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Preamble
This Symposium on Integrated Water Resources Management held over the 30th
and 31st January 2008 was designed to raise awareness of the critical issues
associated with water resource management in Antigua and Barbuda.
The
symposium familiarized participants with the principles of Integrated Water
Resources Management (IWRM) with special focus on the importance of Rainwater
Harvesting (RWH) in the context of augmenting water security against the backdrop
of the anticipated negative consequences of climate change. Rainwater harvesting
is regarded an important water augmentation strategy particularly in water-scarce
countries and is well-placed within strategic water resources management planning
considerations.
Under an IWRM platform the symposium brought together two project initiatives
that are being implemented by the Caribbean Environmental Health Institute. They
are the Global Environment Facility-funded Integrating Watershed and Coastal
Areas Management (GEF-IWCAM) Project, and the Promotion of Rainwater
Harvesting in Caribbean States Project. The GEF-IWCAM project, though an IWRM
sub-project component, is providing support to participating Caribbean countries in
the development of IWRM Plans, while the RWH Project is contributing to the
development of demonstration models in Antigua and Barbuda on best practices in
RWH.
The GEF-IWCAM Project is being co-implemented by the United Nations
Environment Programme (UNEP) and the United Nations Development Programme
(UNDP), and is being co-executed by the UNEP’s Caribbean Regional Coordinating
Unit (CAR-RCU) and the Caribbean Environmental Health Institute (CEHI). The
RWH Project is a direct collaboration between UNEP Nairobi and CEHI.
For more information on the GEF-IWCAM Project please see the project website at
www.iwcam.org. Information on the RWH collaboration between CEHI and UNEP is
posted at the CEHI website at http://cehi.org.lc/rainwaterharvest.htm.
The local collaborators in the hosting of the symposium were the Antigua Public
Utilities Authority (APUA as lead) and the Antigua Environment Division.

Symposium Objectives
The major objectives of this Symposium were to:
 Raise awareness on the importance of planning for integrated water
resources management within national development considerations;
 Familiarize participants with the requisite steps in the IWRM planning
process and the nature of stakeholder engagement;
 Determine the next steps toward formulation of an IWRM Policy and Plan;

2

 Raise awareness of the importance of investment in RWH particularly in the
context of potential increased water scarcity associated with the impacts of
climate change, and how RWH fits within an IWRM planning context;
 Familiarize participants with the planned RWH demonstration initiative for
Antigua and Barbuda.

Participation
Participants were drawn from a wide range of interest groups across Antigua
representing both public and private sectors. Technical resource persons came
from the Caribbean Environmental Health Institute, the Antigua Public Utilities
Authority, the Antigua and Barbuda Meteorological Services, the Central Board of
Health, the Antigua and Barbuda Environment Division and the private sector.
The Workshop Agenda and List of Participants are contained in Annexes 1 and 2.

Background
The following provides some background to the concept of IWRM Planning and RWH
promotion and the efforts to date under the project interventions.

Integrated Water Resources Management Planning
In 2002 the World Summit on Sustainable Development (WSSD) was held in Johannesburg, South Africa.
Over 8,000 civil society participants representing NGOs, women, indigenous people, youth, farmers, trade
unions, business leaders, the scientific and technological community and local authorities attended the
Summit, to reaffirm the commitments made at the Rio Summit in 1992 and chart out a path for the future.
Article 26 of the resultant Johannesburg Plan of Implementation (JPOI)1 calls for all countries to: “Develop
integrated water resources management and water efficiency plans by 2005, with support to developing
countries.” This was deemed of utmost importance as an instrument to mainstream water in national
economy and development and achieving the Millennium Development Goals (MDG´s) by 2015 specifically
aimed at addressing the issues of poverty, hunger, health and environment. Those MDGs related to Water
and Sanitation were:

 Halve, by the year 2015, the proportion of people without access to safe drinking water
(reaffirmation of Millennium Development Goal).
 Halve, by the year 2015, the proportion of people who do not have access to basic sanitation.
 Develop integrated water resources management and water efficiency plans by 2005.
In the Caribbean region there has been steady progress towards the targets contained in bullets 1 and 2.
However, no Caribbean states have developed the IWRM and water efficiency plans.
An Integrated Water Resource Management (IWRM) Plan is the guiding framework for sustainable
management and development of water resources. The development process for such a plan requires
consultation with all users of the water resource to ensure that their requirements are adequately met within
the quantities of water that are naturally available, or within the capacity to generate in the case of
desalinization from the sea. The IWRM Plan also seeks to ensure that the water requirements to maintain
health ecosystems (such as forests, mangroves, coral reefs) are also met. The IWRM Plan lays out how the
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stakeholders in the country will coordinate management of its water resources to sustainably meet the water
needs of society, the economy and the natural ecosystems in an equitable manner. The IWRM plan is a
national-level plan.
To summarize, an IWRM Plan aims to:

 heighten awareness and understanding of the value and benefits of integrated water resources
management;

 identify and implement actions to address specific causes of negative impacts and threats on human
health and the environment;

 mobilize resources and partners, including the private sector, for implementation of specific projects
to address the negative impacts and threats on human health and the environment.
The GEF-IWCAM Project is supporting CEHI in working with Caribbean countries in the formulation of
national IWRM Roadmaps. IWRM Roadmaps are guidance documents that outline the specific steps that
are required in the development of national IWRM Plans. The Roadmap will assist national stakeholders in
the IWRM Plan development process in identifying and completing the required tasks that will be necessary
in development of the Plan. These roadmaps are being formulated based on an Operational Guide prepared
by the Global Water Partnership (GWP). The Operational Guide was derived from global country
experiences and assembled by water resources experts and planners with extensive field experience. The
regional and international partners involved in Caribbean efforts include the Global Water PartnershipCaribbean (GWP-C), the National Oceanic and Atmospheric Administration (NOAA) and the United
Nations Environment Programme Collaborating Center on Water and Environment (UNEP-UCC).

