economic activities and the 
biophysical environment to natural hazardddisasters including hurricanes, droughts, 
floods, storm surges and sea level rise through an effective, holistic and comprehensive 
Disaster Management System. 

Strategies/Actions 
Discuss and develop an effective hazardlmitigation policy and operational plan. 
Strengthen relevant agencies particularly NODS and the Meteorological Office by increasing 
logistical communication and technical capacity with provision for adequate financial 
resources. 
Expand NODS' mandate and provide it with appropriate legislative authority. 

= Strengthen the professional and technical staff with appropriate mining. 
Establish a disaster management database. 
Encourage greater participation of sectoral and community groups in disaster management 
support building on some of the excellent work done by the Red Cross and others. 
Improve communication links, especially radio, to provide effective early warning bulletins. 
Strengthen disaster services capability to factor risk considerations into disaster planning. 
Develop and utilize hazard mapping so as to effectively target vulnerable communities and 
natural resources. 

= Establish a comprehensive National Emergency Shelter Policy incorporating relevant 
infrastructure and programs. Included should be appropriate training for emergency and 
shelter managers. 
Develop and implement educational programs that target safe building practices coupled with 
effective insurance guidelines. - Upgrade or provide meaningful facilities and equipment for NODS. 
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Improve cooperation and collaboration between the private and public sectors. 
= Encourage strong community participation. 

Provide adequate financial and human resources from both public and private sector. 
Strengthen the investigative and scientific capabilities to understand the types of hazards, the 
causes and what mitigation options are available. Scientific exchanges with other 
organizations involved with similar work should be encouraged. 

Program Area: Vulnerability Reduction 

Name of Project: Mitigation Proposals for Human Settlements and Tourism Sectors 

Basis for Action 

Human settlements and tourism sectors have been adversely impacted by natural hazards, 
particularly hurricanes, storm surges and droughts. 

Objective 

To reduce the vulnerability of human settlements and the tourism sector to the impacts of natural 
hazards. 

Strategies 

To achieve the objective, the following strategies will be pursued: 

Hazard Mapping 

Use hazard maps to identifjddelineate those areas that are vulnerable to the adverse impacts 
of natural hazards 

Flood Control 

Ongoing cleaning of watercourses and drains, and the prevention of filling of natural drainage 
systems 

Implement land use controls and enforcement, including zoning regulations, which are legal 
regulations that demarcate specific areas for different types of land uses; building codes, 
planning and infrastructure standards; and setback requirements for the coastal zone. 

Retrofit existing structures. Refurbish and retrofit old structures to bring them up to standard 
and strengthen their resilience to the effects of natural hazards 

Build capacity for environmental planning and mitigation against natural hazards 

Improve the existing forecasting and early warning systems 

Further develop a public information and awareness program. 
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Appendix I: Damage from Hurricane Lenny 

Damagefrorn Hurricane Lenny (Agricultural Sector ofAnligua) 

Mangolcitrus 

AnrlgrnNlarb~r~la N a l l o ~ ~ a l  /lazar11 Mlrigarlon Policy and Plan 

Animal loss: 
Small ruminants 
Large ruminants 
Swine 
Poulhy 
Number of  farm workers affected 
Number of fam families affected 

IIousing & Fencing 1,000 11,100 1 2 371040 

Soorcc: Minirtry of Agriculbrc, lnnds & 1:ishcrics ( I  999 prclimi~~nry nsscssn~osl) 

200 
25 
110 

5,600 
2,700 
1,400 

22,200 
13,900 
12,200 
5 1,850 



Appendix II: Composition of the National Mitigation Council and Committee 

The Composition ofthe National Mitigation Council and the National Mitigation Technical Committee 

Group 1: National Mitigation Technical Committee Group 2: National Mitigation Council 
1. Environmental Awareness Grouv (EAG) 1. A.P.U.A. - General Manaeer . . 
2. Disaster Committee - Commissioner 
3. Engineering and Contractors Association 
4. Ministry of Public Works 
5. IT Specialist 
6. Hotel Association 
7. Ministry of Legal Affairs 
8. Transport Board 
9. A.P.U.A. 
10. NGO - e.g. Red Cross 
11. Ministry of Agriculture and Fisheries 
12. Insurance -Private Sector 
13. D.C.A. 
14. Unions 
15. Christian Council (Church Groups/Assocs.) 
16. Tourism 

Antigua/Barbuda National Hazard Mitigation Policy and Plan 

2. A Private Sector Organization (e.g. A.H.T.A.) 
3. Tourism - Permanent Secretary (P.S.) 
4. Agriculture - P.S. 
5. Public Works - P.S. 
6. NGO - e.g.: S.Y.N. (Something U Need) 
7. Ministry of Health - P.S. 
8. Secretary of Defense Council 
9. D.C.A. -Town & Country Planner 
10. Transport Board - General Manager 
11. Barbuda Council - Secretary 

Page 75 



Appendix Ill: Antigua- Facilities by Type and Hazard FVS 

TYPE NAME ADDRESS 
Airport V.C.IIIRI) INTERNATIONAL. AIRPORT Coolidgc 
Bridgcs 1IIINI)ALS I)RII)GE IENDALS 

