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Preamble

This Symposium on Integrated Water Resources Management held over the 30
and 31% 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;



% 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 Resour ces M anagement Planning

In 2002 the World Summit on Sustainable Developnfé/$SD) was held in Jannesburg, South Africe
Over 8,000 civil society participants representhi@Os, women, indigenous people, youth, farmersietra
unions, business leaders, the scientific and tdogimal community and local authorities attended th
Summit, to reaffirmthe commitments made at the Rio Summit in 1992 crait out a path for the futur
Article 26 of the resultant Johannesburg Plan gilémentation (JPOl)calls for_allcountries to: Develop
integrated water resources management and wataiefty plans by 2005, with support to developing
countries.” This was deemed of utmost importance as an instruee mainstream water in national
economy and development and achieving the Millemrevelopment Goals (MDG’s) by 2015 specifically
aimed at addressing the issues of poverty, humgaith and environment. Those MDGs related toeYVat
and Sanitation were:

+ Halve, by the year 2015, the proportion of peopléheut access to safe drinking water
(reaffirmation of Millennium Development Goal).

++ Halve, by the year 2015, the proportion of peoph®\wo not have access to basic sanitation.

% Develop integrated water resources management atet efficiency plans by 2005.

In the Caribbean region there has been steady gg®dpwards the targets contained ifigbsi 1 and 2.
However, no Caribbean states have developed thev\&il water efficiency plans.

An Integrated Water Resource Management (IWRM) Rtarthe guiding framework for sustainable
management and development of water resources. déhielopment process for such a plan requires
consultation with all users of the water resourerisure that their requirements are adequatelywitiain

the quantities of water that are naturally avadaldr within the capacity to generate in the cake o
desalinization from the sea. The IWRM Plan alsekseo ensure that the water requirements to mainta
health ecosystems (such as forests, mangroves,reefq) are also met. The IWRM Plan lays out e/



stakeholders in the country will coordinate manageinof its water resources to sustainably meetwer
needs of society, the economy and the natural st&®g in an equitable manner. The IWRM plan is a
national-levelplan.

To summarize, an IWRM Plan aims to:

** heighten awareness and understanding of the valdebanefits of integrated water resources
management;

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

** mobilize resources and partners, including thegpesector, for implementation of specific projects
to address the negative impacts and threats onrhbeelth and the environment.

The GEF-IWCAM Project is supporting CEHI in workimgth Caribbean countries in the formulation of
nationall WRM Roadmaps. IWRM Roadmaps are guidance documents that euthie specific steps that
are required in the development of national IWRMML The Roadmap will assist national stakeholiders
the IWRM Plan development process in identifying aompleting the required tasks that will be neagss
in development of the Plan. These roadmaps argyliermulated based on an Operational Guide prépare
by the Global Water Partnership (GWP). The Openali Guide was derived from global country
experiences and assembled by water resources xpattplanners with extensive field experiencee Th
regional and international partners involved in ikla@an efforts include the Global Water Partnership
Caribbean (GWP-C), the National Oceanic and AtmesphAdministration (NOAA) and the United
Nations Environment Programme Collaborating CeotewWater and Environment (UNEP-UCC).

Promotion of Rainwater Harvesting in the Caribbean

The Caribbean Environmental Health Institute, wgbpport from the United Nations Environment
Programme (UNEP) is implementing a demonstratiatiative in Antigua and Barbuda to promote the
practice of Rainwater Harvesting (RWH) in the Chegan. This support is follow-up to a first phaseao
UNEP-assisted effort to raise the profile of thagice of RWH in the region. During that first gka
Grenada was used as a pilot to develop a Natiomgr&nme to promote RWH. The lessons learned and
strategic directions that emerged from the natigilat were used to develop a Regional RWH Programm
for the Caribbean. The project also funded thedpecton of public awareness material that included
posters, radio public service announcements, ared¢ngth video and a technical brochure.

In the second phase, the emphasis will be on tkeloj@ment of demonstration modetsat will showcase
best practices in rainwater harvesting to the @aaln. Antigua and Barbuda was selected as thedzaed
country given the fact that the practice is wellabBshed in the majority of households and busines
enterprises. Two candidate models will be selecietypical household, and a small business enserpr
(likely an agricultural enterprise). The projecillviinance required upgrade and/or retro-fitting tbe
existing RWH systems to bring them to recommendawddsird so that they represent best practice and se
as training resources for householders, contrachusiness operators in Antigua and Barbuda, amdest

of the Caribbean. The project will support thetimasof a symposium, training activities, the dephent

of a handbook on implementing RWH practices in Glagan States including capacity-building for magpin
RWH harvesting potentials across landscapes.