Promotion of Rainwater Harvesting in the Caribbean
The Caribbean Environmental Health Institute, with support from the United Nations Environment
Programme (UNEP) is implementing a demonstration initiative in Antigua and Barbuda to promote the
practice of Rainwater Harvesting (RWH) in the Caribbean. This support is follow-up to a first phase of a
UNEP-assisted effort to raise the profile of the practice of RWH in the region. During that first phase
Grenada was used as a pilot to develop a National Programme to promote RWH. The lessons learned and
strategic directions that emerged from the national pilot were used to develop a Regional RWH Programme
for the Caribbean. The project also funded the production of public awareness material that included
posters, radio public service announcements, a feature-length video and a technical brochure.
In the second phase, the emphasis will be on the development of demonstration models that will showcase
best practices in rainwater harvesting to the Caribbean. Antigua and Barbuda was selected as the candidate
country given the fact that the practice is well established in the majority of households and business
enterprises. Two candidate models will be selected; a typical household, and a small business enterprise
(likely an agricultural enterprise). The project will finance required upgrade and/or retro-fitting of the
existing RWH systems to bring them to recommended standard so that they represent best practice and serve
as training resources for householders, contractors, business operators in Antigua and Barbuda, and the rest
of the Caribbean. The project will support the hosting of a symposium, training activities, the development
of a handbook on implementing RWH practices in Caribbean States including capacity-building for mapping
RWH harvesting potentials across landscapes.
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About CEHI
The Caribbean Environmental Health Institute (CEHI), an agency under CARICOM,
was established in 1989 with the broad mandate to provide technical assistance on
matters of environmental management to Member States.
The Institute is
headquartered in St. Lucia. For more information on the Institute please visit
www.cehi.org.lc.
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Day 1 Proceedings
Opening Ceremony
The first day of the National Symposium commenced with an Opening Ceremony
hosted under the auspices of the Prime Minister of Antigua and Barbuda, the
Honourable Baldwin Spencer.
Also present were the Minister
of Health, the Hon. John
Maginley,
the
Executive
Director of CEHI Patricia
Aquing and the Regional
Project Coordinator of the
Global Environment Facilityfunded Integrating Watershed
and
Coastal
Areas
Management
(GEF-IWCAM)
Project,
Vincent
Sweeney.
The Ceremony was chaired by
Ivan Rodrigues, Operations
and Maintenance Engineer of
the Antigua Public.
Patricia
Aquing,
Executive
Director of CEHI welcomed the
Head
Table
and
other Head Table at Opening Ceremony (L to R): Vincent Sweeney,
Regional Project Coordinator IWCAM; Hon Baldwin Spencer, Prime
participants
to
the Minister of Antigua and Barbuda; Patricia Aquing, Executive Director,
symposium. She explained the CEHI; Hon John Maginley, Minister of Health, Antigua and Barbuda;
mandate of CEHI and the Ivan Rodrigues, Operations and Maintenance Engineer, APUA.
value of the contribution of
Antigua and Barbuda stakeholders to the work of the Institute. CEHI is committed
to improved environmental management towards the social and economic wellbeing of the country. CEHI noted the interest of the Minister of Health in making
environmental improvements in the McKinnon’s area in particular and that there
would be attention paid to it under upcoming demonstration project activities, being
funded by the Global Environment Facility as part of the GEF-IWCAM Project. She
also stated that CEHI would be seeking to mobilize additional technical resources to
conduct relevant assessments in the McKinnon’s and Runaway Bay coastal areas, in
support of environmental and economic development in this area.
Mrs. Aquing also noted the role of Rainwater Harvesting (RWH) plays in IWRM and
underscored the fact that enhancing water security requires a multi-sectoral, multidisciplinary approach. Given that Antigua and Barbuda has long experience with
various water augmentation strategies, it was appropriate that the country be
chosen as the pilot for an important rainwater harvesting demonstration initiative.
CEHI will be selecting a household and a small business enterprise to help with
improvements in order to demonstrate best practice with the intention of replication
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throughout the region.
She ended her welcome address by thanking the
Government, especially the APUA, the Ministry of Health, colleagues from the
Environment Division, the private sector and all stakeholders represented.
Vincent Sweeney, the Regional Project Coordinator of the GEF-IWCAM Project,
focused on the United Nations’ concern over the looming crisis associated with
water shortages and stated that it will be placed at the top of the global agenda this
year and that urgent actions need to be taken to prevent conflicts over the scarce
resource. The UN Secretary General reminded business and political leaders at the
World Economic Forum that the conflict in the Darfur region of Sudan was touched
off by drought — noting that shortages of water contribute to poverty and social
hardship in many countries, including the Caribbean (notably Haiti). He welcomed
the focus on water this year saying the (World Economic Forum) session should be
named: "Water is running out." Mr. Sweeney noted that the U.N. Secretary
General stated he will invite world leaders to "a critical high-level meeting" in
September of 2008 to focus on meeting UN development goals, including cutting by
half the number of people without access to safe drinking water by 2015. In this
regard the symposium is timely as the Caribbean seeks to get a headstart on this
important issue of IWRM planning.
The Honourable Minister of Health, John Maginley welcomed all participants. He
also lauded the involvement of CEHI along with its partners in efforts to improve
water management across the region, including Antigua and Barbuda. He noted
that while the Ministry of Health is very concerned over the safety of water, this
cannot be divorced from conservation of the resource clearly illustrating the need
for a multi-sectoral, integrated approach to
the management of water. He stated that
water and sanitation are closely linked to
health and that this symposium was indeed
timely as 2008 has been designated the Year
of Sanitation by the United Nations General
Assembly.
The Honourable Baldwin Spencer, Prime
Minister of Antigua and Barbuda delivered the
Feature Address. He noted that Integrated
Water Resources Management (IWRM) is “an
essential approach that needs to be adopted
by our water-stressed country in order to
sustain our enviable development”. He noted
that Antigua and Barbuda look forward to The Honourable Baldwin Spencer, Prime
advancing the development of IWRM Plans Minister of Antigua and Barbuda delivering
underscoring
the
recognition
that
the the Feature Address.
principles of IWRM are important and relevant
to national development. He highlighted the need for greater involvement of all
stakeholders, both in the planning for and conservation of water resources. He
noted that civil society participation is essential in grappling with these important
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water management issues and that citizens must no longer believe that water
management is the sole responsibility of the state and that management of water is
everyone’s responsibility.
Prime Minister Spencer, in applauding the organisers of the symposium, looked
forward to ongoing dialogue and collaboration in order to advance the process of
improving water resources management in Antigua and Barbuda. He was optimistic
that progress would be made and expressed appreciation for the support being
received by Antigua and Barbuda, along with the rest of the Caribbean, from the
Global Environment Facility (GEF) and specifically the project on Integrating
Watershed & Coastal Area Management (IWCAM). In this regard he thanked UNEP,
the Caribbean Environmental Health Institute and others for their efforts.