IIIG CREEK IIRIDGE VAI.I.EY ROAD 

Beach Surge Waves 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

Wind Inland 
42 

6 

Drought Flood 
2 25 9 
0 5 I 2  
2 5 6 
2 5 15 
2 15 I 5  
4 5 2 1 
0 10 3 
0 15 3 
2 5 3 
8 5 3 
2 15 3 

FOI.I.EY'S 
CilLBERTS 
NORTH SOUND 
IJRI.INQS 

~~~~ . .- ~ .~.. 
GII.BER'I'S BRIDGE 
NOllTl l  SOUND BRIDGII 

Ch~rchur ADVENTIST Cl lURCll  
~~~ 

A1)VENI'IST CIlURCll I3 l :~DALS 
A1)VlN'l'ISTCOMMUNI'I'Y CENTRE I Il l l IKTA 
ANGllCAN CIIURCH PAKIIAM 
ANOIICAN SI~RVAN IS QIIAKI'I:KS sr I'IIII.LII's 
IIAX Ill( M ~ l ' l l ~ ~ l ~ l S T C l l U l < C l l  liN(il.lSII IIARIIOIJR 
CASSAI)A GAR1)I:NS MEIIIODIS'I' CASSADA GARDENS 
('li1)AR (iKOVE AI)VEN'I'ISTCHUR('II CI'I)AR GKOVII 
CI:I)AR CiKOVli WIISI.I;YAN IIOL.INIISS CIiDAR OllOVE 
C l I ~ l l l C l l  OF Clll$lS'l' IIIINDAIS 
C111111C1101:(iO1) Pl<Ol'llliCY COOKS III1.L 
I:IVlI ISlANI) MORAVIAN CllIJRCll Ilt 1: ISI.ANI) 
I.IVli ISIANDS SIIILOII CIIURCII I:IL li ISLANDS 
I.'ORT ROAD ADVENTIS'I'CIIURCII I:OK'l' ROAl) 
1,REEMAN'S VILIAGE ME1 IIODIS'r IRBIiMAN'S VILI.AGE 
GRACE APOSI.O'l'IC CIIUR('I1 LOVCLACE ROAD 
GRAYS II1I.I. PEN'I'ECOSTAL I'EKRY BAY 

.. .~ . ~.~ . -. ~. 
JEVIIOVAII WI'INUS KINGDOM 1lAl.L GAMIILES TERRACE 
JOllN IlIl(i1lliS METII0I)IST Cl lUKCll  lOl lN I lUGl l l iS 
I.OVli lACli ADVT:N'l'ISTCIIURCII I.OVEI.ACI: ROAD 

- - ~  

MII'IIOI)IS'I'CIIAI~I:L AN!) IIAI.I. I'ARIIAM 
Ml~ l ' l lC) l~ lS l '  llA1.l. I:KEETOWN 

Wedncstlny. Mny 09,2001 
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TYPE NAME ADDRESS 
Churches MOUNT OF BLFSSING CHURCH WIRELESS ROAD 

NAZARENE CHURCH VILLA 
OLD ROAD ANGLICAN CHURCH OLD ROAD 

Shelter 
I 

Beach Surge Waves 
0 
0 

Wind Inland 
0 30 

PERRY RAY PEOPLE CHIIRCH PERRY BAY ~~~ ~~~ ~. .. ~~ ~~ ~ 

PlLCiRIM IIOI.INESS CtIIIRCII NEW WIN l'llROPES 
SEVENTI( OAY AOVENTIST NEW WINI'IIROPCS 
SEVENTH DAY ADVENTIST PIGOTTS 
SHlLO GOSPEL HALL ST. JOHNSON ~ ~~~ -~ 

ST. JOIIN'S CIIURCH OFCllKlS'l' (;OLDEN GROVE 
Sl' JOSEPH ANGIICAN CliURCtI URllNGS 
ST.MARKS PIGOTTS 
TINDALE ADVENTIST CHURCH VALLEY ROAD 
VILLA BETHELCHURCH VILLA ~~ ~ ~ ~ 

VII LA ST ANI>KFW'S (.'lIUKC'II VII.1 A 
\VI,SI ICY IIOLINESS BOIANS 
ZION CIIIIKCIi 01:GOL) V1I.I.A 

Clinics ALL SAINTS HEALTH CENTRE A I Saints 
RENDAIS C1lNlC Rendals Rd. 
~~ ~ ~~ 

BETHESDA CI lNlC IIETIIESDA 
lllSHOP(irVl'E SIKI!I<ICI.INIC S l'. JUIIN'S 
BOLANS CLINIC Balans Village 
CEDARGROVE CLINIC & CRES Cedar Grove  
CLARE HALL & ST. JOHNSON'S VILLAGE Clare Hall Vlllagc 
COBBS CROSS CLINIC Cabbs Cross Villag. 
FREETOWN CLINIC Freetow 
GRAYS FARM HEALTH CENTRE Grays Farm 
JENNINGS CLlNlC 
JOllN HUGHES CLlNlC 
JUDGES HILLCLINIC 
LIBERTA CLINIC 
NEWFIELD CLlNlC 
OLD ROAD CLINIC 
OTTOS NEWTOWN CLlNlC 
PARES CLlNlC 
PARHAM CLINIC 

Wednesday, 

~ o n n i n ~ s  
John Hughes 
Judges Hill 
Liberta 
NEWFIELD 
Old Road 
Ottos New Town 
Pares Village 
Parham Village 