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.




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 Facility-
funded 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
part|C|pz_:mts to . the Minister of Antigua and Barbuda; Patricia Aquing, Executive Director,
symposium. She explained the  cgp: Hon John Maginley, Minister of Health, Antigua and Barbuda;
mandate of CEHI and the |van 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 well-
being 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, multi-
disciplinary 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



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
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




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.



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 @ 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.

X3
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Cross-section of participants at the symposium.



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.

X3

¢

X3
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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



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

CONOUAWN =

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.

12



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 post-
disaster 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). Capacity-
building 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 m® (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: CO, 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 agro-
processing enterprise.

All production is done at home and RWH is heavily

used. Rainwater lends itself well to food
preparation and yields better-looking and higher-
quality 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 Rosemarie McMaster, Managing

due to its good qualities. Director of Susie’s Hot Sauce
(private sector representative) in
support of widened advocacy for
RWH in Antigua.
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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 m*® (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 sub-
surface 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 . S

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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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?

(@) 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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Annex 4 Presentations

4.1 Christopher Cox: Caribbean Environmental Health Institute

Principles of Integrated
Water Resources
Management (IWRM)

[E——— —

IWRM Matienal Sympesium, Antigua
Cariobean Environmental Health instibube
30°" fonisany 2008

Bachground

* 1902 Internobicnal Conference on Water and the
Environment (ICWE) in Dubiin, Irsland

& Dulin Statement: loid the foundation for guiding integrated
mcmaigemant of the world's wober resources

& The principles ore

— Fresh woter it a finite and vuinerolbiz resource, essentiol to sustain life,
devsloprment and the environment:

— Woter development ond manogsment should be bosed on o
participatony aporocads,. involving users, plomners and policamakens
at afl levels:

— Women play a centrol port in the provision, monagsment and
safeguarding of water;

— Woter has on economic value in all its competing uses ond showld be
recognizad o5 an economic good

-
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Background

o Millennium Development Goals (MDG™s) national
comimitiments:

— Halve, by the year 2015, the proportion of people
without cccess to safe drinking water (recffirmation of
Millerinium Development Goal).

— Halve, by the year 2015, the proportion of people who do
not hove access to haosic sanitation.

— Develop integrated water resources management and
water efficiency plans by 2005

fim
ucc-water L] 2
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Presentation Outline

Part1

® Background

& What is in an IWRM Plan

# Benefits of an IWRM Plan

Part 2

# The IWRM Roadmap — key elements

|
UCC-Vvater E

Bachground

® 2002 the World Summit on Sustoinable
Devalopment (W55D) was held in
Johannasburg, South Africa

® Johannesburg Plan of Implementation (JPOI)
caills for all countries to: “Develop integrated
water resources management and water
afficiency plans by 2005, with support to
devealoping countries”
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Background

o What is IWRM?

— A systematic process for the sustainable development,
aiecation and monitoring of water resource wse in the
context of sodal, economic and environmental objectives

* Means that all the different uses of water
resources are considerad togethar

¢ Water allocations and management decisions
consider the effects of each use on the others
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o
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What is an IWRM plan?

¢ A strategic statement that details a country's
actions toward to sustainable managament
of its water resources
- Scope - Fresh and coostal waters
— Defines the issues and the strategic responses by
aill actors

— Lenys out the indicative cost outlay required for
action over short to meadium-tenm; bosis for
sourcing funding internally or externally

-
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Where does an IWRM Plan fit?

5 i s NPA — MNational
T S Ve D MENT Pl s

Sociel Healn se e povey redeon sy s Progmn-rne U{
Hronpeps; Timny Agmuiay, Famidy, nisy v Agtion to Prevent

focmnig Land-bagad
Sources of Marine
Paolution
\ WSP - Waler
3\ Safety Plan

| Climate Change
= / Adaptation Pian/

/ Strategy
R RS ST T AT e L
— wlrerail Y reduction)

-

What does an IWRM Plan lock
like?

o A description of the scope of the plan. (Goals,
aims and objectives we wish to attain)

#» A description of how we plan to achieve the
vision, goals. gims and ohiectives.

o Links the WRM plan to other national procasses

and/or plons jeo. How rievart i the IWAM Fion for o Bousry
Aeduction Plan or on integrobed Development Plan].