Presentations
Presentation: IWRM Principles
Presenter: Christopher Cox, Caribbean Environmental Health Institute

The first presentation was made by Dr. Christopher Cox, Programme Director
(Acting) of CEHI. Dr. Cox presented the principles of IWRM. He described an
IWRM Plan as a strategic statement that details a country’s actions toward to
sustainable management of its water resources. He provided background on the
global effort at committing to the sustainable management of water resources,
noting that it was rooted initially in the 1992 International Conference of Water and
Environment and was subsequently elucidated at the Johannesburg Summit on
Sustainable Development that took place a decade later. Out of this summit,
countries committed to the development of IWRM and water Use Efficiency Plans by
the year 2005. Furthermore, IWRM planning needs to be firmly rooted in the
country’s commitments to meeting the Millennium Development Goals. He also
provided insights as to how an IWRM fits within existing policy frameworks that
guide national development agendas.
Dr. Cox then provided suggestions on what an IWRM Plan will typically address in
terms of content and emphasized that IWRM Planning does not stop with the
formulation of the final plan. The process is cyclical that broadly starts with process
initiation, following through to policy-setting to strategy selection, implementation
and evaluation to determine whether the planning and implementation process
meets the stated intentions. The concept of IWRM Roadmapping was introduced.
This is definition of the various steps that countries will generally need to undertake
in the formulation of their IWRM Plans.
The full presentation is contained in Annex 4.1.
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Discussion
Participants expressed interest in determining the next steps following IWRM
roadmapping in the planning process. Dr. Cox noted that this would be the actual
development of the IWRM Plan. This plan would address the entire range of water
resources development needs including instrastructural development whether in
rainwater harvesting systems or desalination plants. He noted that financial
support is very important in developing institutional capacities to develop and
implement an IWRM Plan. He further explained that an IWRM Plan considers all
areas of water resources management including conservation and environmental
aspects. The APUA noted that an IWRM plan would assist in the formulation fo
water supply planning not only for potable water but also for non-potable purposes
notably farming. The IWRM Plan could also cause focus on delivery of such services
to the rapidly expanding tourism sector.

Water resource management issues in Antigua and
Barbuda
Presenter: John Bradshaw, Antigua Public Utilities Authority Water Division

This presentation was made by John Bradshaw, Water Manager of the APUA. Mr.
Bradshaw informed participants that Antigua’s water supply is being drawn from a
variety of sources including surface and ground sources and from the sea
(desalination). He noted some of the major water issues facing the country
include:
 No National Water Policy to guide developments in the water industry;
 The water demand currently exceeds the water supply by 1MGPD and there
is a need for excess water production during the dry season;
 Age of the infrastructure network and associated problems of encrustment
within pipes, leakages and high-unaccounted for water due to corrosion;
 Inadequate storage to keep pace with demands;
 Inadequate operation system
given the decentralization of
various sources that feed into
the
distribution
and
transmission system;
 Faulty water meters that give
rise
to
erroneous
and
inconsistent meter readings
that impacts billing;
 Inadequate water rate given
the type of water that APUA
distributes;
 Threatened watersheds and
water resources due to
intensive and in some cases
unregulated land use.
Cross-section of participants at the symposium.
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Some of the recommendations for water resources management in Antigua and
Barbuda include:
 Development of adequate water policies supported by appropriate legislation;
 Development of an Integrated Water Resources Management Agency;
 Incremental annual expansion for source and supply development to meet
needs;
 Replacement of pipeline system;
 Ensure improved financial viability of APUA’s Water Division.
The full presentation is contained in Annex 4.2.