May 09,2001 

0 
0 

Page 2 of 7 
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TYPE NAME 
Clinics PIGO'TTS CI.INIC 

ADDRESS Shelter 
0 
0 
0 
0 
0 
0 
I 

Beach Surge Waves 
0 0 

Wind Inland 
I 2  

Drought Flood 
4 20 3 

Pollers main Road I'O11'ERS CI.INIC & COMMUNITY 
ST. JOIIN'S IIEA1,'I'II CENTRE 
S T  JOIIN'S iIEAL'I'iI CENTRE 
SWEETS CLINIC 
WII.I.IKIES CLINIC 

Communitv AI)VENTISlCIIURCR 

BKOWN'S AVENUE 
All Saints d. 
Swccts Village 
Wilikies 
DOI.ANS 

CATIIEDRA 
COMMUNIT 

Electricity CASSADA P 
CR/\BS POU 

L CULTURAL CENTRE 
'Y CENTRE 
OWER STATION 
IER STATION 

ST. JOHN'S STREET 
YOKKS 
BARNES I l l LLMAlN 
CRABI3S 
I:RIARS 1III.L ROAD FRIARS I1II.L POWER STATION 

AI.I.SAIN'lS I:IRE S'TA'I'ION 
71. JOllNS I:IRE STA'I'ION 
V C BlRI) FIRE STATION 
A(iRICUI.TURE EX'IINTION 0I'I:ICliS 
AI.I.IANCli FOR SOCIAI. WELI. BEING 
AN' I IG~IA & I1AKULII)A I RANSPORT 
APUA MAIN AI)MINIS'I'RATION 0FI:ICE 
IIOARD 01 '  I:DIJ('A'IION 
('ENlRAI. IIOUSING & PI.ANNINCi 
CLAKIINCE IIOLJSII 
('IJS'IOMS & IiXClSE I)EI'AR'lMEN'1 
I)EPAR'I'MliN'TOF C00PliRATIVI:S 
1)I'I'ARTMBNTOi: TOURISM 
IISTAI3I.ISIIMliN'I' 
IRliETRA1)E %ONE 

All Saints 
Factory Rd. 
Airpo I. Fire Stalion 
Valley Rd. 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

16 3 
0 0 
0 0 

2 0 I 
12 0 

4 0 2 
0 0 
0 0 
0 0 
8 0 
0 0 

Pagc 3 017 

Factory Road 
CASSADA GARDENS 
North Slrcct 
All Sninlr Rd. 
English Ilarbour 
Church St. 
Uppcr High Strcct 
Ncvis Strcct 
I<cdcliffc St. 
COOLIDGE 
Cross Slrccl 
lligh & lang St. 
Qucen Glir. llgh. 
Factory Rd. 
Factory Road 
I:actory Road 
S'I'. JOI IN'S 
1:aclnry Rd. 

May O9.2M)I 

~ ~ 

(iENI(RA1. POS.1 O~I:ICC' 
tiOVIiRNMliNI'0I~I:ICE COMPLEX 
tiOVliHNMliNl' )'RIN'ILIIY 
(iOVliRNMliN1' WOKKSIIOP 
(iOVIXNMEN I WOKKSllOP 0l:l:ICli 
I 1  C. W A N  l 'BI I I I . I ) IN~ 
l!l~Al,'l'll 1~l)IICA'l ION LlNl'I' 
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TYPE NAME 
Government HEALTH INFORMATION DIV. / AIDS 

HIGH COURT 
HUMAN RESOURCES CENTRE 

ADDRESS 
Ccmctly Road 

Shelter 
0 
0 

Beach Surge Waves 
0 

Wind Inland 
24 
42 
30 

Drought Flood 
4 20 3 
6 20 9 

Factory Rd. 
Old Parham Rd. 
Redcliffe St. 
Newgate St. 
Factory Rd. 
Ncvis Street 
Nevis Stnet 
Corn Alley 
Rcdcliffe Street 
Redcliffc St. & Corn 
Qucen Eliz. ilgh. 

JOB PROGRAMME 
MAGISTRATE COURT 
,WIN. AGRIC , LAND& FISlII~KII:S 
MIN COh(MbKCl(. INDUSTRY. 
MIN OF JIISTICE & I.tiGAl. Al:l'AlRS 
MIN. OF LABOUR (HEADOUARTERS) 
MIN. OF TOURISM'& ENV~RONMENTI ~ ~~~~~~ 

MINISTRY 01: AGKICUL I'URC 
MINISTRY Or f!OUCA'IION 
MINIS'IKY 01: PLANNING 

Church St. 
Church St. 
ST. JOHN'S STREET MINISTRY OF PUBLIC WORKS 

NAT. DRllG MONEY IAUNDERING CO. . .. ~ ~ ~~ ~ ~ ~ 

NA I IONAI. OI:I:IC'E 01: DIASI'ER 
01.1) AIX1IN MIN 01' FINANCE 

American Rd. 
High &Long St. 
Deanery Lane 
Queen Eliz. Hgh. 
Friars' Hill 
Qucen Eliz. Hgh. 
High Street 

OMBUDSMAN OFFICE 
PARLIAMENT BUILDING 
PLANT PROTECTION UNIT 
PRIME MINISTER OFFICE 
TREASURY 

Guest Houses PARADISE INN 
STEPHENDALE 
VIENNA INN 

Hist~iieal BETTY'S HOPE 
FORT BARRINGTON 
FORT JAMES 

BETTY'S IIOPE 
GOAT lllLL 
FORT JAMES. ST 

MONKS IlILl FALMOUTH 
DOCKYARD, 
ENGLISH H RBOUR 
Quccn Eliz. Hgh. 