Discussion
There was concern over the extent and intensity of land development and the
degree to which surface and ground water supplies are being affected by household
runoff and sewage contamination. Mr. Bradshaw noted that buffer zones and water
protection areas need to be established in conjunction with the Development
Control Authority. This will help curb encroachment of housing in water gathering
grounds and vulnerable aquifers where well heads and other abstraction points are
situated. The introduction of a centralised sewerage system will also assist in
addressing encroachment issues as well as improving water quality. He noted that
all major stakeholders need to become involved to ensure that Antigua’s aquifers
are not polluted.
Development of a national water policy is of high priority and the APUA is seeking
assistance to develop one. A policy should address water allocation issues such as
the use of water from the southern part of the island to augment the drier areas of
the north. The APUA has been experiencing serious financial constraints since the
1980s and as a result the Authority has not been able to increase its storage
capacity to meet rising demands. The Government of Venezuela is presently
negotiating with the Government of Antigua and Barbuda in provision of assistance
in this area.

Antigua and Barbuda GEF-IWCAM Demonstration Project
update
Presenter: Melesha Banham, Environment Division

Melesha Banham, Senior Environmental Technician of the Environment Division
delivered an update of activities at the GEF-IWCAM demonstration project. Ms.
Banham explained that the McKinnons Pond area was selected due to a variety of
reasons that included:
 direct discharge of untreated effluent into the open drainage system that
empties into the Pond;
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 septic tanks not pumped frequently enough and of inadequate capacity,
thereby increasing pollution risk;
 contamination by septic tank waste that is being disposed of at the municipal
landfill;
 rising number of houses in the area with increasing number of septic tank
systems.
The demonstration project components are:
 Development and implementation of a public awareness campaign;
 Development of a sewage management strategy to identify the most
appropriate means of handling sewage discharge within the demonstration
area;
 Identification and design of sewage treatment option (including options
related to a Wetland Filtration System) that will meet the environmental and
economic needs of St. John’s and the rest of the country;
 Development of a medium-sized project proposal for the construction of a
wetland filtration system for submission to the GEF;
 Implementation of a programme of collection of environmental indicators;
 Development of a full proposal with technical, financial and institutional
arrangements for the management of wastewater in St. John’s for
submission to The Cabinet for approval;
 Conduct a review of legislation as it applies to sewage handling, treatment
and discharge and to protection of groundwater and coastal waters;
 Development of recommendations for policy reforms and supportive
legislation and regulations in support of a new sewage treatment options;
 Identification of funding mechanisms to recover costs of monitoring
(compliance and water quality data) and enforcement.
The full presentation is contained in Annex 4.3.

Discussion
Ms. Banham explained that effluent from the many households in the area is
directed to the McKinnons Pond. The Environment Division is currently examining
data in order to make a determination as to what would be the best treatment
system for the pond. This included consideration of a wetland filtration system
option. The area around the pond is quite swampy and there are drainage
problems. A number of households also have soakaway systems despite the high
water table in the area.

Roadmapping towards IWRM
Presenter: Christopher Cox, Caribbean Environmental Health Institute
The final presentation of the day was done by Christopher Cox of CEHI. He
explained that an IWRM Roadmap is a description of the steps required in the
development of a national integrated water resources management plan. The nine
steps for the roadmapping process are:

11

1.
2.
3.
4.
5.
6.
7.
8.
9.

Process initiation
Steering committee establishment
Process management team establishment
Stakeholder involvement plan development and implementation
Communications plan development and implementation
Situational Analysis and IWRM Plan Framework
Vision Statement and Goals Articulation
Evaluate IWRM Plan options
IWRM Plan promotion, adoption and implementation

The full presentation is contained in Annex 4.4.