M a y  09,2WI 
0 

Page 4 of 7 Wednesday 
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TYPE NAME 
Ilospihls MENTAL IIOSI'ITAL 

MT. ST. JOIIN'S MEDICAI.CENTRE 

ADDRESS 
Skcrrils Pasturc 
MIIIAEI.'S MOUNT 

Shelter 
0 

Beach Surge Waves 
0 

Wind Inland 
0 36 
0 6 
0 6 

Drought Flood 
4 20 3 

Holcls ADMIRALS INN 
AIRPORT HO EL  
AMARYLIS IIOTEI. 
BARRYMORE BEACH HOWL 
BEACllOMBER IIOTEI. 
BLUE WA'I'ERS HOTEL 

COO1.ll)GE 
13LUE WATIiRS DAY 

CARLISI.~~ BAY 110.1' I. 
CATAMARAN 
crry VIEW HOTEL 
COPPER AND LIJMBER INN 

01.0 KOAD 
1)RYIIILL ESI'ATE 
FAI.MOU'I'lI 

~... ~~ 

1X)VIiCOVE 110I'fil. 
fAI.MOU'rII IIAKBOIJR DEACII 
I:AI.MOUTII IIAI<UOIJR 110'I'I. 

GALLEY BAR ANI) DOUTQUE 
GAI.LEY BAY 1107liL 
CiU1.F VIEW IIOTEI. 

~ 1 ~ 6  ISLANDS 
NEW GATE STREET 

1lAI.B IlOUSE 
1IAI.I: MOON BAY I lOl ' l i l  
IlAWKSUI1.L I3EACII RESORT 
IIERI'I'AGE IIOTBI. 
ISLAND INN 
JOIi  MlKllS IIOTEL 
JOI.1.Y CASI'1.E 
JOI.1.Y IIARDOUR 
JIJMUY IIA RESO117 
LASHINGS 
I.ONG BAY RESOKT 
1.01<1) N ISON CLUII 

IZIVE ISLANDS 
IIERITAGE QIJAY. 
ANCIIORAGE ROAl) 
NEVlS STREFr AND 
BOIANS 
UOLANS 

RUNAWAY DAY 

MANGO BAY RESORT 
MAKINA BAY IIOTEI. 2 12 

Pngc 5 of 7 , Mny 09.2001 Wcdncsdny 

A n t i p d ~ n r h u ~ l a  National Nazard Mitlgntinn Pnllcy and  PIOII 



TYPE 
Hotels 

NAME 
MILL REEF HOTEL 
OCEAN VIEW 
PELICAN ISLE H TEL 
PINEAPPLE RESORT 
REX BLUE HERON 
REX HALYCON COVE 
ROYAL ANTIGUAN 
SANDALS 
SANDPIPER HOTEL 
SIBONEY 

ADDRESS Shelter 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Beach Surge Waves 
4 0 
4 8 

0 
2 8 

Wind Inland 
67 

Drought Flood 
6 I <  2 

DICKENSON BAY 

DICKENSON BAY 

DICKENSON BAY 
. . . . . . . -. . -. - 
ST, JAMES CLUB VILLA 
SUNSAILCLUB COLONNA 

MAMORA BAY 
HODGES BAY 
RUNAWAY BAY SUNSET COVE HOTEL 

TRADEWINOS HOTEl 
YFPTON ITOTFI 

DICKENSON BAY 

Military 
Nursery 
Other 

. -. . . . . . . . . - - 
ANTIGUA &BARBUDA DEFENCE 
GRACE HILL PRE-SCHOOL 

Crabbs ( Parbam) 
LIBERTA 
HIGH STREET 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Page 6 of 7 

DELUXE THEATRE 
KING GEORGE THE V GROUND KlNG GEORGE PARK 

COOLIDGE 
FRIAR'S HILL ROAD 
All Saints Village 
Bolans 
Collidge 
English Harbour 
Reclown 
Grays Farm 
Libena Village 
Parham t o w  
American Rd. 
Newgate St. 
Willikies Village 
Bendals Village 
Bethesda 

M a y  09,ZM)I 

Petroleum 
~~~~ - - - ~ ~  ~ ~ ~~ 

TEXACO WEST INDIES 
WEST INDIES OIL REFINERY 
ALL SAINTS POLICE STATION Police 
BOLANS POLICE STATION 
COI.I.IDGE POLICE STATION ~~~~~ ~~ ~~~ -~ 

DOCKYr\RD POI.ICI: S'IAIION 
1:KEliTOWN POI ICli S I A  I'ION 
GRAYS FARM POLICE STATION 
LIBERTA POLICE STATION 

Primary BENDALS PRIMARY SCHOOL 
BETHESDA PRIMARY SCHOOL 

Wednesday 
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TYPE NAME ADDRESS ~- 

I'rtnlary ('0110S ('ROSS I'KIMARY SCIIOOI. Cobbs Cross 
I:IVE ISLANDS PKIMAKY SCIIOOI. l i t e  lslmds 
1KIII;MAN S Vll.l.AGl: PRIMARY FKIIEMAN'S Vll. l .A(i l i  
Gl,ANVII.I.ES PRIMARY SC11001. Glanvillcs 
OREIIN BAY PRIMARY SC;11001. Green Bav 
IKliNI': WII.I.IAMS I'KIMARY SCIIOOL Sv.n.6 V ~ l l a ~ c  
JI:NhlNtiS PRIMAKY SCHOOI. Jrnnlngs 
JOllN IlUGllLS I'RIMARY SCllOOL John llughes 
I.IUERTA PRIMAKY SC11001. Libcrta 
MARY E. I'IGOTT PRIMARY SCIIOOL. OLlos 
01 D ROAO PKIMAKY SCIIOOL Old Road 
I'ARIYS PRIMARY SCIIOOL Pares Vtllage 
I'ARIIAM PRIMARY SCIIOOI. Parham Vnllagc 
T. N. KIRNON SCllOOL Coronation ~ 3 .  
IJRLINGS PRIMARY SCIIOOI. Urlings 
Vll.1.A I'RIMARY SCIIOOL 
WII.IKlliS I'RIMARY SCllOOL Wilikics 

Prisons I'KISON Cormation Rd. 
I'RISON ( KElIARII..IA'TION CIINTRB) Factory Rd. 

Sca Pan IIEEP WAT1‘:R IIAKBOUR ST. JOIIN'S 
liNGI.ISII IIARBOUR IX)C;KYARI), 
IIERi'I'AGEQllAY IIERI'I'AGE QUAY, 
JO1.I.Y HARBOUR JOLLY BEACll  

Secondary AI.1. SAIN'IS SECONDARY SCHOOI. All Saints Village 
AN'TIGUA GIRI.. I I l ( i f l  SCIIOOL. NlIWGATE STREET. 
ANTIGUAGRAMMER X11OOL Old Fnclmy Road 
CLARE I1Al.L SECONDARY SCIlOOL Clare hull 
VAL.I..EY I l lG l l  DOLANS 

Tclccommunic IIOGGY PEAK DOGGY PEAK 
PIJBI.IC INI'ORMhTION & A.D.S RADIO OLD PARIIAM 

Walcr CRABS DliSAl.lNATION PL.AN'T CRAUBS PENINSULA 
I)EI.APS I'IJMPING AND TREATMI':NT BODKIN'S ESTATE. 
GRAYS IlII.I. RI!SI.:RVOIR AND PUMI'ING GRAYS II1I.I. 

Wnlnesdny. Mny 09.2001 

Shelter 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Beach Surge Waves 
0 

0 
Pngc 7 o f  7 

Wind Inland 
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Appendix IV: Barbuda Facilities by Type and Hazard FVS 
Type Name Address Shelter Wind Waves Surge Drought 
Airport 

COCO POINT AIRPORT COCO POINT 0 I2 I I2 20 
CODRINGTON AIRPORT CODRINGTON 0 30 0 8 20 

Churches 
LIVING FAITH CHURCH CODRINGTON I 30 0 0 15 
PENTECOSTAL ASSEMBLY CODRINGTON I 30 0 0 15 
PEOPLE CllURCH CODRINGTON I 30 0 0 15 
WESLYN HOLINESS CHURCH CODRINGTON I 30 0 0 15 

Flood Inland 

Electricity 
ELECTRICITY POWER STATION 0 42 I 16 20 

Fire 
BARBUDA FIRE STATlON 

Govenunent Administration 
IIARI3IIUA C'OUNCII. IIAI.1. COI)KIN(ilON 0 
NEW Bi\K13Ul)i\ ('OIINC'IL i'0l)IIIN~iTON 0 
PUS1 OI'FICC ANI)'IR~.ASIIKY ('O1)RINtiI'ON U 
PUBLIC WORKS 0 36 

Historical 
MARTELO TOWER 0 24 

Hospitals 
IlANA THOMAS HOSPITAL CODRINGTON 0 18 

Hotels 
CAY CLUB 
COCO POINT HOTEL 

0 
COCO POINT 0 

PALMETTO POINT HOTEL PALMETTO POINT 0 30 
Police 

BARBUDA POLICE STATION CODRINGTON 0 30 
Sea Port 

CODRINGTON WHARF 
RIVER PORT 

Telecommunication 
TELEPHONE SUB-STATION 

Water 
WATER PUMPING STATION 
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Appendix V: Deficiency in Capability 

Agency 

National Oflicc o f  
Disastcr Scrvlccs 
(NODS) 

Institutional 

Wcak institut~onal capacity and 
adniinistrativc structure. 

Current operations concentrate on 
disastcr prcparcdncss and response 

Nccd to expand mandate to include 
Comprchcnsivc Disastcr Managcmcnt 
and more particularly, Mitigation. 

lnadcquatc working cnvironmcnt. 

~c \ ' c lo~mcn t  I Wcdk institulionnl capabil~ty and 
Control Aulhor~ty admintstrativc slructure. 

I Wcak inter-agcncy coordination. 

Nccd to rccognizc mitigation and 
incorpontc it in Physical Planning. 

Nccd to incorporate Hnznrd Mitigation 
Planning with Socio-economic and 
Environnicntnl Planning. 

Ministry o f  
Planning 

Ministry of I'innnce Nccd for institutionnl strengthening and 
cupucity building. 

Wcnk institutional capacity. 

No capacity in mitigation planning. 

Need to recognize mitigation in the 
budgetary process. 

Need to incorporate h m r d  niitigation 
in the budgetary proccss. 

Legal 
No Legislative Mandatc 

. . .. 
Political 

.. ~~~ ~ ~~ . " 

All Govcmmcnt agencies indicated an 
intcrcst in disastcr managcmcnt and 
mitigation activities. 

Notwithstanding the indication o f  
intcrcst by Government agencies in 
disastcr managcmcnt and mitigation, 
the political will and support for thcsc 
agencies is not as strong as rcquircd if 
the Hai-ard Mitigation Policy and Plan 
is to be successfully implemented. 

Physical Planning Legislation is old 
and no longer rclcvant. Additionally 
lcgislation is not enforced. 

Ncw lcgislation pending- 
comprchcnsivc Physical Planning 
Act and Environmental 
Legislation-is rcquircd and 
adcquatc cnforccmcnt provided. 

planning. I Nccd for Capacity 
No funds for Buildinn in Mitination 
mitigation Plmning. 
planning. 

. . . .. .. . . . .. .. 
No provision in Inadequate number of 
National Budget traincd stan. , 

Financial 

Lack o f  funding 
for mitigation. 

lnadcquatc funding 
for disastcr 
mitigation 

lnadcquatc funding 
for socio-economic 

Technical 

Inadequate cadre o f  
Training Staff. 

lnadcquatc number o f  
traincd staffand in 
particular building 
inspectors. 

Nccd for capacity 
building in mitigation 
planning. 

traincd staft 

for mitigotion. 
Nccd to recognize 
mitigation planning in 
the Budgetary Process, 
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qational Solid 
Naste Authority 

kfeteorological 
services 

'ublic lnformation 
3ivision 

'art Authority 

-- 
V. C. Bird 
International 
4irpoII 

Institutional 

Need to strengthen Institutional 
Capability. 

Need to recognize hazard mitigation 
planning. 

Need to recognize disaster mitigation 
and planning issues. 

Need for human resources and 