Plenary Discussion: Next steps for IWRM Policy and
Planning in Antigua and Barbuda
It was proposed that a dedicated water resources agency be established to manage
water resources in Antigua and Barbuda. Such an entity will be able to drive the
IWRM planning and development process. Jamaica was cited as has a good model
in such a process that could be adopted. Grenada is in the process of developing a
water policy that takes supply provision and water resources management into
account. It was agreed that the APUA will lead the process in Antigua and Barbuda
until such time as a separate water resources agency is formed. The GEF-IWCAM
project can assist with the development of the water policy. The policy should aim
to foster an adequate planning and investment climate that places emphasis on
water capture in the surplus areas in the south of mainland Antigua with
distribution to the more water-stressed areas in the north. Special focus should be
afforded to the agricultural community to ensure that water requirements are met.
Currently the APUA is responsible only for the monitoring their own production
output, the data supplied to the Ministry of Health. However, private businesses
that provide their own water (through desalination) are monitored directly by the
Ministry of Health. It was agreed that improvements could be made to harmonize
the monitoring regime.
The capacity of the human resources and laboratory capacity with respect to water
quality monitoring were also discussed.
There was agreement amongst the
participants that operators in the water services sector should be certified. It was
noted that the GEF-IWCAM Project will lend capacity building support to laboratory
strengthening in the Caribbean including Antigua and Barbuda. Under this effort
CEHI will be undertaking assessments of regional laboratories and then determine
what is needed to strengthen their capacities.
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Day 2 Proceedings
A Programme to promote Rainwater Harvesting (RWH) in
the Caribbean
Presenter: Camille Roopnarine, Caribbean Environmental Health Institute
The presentation introduced a historical perspective to rainwater harvesting both at
the global level and in the Caribbean region, noting some typical examples of the
practice in the more water-scarce islands. The positive benefits of investing in RWH
were highlighted with particular emphasis on the possible changing rainfall patterns
associated with climate change. Water security in the context of RWH in postdisaster situations was also highlighted.
The collaboration between CEHI and UNEP Nairobi on a first-phase initiative to
promote RWH in the Caribbean region was presented. In this phase Grenada was
used as a pilot to develop a National Programme to promote RWH, along with
promotional material that included posters, brochures, radio public service
announcements and a television feature. The National Programme laid the basis for
formulation of a Regional Programme that can be replicated in each country.
The second phase of the programme will focus on Antigua and Barbuda in which
two demonstration models to showcase best practices in RWH will be developed.
This will involve the retro-fitting/installation of RWH system components to a
household and a small business enterprise (likely an agri-business). Capacitybuilding seminars for professionals in the construction sector, farmers,
homeowners, will be conducted, along with the production of technical materials.
Water availability mapping for Antigua will also be undertaken.
The full presentation is contained in Annex 4.5.

Discussion
The problem of animals (birds, rats) entering the guttering and contaminating the
water on its way to the tank or cistern is a safety risk. It was suggested that RWH
systems be configured to exclude animal entry. The demonstration project will
seek best solutions to minimize direct contamination. It was noted that
householders in the US Virgin Islands are able to purchase special devices that are
fitted on to guttering that excludes birds, leaves and other contaminants from
entering the storage system. These devices do not appear to be readily available in
other parts of the Caribbean.
It was noted that it is important to realize that not all the water that comes off the
roofing should be captured. Excess runoff should be diverted for landscaping and
crop production. Excess runoff should not be labelled “waste” water. The project
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will not only emphasize storage of water for household use but the use of rainwater
for other purposes that include agriculture.
An appropriate legislative framework is needed that will encourage investment in
RWH and ensure that home and business owners comply with DCA requirements to
install water storage capacity. Enforcement of these requirements should be
strengthened. The DCA stipulates that storage capacity is mandatory in all
approved developments; some policing is carried out, however capacity is limited.
It was suggested that the legislative and regulatory framework also include
provisions for financial incentives to offset the cost of special equipment and
materials for RWH.
In Barbuda, building below-ground cisterns is a challenge due to the limestone
bedrock that dominates the island; this has significant cost implications for
construction. It was suggested that the Public Works Department assist
homeowners by providing subsidized services for cistern construction.
In Barbuda the main secondary school has a 270 m3 (60,000-gallon) cistern that
has been in operation for two years; the school does not rely on the public service.
The cistern provides water for all the school’s needs, from drinking to cleaning and
sanitary purposes. The school generally uses no more than one-third of the cistern
capacity. It was noted that the school does not have a routine water quality testing
regimen; however, the water is regularly treated with bleach as chlorine tablets are
difficult to obtain in Barbuda. It was recommended that the Barbuda school
experience should be captured for sharing with other countries in the Caribbean.
A personal insight was offered by one participant on RWH in Antigua. During the
time he was resident in Antigua his family practiced RWH with great discipline that
included recycling of dish-washing water. This was in contrast to the seemingly
emerging notion in some islands (such as Barbados) that RWH belongs in the past.
RWH provides additional water security which in turns redounds to maintenance of
health and sanitation.

Climate Change and Rainfall in Antigua
Presenters: Keithley Meade, Director (Ag) and Dale Destin Climatologist (Ag),
Antigua and Barbuda Meteorological Services

A joint presentation was delivered by the Antigua and Barbuda Meteorological
Services (ABMS) on climatic trends in Antigua and Barbados in the context of
climate change and water security. The first part of the presentation was delivered
by Keithley Meade, while the second part was delivered by Dale Destin.
Part 1
Antigua has historically experienced episodes of drought with particularly severe
episodes during the 1960s. These droughts had significant consequences for the
population of Antigua due to the heavy reliance on rainwater in many parts of the
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island. However, with the installation of desalination plants the effects of drought
and water shortages has not been as severe as in the past.
The following is a summary of the general trends in rainfall patterns that have been
observed in recent decades:
 The appears to be a decline in June precipitation;
 There has been a shift in the driest month from February to March;
 There has been a flattening of the rainfall peak in September;
 There continues to be a consistent but minor peak in rainfall in May.
It must be noted that it is not definitive that there has been an overall change in
total rainfall but there is a clear spatial variability over the island.
Part 2
Statistical data presented suggested that there has not been significant departure
from the long-term rainfall averages to suggest that climate change as a result of
global warming is having a noticeable impact on Antigua’s rainfall regime (i.e. the
moving average has remained relatively flat).
The annual average rainfall for Antigua is 1,172.46 mm (46.16”); the annual
average rainfall for Barbuda (at SpringView) is 1,125.47 mm (44.13”). November
is statistically the wettest month in Antigua and Barbuda. These figures for
November were contributed to by the passage of Hurricane Lenny in 1999.
It is observed that precipitation extremes tend to be skewed to the higher rainfall
range (rather than low-end observations). There tends to be significant drought
once every three years with minor drought episodes in between. The Antigua and
Barbuda Meteorological Services are examining rainfall over 3-month periods to
assist forecasting of these episodes as part of an early warning capability for
drought management.
The full presentation is contained in Annex 4.6.