equipment to upgrade early warning 
systems. 

Need to generate appropriate hazard 
data for use in planning and mitigation. 

Weak institutional capacity. 

Need to recognize Natural Hazard 
Mitigation Issues in order to deliver 
Public Awareness Programs on natural 
hazards and their impacts. 

- - -- 
Weak institutional capability. 

Need to recognize mitigation planning. 

Need to strengthen institutional 
capacity. 

Need to recognize mitigation planning. 

Legal 

\lo specific legislative mandate for 
nitigation. 

Political Financial 

Lack of funding 
for mitigation. 

Lack of funds for 
mitigation and for 
replacement of 
Capital Equipment. 

Lack of funds for 
mitigation and 
replacement of 
capital equipment 
and hardware. 

No provision for 
mitigation. 

Lack of funding 
for mitigation. 

Technical 

Inadequate cadre of 
trained staff. 

Need for training of 
staff in Disaster 
Mitigation. 

Need for training of 
staff in Disaster 
Management and more 
particularly, 
Mitigation. 

Need for training of 
staff in Disaster 
Management 
Communications. 

Need to place a high 
priority on mitigation 
in the Agenda for 
lnformation Program 
Delivery. 

Lack of capacity in 
disaster management 
and more particularly, 
mitigation. 

Lack of capability in 
disaster management 
and more particularly, 
mitigation. 
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I Need to take into account mitiaation I 

Agency 

Agricultural 
extension 

for Agricultural sector, which 
vulnerable to natural 

I ha~ards - huiricancs, droughts and I 

Institutional 

Weak institutional and administrative 
structure. 

floods. 

Need for mitigation for agricultural 
scctor. 

. .  
Legal 

......... , - 
No legal capability. 

-. 
Forestry Division 

Fisheries Division 

Ministry of 
Education 

Political 

i Wcak intcr-agency coordination. 

Weak institutional and administrative 
slructurc. 

...................... 
Weak institutional capability. 

Nced to give morc emphasis on hazard 
mitigation planning in the program of 
activities. 

I lnadequatc working environment 

Financial 

No funding for 
mitigation. 

. ~~ ~~ ~- ~~~ ~~ ~ - ~ - ~  

Legislation inadequate particularly 
for coastal zone management. 

Nced to take account o f  mitigation 
planning for the forestry sector. 

-- 
Wcak institutional capability and 
adniinistrative structure. t 

Technical 

Need for capacity 
building in disaster 

Inadequate funding 
for mitigation 
activities. I 

I I aclivitics. I New leeislation is reauircd and 

..... 

adequak cnforccmeni provided. I I ........ 
No funds provided 
for mitiention 

Old and outdated Forestry 
Legislation and not enforced. 

management and in 
particular, mitigation 
for the Agricultural 
Sector. 

No funds provided 
for mitigation 

Need for training in 
disaster management 
and in particular, 
mitigation with 
emphasis on Coastal 
Zone Management. 

Lack ofexpcrtisc in 
disaster managcmcnt 
and morc particularly. 
mitigation. 

Lack o f  skills in 
disaster manaacment 
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Need to take account o f  mitigntion 
planning for thc education sector. 

Nced for disaster mitigntion plan. 

activiti& and to 
retrofit school 
buildings. 

and mitigation. 

Need for training in 
disaster planning and 
management. 



Agency 

Board of Education 

Ministry of Health 

Need for mitigation plan for the Board 
itself and for school buildings. 

Holberton Hospital 

..~ 

Need to take mitigation planning in 
agencies' program activities. 

Need for a mitigation plan for the 
Health Sector. 

Weak institutional capability and 
administrative structure. 

Need to recognize mitigation plan. 

Institutional 

Need to place great emphasis on 
mitigation. 

Legal 

No legal capability. 
for mitigation and 
to retrofit school 
buildings to 

Political 

hurricane resistant 
standards. 

No funding for 
mitigation 
activities. 

I I Need to recognize mitigation planning. I I I 

I I I I 

Technical 

Lack of expertise in 
disaster management 
and in particular, 
mitigation. - 
Need for training in 
disaster mitigation for 
Board staff and 
builders I contractors 
engaged by the Board 
to construct and 
maintain school 
buildings. 

Lack of expertise in 
disaster management 
and more particularly, 
mitigation. 

Central Board of 
Health 

disaster management 
and in particular, 
mitigation. 

Inadequate legislation. Weak institutional Capability and 
administrative structure. 

Need for training in 
disaster management 
and mitigation. 

Lack of funds for 
mitigation. 

Need for training in 
triage for causality 
staff. 

Lack of expertise in 
disaster management 
and more particularly, 
mitigation. 
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- - 

Agency 

dommuntty 
Nursing 

~ o a d s  Division o f  
thc Ministry o f  
Public Works 

Ministry ofTradc 
and Comnrcrce 

Antigua Public 
Utilities Aitthority 
(APUA) 

- - ~ ~  ~~ . ~ . . . 
Institutional 

Weak institutional capability;nd 
ldministrativc structure. 

Nccd to rccognim Community 
Mitigation. 

Weak institutional Capability and 
administrative structure. 

Nccd to take mitigation planning into 
Ministry's Program of  Activities. 

Weak institutional Capability and 
Ydministrativc structure. 

Lack o f  disnstcr managcmcnt plan. 

Nccd to rccognize mitigation planning. 

APUA implcmcntcd mitigation 
activities such as installntion o f  a 
desalination plant and rllc burial o f  
tclcphonc cublcs. Not withstanding the 
above, thcrc is nccd to strengthen 
institutional capability for planning. 

Legal 

. . . . . .. - 
NO legal capability. 

No legislation. 

inadequate lcgislation. 

-- 
Political 

- - - 

Financial 

Lack o f  funds fot 
nitigation 
~ctivitics. 

-- 
Lack o f  funds fot 
nitigation 
activities. 

Lack o f  funding 
for mitigation 
activities. 

~~~p 

Inadequate funds 
for mitigation 
activities 

Technical 

Lack o f  expertise in 
disastcr mitigation. 

Nced for training in 
disaster managcmcnt 
and community 
mitigation. 

Lack o f  expcrtisc in 
disaster managcmcnt 
and in particular, 
mitigation. 

Need for training in 
disastcr and 
construction for natural 
ha7ard resistant roads, 
drains and government 
buildings. 

Lack o f  expcrtisc in 
disastcr management 
and more particularly, 
mitigation. 

Nccd for training star 
in Mitigation Planning 
Management. 

Experience and skills 
available for mitigation 
activities. These skills 
should bc constantly 
upgraded. APUA's 
facilities that arc 
locatcd in hwwrd zones 
are to be rcvicwcd and 
retrofitted. 
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Agency 

Ministry of 
Tourism and the 
Environment 

Non-Governmental 
Organizations 
(NGOs) 

Antigua and 
Barbuda Red Cross 

St. Vincent de Paul 
Society of the 
Roman Catholic 
Church 

Need to take account of mitigation 
planning. 

Lack of an Environmental Policy. 

Institutional 

Weak institutional and administrative 
structure. 

Need for mitigation plan for the 
Tourism Industry. 

. . .. . . .. -- .- 

amongst NGOa 

I 
Need to strengthen coordination 

Legal 

Lack of Environmental Legislation. 

~ 

Need to strengthen 
amongst NGOs. 

Political Financial 

Lack of funding 
for mitigation 
activities. 

No funding for 
mitigation. 

No funds for 
mitigation. 

Technical 

Lack of expertise in 
disaster management 
and in particular, 
mitigation. 

Need for training for 
tourism and 
environmental offices 
in mitigation. 

Need for training in 
mitigation. 

Need for training in 
mitigation. 
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Appendix VI: Strategies, Policies and Programs 

Goai ~ #I ~ - ~~ VulnerabiliB . Reduction, - ~ .. . . . 
Responsible Agencies 
(Primaty/Secondnry) 

such activitics arc 

Disaster Manegemcnt 
Lcgislition 

NODS 

To develop ncccssary legal systems to 
support mitigation activities. 

located i n  areas whTch are not susccptiblc to damage from hazardous 
events. I 

Private Sector Agencies w l  Ensure that buildings which wil l  accommodatc such activitics are built 
support to the require standards. 
Barbuda Council 'Ihcr rclcvant Dcvclopmcnt o f  mitigation plans for each sector. 
authorities in Barbuda 

~ 

~ c v c l o ~ m c n t  Control Authority Develop lifeline systems to the h igh~st~ossib le standards 

NODS 

Antigua Public Utilities Authority 

Antigua Power Company 

NODS I The cnoctment of Comprehensive Disaster Management Legislation 1 

Ensure that key lifclinc systems are located in the least vulnerable 
areas. 