Discussion
Question: What roles does carbon dioxide play with respect to the trends we are
seeing?
Response: CO2 interferes with the balance of energy inputs and energy losses
which is what contributes to global warming. In some places over the globe this
causes changes in rainfall accumulation. Small islands in ocean environments may
not be affected in the same way as other locations (particularly continental) over
the globe and the change in precipitation may not occur at the same rate as in
continental locations.
Question: What causes the rainfall peak in May?
Response: This is attributed to the ‘change-over’ in the occurrence in the types of
weather systems that affect Antigua and Barbuda at that time of year, from non-
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tropical systems (e.g. fronts) to tropical cyclonic systems. During this time both
types of systems may occur and interact, giving rise to increased rainfall.
The Caribbean Community Climate Change Centre (CCCCC) has suggested that in
the Caribbean there will likely be changes in rainfall toward a general drying trend,
and re-distribution of precipitation more evenly over the year. This will have
implications in terms of water security particularly as it relates to the potential
scenario of less annual rainfall accumulation.
In Antigua many old rainfall stations are now disused and represents losses to the
country’s data record. In many cases these rainfall stations were on private lands
and over time they have simply fallen into abandon. There is also concern by ABMS
over the accuracy of some of the historic records due to equipment malfunction and
observer error. The ABMS is moving to enhanced monitoring capacity with the
establishment of remote stations.

Rainwater Harvesting
Presenter: Lionel Michael, Chief Health Inspector, Central Board of Health
There is no national systematic monitoring programme for water quality associated
with RWH. The Central Board of Health (CHB) primarily focuses on monitoring the
safety of the APUA-produced water.
The Department examines the physical
infrastructure of private homes from time to time. In many cases the CHB is called
in to private dwellings to investigate the causes of foul odours emanating from
cistern water. In some cases the cause has been attributed to cross-contamination
from septic systems through below-ground seepage. Further, many RWH storage
systems are not designed for easy maintenance.
In Antigua and Barbuda many homes use harvested rainwater for toilet flushing and
garden irrigation.
The general practice is that stored rainwater is usually
disinfected before drinking using either bleach or filters. It is a general observation
that the filters installed as part of the RWH system are either not adequate for the
purpose or not properly maintained.
Antiguans have a decided preference for consuming rainwater based on the taste,
but there is concern by CHB over adherence to best practices with respect to
maintaining safe drinking water quality standards.
The CHB provides advice to
householders on how to treat their water. RWH is ‘soft water’ and is particularly
preferred for laundry purposes.
The CBH notes that in some instances householders inadvertently cross-connect
piping from their RWH systems with the piping that delivers potable water from
APUA. It was stressed that this practice exposes the APUA water distribution
system to potential contamination that may extend beyond the offending home to
adjacent homes in the network.
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CBH does limited chemical tests on rainwater stored in cisterns; chemical oxygen
demand is checked at times.
No other chemical tests are done in light of the
limited local capacity to routinely carry out such analyses. There has been concern
expressed over the types of sealants that are applied in cisterns and whether they
have the potential to leach harmful compounds into the stored water.
The
Department has no evidence to suggest that compounds currently used pose a
significant health risk. There is need for expanded chemical testing capability and
laboratory strengthening in this regard.
The full presentation is contained in Annex 4.7.

Discussion
Question: How does the APUA detect and manage the presence of harmful
contaminants in the distribution system?
Response: Limited capacity exists to quickly test for chemicals (notably heavy
metals). The APUA tests routinely for bacterial vectors. The company tests all
drinking water sources and where necessary uses an Arkansas lab facility for more
extensive analyses.
Any chemical substances that find their way into cistern water likely originate from
the roofing materials, including the paints and sealants. It was noted that the
country imports much of its roofing material from the US where suppliers may not
consider RWH applications, giving rise to some risk of exposure.
In the past the APUA used lead pipes and lead-based joint sealants but when the
risk from lead poisoning became known the practice was discontinued.
Question: Are there test kits homeowners can use for testing their own water
supply?
Response: There are test kits that can be easily obtained; of use are those that
allow for testing for residual chlorine.
With the proliferation in the use of PVC piping for plumbing on account of its ease of
installation, persons who are not qualified or experienced plumbers sometimes
make poor and unsafe installations in households. In some cases the CBH finds
that there are cross-connections between RWH piping and plumbing that services
toilet tanks. This leads to ‘blue-water’ getting into the household water supply as a
result of toilet cleanser getting back-washed into the system under a pressure
differential. Some type of professional certification is needed to minimize such
problems.
It was noted that filters on RWH systems need to be replaced as required to avoid
problems associated with accumulation of sediment and organic matter that will
foul the water. The filter system selected must be appropriate for the configuration
of the RWH system.
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There needs to be special attention paid to commercial enterprises, farms, funeral
homes and industries that use RWH systems to ensure that there are appropriate
back-flow control mechanisms to eliminate cross-contamination of the APUA potable
supply.
The same concern extends to potential contamination of the potable supply from
irrigation ponds and watering holes for animals. In this case there is potential
contamination from faecal waste and agro-chemicals. Food safety from farm to
table is of high concern in Antigua.
Question: How does the CBH see their role in continual monitoring of private water
supply systems?
Response: The CBH regards this type of monitoring the responsibility of home
owners as the agency has limited capacity and therefore cannot carry out intensive
monitoring of all households. The agency therefore has more of an advisory role.
Individuals should undertake their own basic testing; if more elaborate work is
required then CBH can assist in laboratory consultation.

Water harvesting and irrigation on an Antigua farm and
Rainwater harvesting in a small agro-processing
enterprise
Presenters: Alvin Christian, Farmer and Rosemarie McMaster, Susie’s Hotsauce

Mr. Christian provided an illustrated overview of his experiences with irrigation use
in agriculture at his farm holding situated at Bendals, and the challenges associated
with flood control.
See Annex 4.8 for select photos of the installation
of irrigation works and the flood management
issues after heavy rainfall.
Mrs. McMaster provided a brief overview on the use
of rainwater at Susie’s Hot Sauce, a local agroprocessing enterprise.
All production is done at home and RWH is heavily
used.
Rainwater lends itself well to food
preparation and yields better-looking and higherquality preparations. The public water supply is
‘hard’ water and considered less desirous for use by
the company. Strongly advocates that agro-food
processing should be entirely serviced by rainwater
due to its good qualities.
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Rosemarie McMaster, Managing
Director of Susie’s Hot Sauce
(private sector representative) in
support of widened advocacy for
RWH in Antigua.

It was noted that rainwater use should be actively promoted in schools and that
concerted efforts should be made to educate school children on the value of water
as a precious commodity.

Discussion
In the 1970s Halcrow (a UK-based engineering consulting firm) was contracted by
the Antigua and Barbuda government to evaluate the feasibility of installation of a
large capacity dam in the Big Creek area. However, much of the land was already
under private ownership and being developed for agriculture and housing. Given
the associated costs of dislocation and potential social issues, the government
decided to shelve the project. It was noted that many economic variables are at
play in balancing the implementation of large reservoir projects.
Question: What types of control measures are in place to reduce the likelihood of
entry of household septic waste and other pollutants into Mr. Christian’s irrigation
reservoir?
Response: The reservoir was designed large enough to allow for dilution. The drip
irrigation system that is being used for the crops is also designed to minimize
delivery of pollutants.
Further, crops (vegetables in particular) are carefully
washed with potable water from the APUA system (not the irrigation water).
Finally, the physical characteristics of the soils that surround the irrigation reservoir
render overland pollutant delivery unlikely.
It was noted that Mr. Christian should be complemented and his efforts be used as
an example to others not only in Antigua and Barbuda, but elsewhere in the
Caribbean.
Question: Is the Halcrow study still valid in the context of Antigua’s current water
needs?
Response: It is a possibility but there will need to be careful consideration of all
land development options in terms of the extent to which compromises and
conflicts can be rationalized.
Question:
Can Antigua and Barbuda draw on lessons in water resource
development in China? Response: Given the vast size of China and the obvious
emphasis on large-scale reservoir projects to meet the massive needs of its
population, direct application to Antigua may be challenging.

Plenary Discussion: Next steps for the Antigua RWH
Demonstration Project
Participants were again reminded of the components of the demonstration initiative
and asked for final inputs regarding the next steps toward implementation. The
following suggestions were made:
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 The candidate demos should be selected from within low-income areas that
have limited or no access to the APUA water supply;

 The selection criteria should be designed to favour ‘typical’ lower-income
households with opportunity for easy replication;
 There should be opportunities built in the project for technical exchanges
between countries.

Field Trip
The purpose of the field trip was to engage participants in on-site discussions in the
concepts of IWRM and water conservation (including RWH) as it relates to (1) land
use and development and how it impacts the water resource and (2) development
and management of water supply and distribution infrastructure and how water
augmentation measures have evolved in Antigua. Two sites were selected by the
APUA and the Environment Division as providing good case examples for the
purpose. The field trip marked the closure of the workshop.

Site 1: Wallings Reservoir

Wallings Reservoir; LEFT: access and high water
spillway; ABOVE: reservoir (note old pumphouse in
ruin at extreme left)

The Wallings Reservoir was constructed in
1890 to service the water demands of English
Harbour in the island’s south coast and has a
capacity of approximately 59,100 m3 (13
million gallons). The water treatment facility
at the reservoir was decommissioned in the
early 1990s due to a range of operational
difficulties. The reservoir catchment area was
too small given the impoundment capacity; as
a result adjacent watershed areas were
utilized to supply the reservoir through the
use of connector conveyance drains. Over
time the drains gradually fell into disrepair as
alternative water supply options were developed to service the needs of the
surrounding communities. The water quality at this site has always been of good
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quality. At one time the APUA evaluated the possibility of re-commissioning the
facility but concluded that it would not have been economically viable.
The site is now among the main eco-touristic locations on the island and has
positive development potential in providing spin-off benefits to the surrounding
areas. A sustainable management regime for the site is regarded a high-priority
need.
The key environmental concern at the site is the encroachment of invasive lemon
grass within the surrounding hillsides. Lemon grass is particularly prone to fire
during the dry season with the risk of triggering accelerated soil erosion within the
watershed.