Retrofit vulnerable buildings which accommodate infrastructural 
activities. 

Barbuda Council & other relevant 
authontics In Barbuda 

Mlnlstry o f  Lcgai Affairs 

Ministry responsible for disaster / That the Drafl Physical Planning Act should be approved. I 

Preparation o f  Comprchensivc 

Barbuda Council & other rclcvant That all existing legislation pertinent to Disaster Mitigation should be 
uuthoritics in Barbuda upgraded and strengthened. 

. .. 
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and Policies 

Damages to Future and 
Existing Development 

Objectives 

future development of Antigua and 
Barbuda. 

. .. 
To reduce loss of life and personal 
injury from hazardous events 

-~ 
Environmental 
Protection and 
Management 

Goal #2 - Environmental Protection 

Projects, Programs and 
Policies 

. 
Public Works 

Antigua Public Utilities Authority 

Responsible Agencies 
(PrimaryISecondary) 

NODS 

Development Control Authority 

nCA 

Objectives 

Barbuda Council &other relevant 
authorities in Barbuda 

Requirements for Implementation 

That critical facilities which have been identified as vulnerable should 
be retrofitted so that they can withstand the impacts of natural hazards. 

Ensure that the Building Code and land use control are enforced. 

NODS 

Meteorological Office 

Barbuda Council & other relevant 
authorities in Barbuda 

Build public infrastructure to the required standards i.e to the 
requirements of the most up-to-date codes. 

Ensure that hazard mapping is updated so that there is reliable 
information about vulnerable areas. 

Ensure that physical land use plans used to guide future developments 

Put in place evacuation measures for communities/population that are 

Development of warning systems to inform the communities about any 
events which are likely to occur 

~ 

To maintain a systematic inventory of 
environmental areas which are at risk 
to the effects of hazards 

Ensure agencies which need to respond are provided with all necessary 
equipment. 

Adopt and implement the Shelter Management Policy 

Ministry of Environment (lead 
agency) 

Development Control Authority 

-- 
Responsible Agencies 
(PrimaryISecondary) 

Ministry of Planning 

Requirements for Implementation 

Fisheries and other ministries 
related to natural resources 

1 Community Groups 

Barbuda Council and other 
relevant authorities in Barbuda 

Ensure that a comprehensive information system incorporating 
mitigation concerns is developed for the environment 
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Goal #3 - Public .~~~ ~~~ Information and Education 
Projects, Programs and 
Policies 

Objectives 

Faining izommunity 
'reparedness 

..,. ~ ~~ ~ - -  

To empower Communities to implemcnt 
mitigation measures to protect them. 

- ~ ~~ ~ 

To provide the private sector, NGOs and 
community groups with skills so that they 
can routinely implemcnt mitigation 
measures in any projects which they may 
undertake. 

~~-~~ -~ ~ ~ 

To ensure that the population is exposed 
to mitigation concepts from the earliest 
age. 

Responsible Agencies 
(PrimaryISecondary) 

~ ~~. .. .. .. . 
~at i&al  Ofice of Disaster Scrvices 
(NODS)- Lead Agency 

Department o f  Social Improvement 
and Colnmunity Improvement. 

Barbuda Council & othcr relevant 
authorities in Barbuda 

~ . .. 
NODS 

Barbuda Council and other relevant 
authorities in Barbuda 

NODS 

Minlstry o f  Education (lead agency) 

Barbuda Council and other relcvant 
authorit~es In Barbuda 

- 
Requirements for Implementation 

To dcvc~op comprchcnsive programmes and activities with 
emphasis on community mitigation 

To assist communities with the development oftheir mitigation 
programmes. 

Dcvelop comprehcns~vc tra~ning 
sector, NGOs and community groups to Increase their techn~cal 
knowledge. I 
Ensure that disaster mitiga(lon is 
curricula at all levels. 
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integrated into the operations of all 
government departments and agencies. Ministry responsible for disaster 

management 

3oal#4 - Institutional Strengthening and Capacity Building 

To develop and strengthen the institutional 
ca~aci tv of all agencies in Antigua and 

NODS 

Ministry of Finance 

Barbuda Council and other relevant 
authorities in Barbuda 

Cabinet 

NODS 

Ministries and Agencies responsible 

Inter-agency collaboration 

Responsible Agencies 
(Primary/Secondary) 

Cabinet 

Projects, Programs 
lnd Policies 

- 
vlitigation Planning 

Barbuda Council & other relevant 
authorities in Barbuda 

Objectives 

To ensure that mitigation planning is 

Requirements for Implementation 

Institutionalize the National Mitigation Council and the 
National Mitigation Committee 

Provide agencies which carry out mitigation activities with 
adequate financial and human resources. 

Appointment of a mitigation planning officer. 

Expand the mandate the National Office of Disaster Services 
(NODS) to include disaster mitigation 

Provide NODS with stafftrained in mitigation planning and 
management. 

Establish a national hazard data base in collaboration with key 
agencies. 

Develop a comprehensive training programme in all areas of 
mitigation so that public agencies can develop their skills. 
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