Site 2: Carlisle Bay
Of interest at this site was issue of improper solid waste disposal within an area of
the watershed that drains into Carlisle Bay on Antigua’s south coast. Of particular
concern was the disposal of
articles containing potentially
harmful chemical compounds
that could be transported in
overland flow or in the subsurface flow to the adjacent
coastal waters.
Representatives
of
the
agencies present noted that
discussions
have
been
ongoing between the hotel
developers, the Environment
Division and the Antigua Solid
Waste Management Authority
to reach an amicable solution. Participants observing environmental pollution that threatens
The problems of inappropriate nearby Carlisle Bay.
land
management
and
indiscriminate solid waste disposal are key issues that need to be addressed in
IWRM in Antigua and Barbuda.
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Symposium participants
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ANNEX 2 Agenda
Agenda
National Symposium on
INTEGRATED WATER RESOURCES MANAGEMENT (IWRM)
City View Hotel, St. John’s, Antigua & Barbuda, January 30th - 31st, 2008

Day 1
8:00 – 9:00

Registration of Participants

9:00 – 9:45

Opening Ceremony
Chairperson: Ivan Rodrigues,
Antigua Public Utilities Authority

•
•
•

9:45 – 10:00
Presentations:
10:00 – 10:30
10:30– 11:00

•

Break
Introduction of Participants
IWRM Principles

11:00 – 11:30

Water resource management issues
in Antigua and Barbuda
GEF-IWCAM Project

11:30 – 12:00

Roadmapping towards IWRM

12:00 – 1:00

Plenary discussion on way forward
in IWRM planning process
Lunch

1:00 – 2:00

Patricia Aquing – Executive Director,
Caribbean Environmental Health Institute
(CEHI)
Vincent Sweeney – Regional Project
Coordinator, GEF-IWCAM
Hon. Minister John Maginley – Minister of
Health
Hon. Baldwin Spencer – Prime Minister

Christopher Cox, Caribbean Environmental
Health Institute
John Bradshaw, Antigua Public Utilities
Authority
GEF-IWCAM
Christopher Cox, Caribbean Environmental
Health Institute
Facilitated by CEHI and APUA

Day 2:
Presentations:
9:00 – 9:30
9:30 – 10:00

A Programme to promote Rainwater
Harvesting (RWH) in the Caribbean
Health and sanitation issues associated
with RWH

Camille Roopnarine, Caribbean
Environmental Health Institute
Lionel Michael, Central Board of Health

10:00 – 10:15
10:15 – 11:15

Break
Climate change and water security

11:15 – 11:45

Best practices in RWH in Antigua and
Barbuda

Keithley Meade, Antigua and Barbuda
Meteorological Services
Alvin Christian & Rosemarie McMaster,
Private sector representative

11:45 – 12:30

Plenary discussion on way forward

Facilitated by CEHI and APUA

12:30 – 1:30
1:30 – 4:00

Lunch
Field trip – IWRM field concepts
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Antigua Public Utilities Authority / GEFIWCAM

Annex 3 Workshop Evaluation
The following is a synopsis of the Workshop Evaluation Forms that were completed
and returned by participants.
Thirteen (13) evaluation forms were completed and returned.
Content and Format:
Responses to the relevance to the sector of attendees and the sequence of activities
were rated as either excellent or good. The pace of the proceedings was generally
described as either excellent or good.
Presenters:
All agreed that the preparation, knowledge, provision of answers to questions and
organisation of presenters was either good or excellent.
Logistics:
Most indicated that the logistical arrangements were either good or excellent. 1
respondent described them as fair.
__________________________________________________________________
Participants were asked a few open ended questions which were intended to guide
the development and effectiveness of future related activities.
How do you think the region can benefit from this and similar workshops?
(a) Ensuring the health and safety of future generations;
(b) Through right knowledge and discipline
(c) Learning from all the islands
(d) Raise the awareness of the responsibility of everyone to secure and conserve
rainwater
(e) Rainwater harvesting is vital and more people need to be made aware of it
(f) Rainwater harvesting provides a very viable and relatively inexpensive way of
getting water for water-challenged islands
(g) Need to provide more information on financing rainwater harvesting
initiatives
(h) Practical help is needed for people who already use rainwater harvesting
What did you like about the programme?
(a) Very timely
(b) The use of practical language to explain the subject matter
(c) Presenters were very informative and insightful
(d) Presenters were very interactive with the participants and sparked interest
with their knowledge and presentations
(e) The organisation and presenters were adequate
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What could be improved?
(a) Policy makers should have been directly involved in the discourse
(b) More stakeholders should have been present including students and the
general public
(c) The GIS topic should have been elaborated on
Comments and recommendations for this programme:
(a) More programmes like these are needed in Antigua and Barbuda
(b) This programme should be introduced into schools, tourism etc. Posters
should be distributed and slogans should be used to spread the message of
RWH
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