* Resource requirements to implement the plan

— Integration within the Public Sector Investment
Progromme
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o
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Context for IWRM Plan

¢ Link to other strategies and plans
— MNEMS cnd other existing notional plans/strotegies
= Naotionad MDG strotegies
— Motionod poverty redudion strategy papers (DRSP:)
— MNotionad 5-pecr plons
— Notional sustainable developrent strategies
— Nationa Biodiversity Strategy and Adtion Plons
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What does an IWRM Plan look like?

¢ Description of the existing water

management npproach. \Where it come
fram, how long hes it been in ploce, what legal
instruments (policies, ks ond institutions) support it
and the comstraints of the curent approach to water
momncgement.

» A description of the current water
resources situation in the country (a

water resource assessment)
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An IWRM Plan should:

& Heighten awarenss and understomding of the valus ond
benefits of integroted water resources management and
sulneralbility of human health and the emvironment from
poor Weter resources management;

= |dentify and implement actions to oddress spedific couses of
negative impacts ond threats on human health and the
envirenment from poor water Fesources management
proctices;

» Assist mobilize resources and partners, induding the privote
sector, for implementation of specfic projects to oddras the
negedive impocts and threaks on human healkh ond the
enuiranment from poor water resources management
prockices,

T
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Processes in IWRM
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UCC-Water W

IWRM Roadmap: Plan for the
process

Vision "Roadmag”

Strategy TWRA “Plan”

The process:
- from Vision

s
uCcc-Water E
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IWRM Roadmapping

& What & an 'WRM Roadmap?

— A description of the steps required in the development of
a nodional integroted woter resources managament plkan
s GEF-IWCAM Project and partners
— Assist Coribbecn countries initiate the process toward
devefopment of WRM Plons
— First stoges — crwcreness-raising: defining the Roodmop
= Partnere CEF-IWACAM Project: United Mations Colloborcting
Carkre for Woter cnd the Environment (UCC); Clohal Water
Partnership — Coriblbean (CWP-C).
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4.2 John Bradshaw: Antigua Public Utilities Authority

NATIONAL SYMPOSIUM ON
INTEGRATED WATER RESOURCES
MANAGEMENT - ANTIGUA &
BARBUDA

WATER RESOURCE MANAGEMENT
ISSUES

Prepared by: APUA
WATER DIVISION

SURFACE WATER SOURCES

L POTWORKS DAM
BETHESDA DAM

L HAMILTON
BRECEMNHKS#1
BRECENCHIRS #2
FISHER
BIG CREER
BENDALS I"OL
OOy 1O NI

A DUNKINGS

GROUNDWATER
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WATER SOURCES

= SURFACE WATER
= GROUND WATER
=DESA LINATION WATER




TVPES OF DESALINATION PLANTS INANTIGUA

WATER DISTRIBUTION SYSTEM STATUS DISTRIBUTION SYSTEM
% The Deterioration Of Metal Mains In The Distribution System

Increase In Brown Watsr

#lncrease In Maln Replacemeant

#Increase In The Use O More Chamicals To Manage Corrasion

<+Redesign Of the Distribution Pumping Stations
(Impellers wers changed 1o stainless steel)

STORAGE TANKS WATER RESOURCES MANAGEMENT ISSUES

Mu Matianad Waksr Pelly b geide deveispmenis b the walet sty

=

M

The ks Swmainl Excond Ehe Waktl sipaly by TMEPD o Ui yaur 2000 and tisrs bs 8 Sosi for ecsins
weaker [dry swamor)

ke and Evstams Socause of dr aging pestises, metal pipes, ang
arawih witm the cabibstan syste=

p

Inmsazusie mete tank fsdities kocmsse of prowih of the disirisubion system

=

. Ansdegunte eauraties ppakim gives Uie decentralioabim of yasieds ssuices Ut fesd e B disbiuben
i e aystam

& inmccursts wwter meloi bscasas af e ags

B Highisacosinted fal mile gaen e agim b, malat st
i swad iy, and " il sgatom

Y Animdegiiete mates iabe ghes Ua Spe o wilsi tal APUA disbBibes | Anligiia and aitiida]
& rlighnan cash revenus wetes gisen b the Cestral Goversment
]

0. The puchasing procedure far minor eapidal ®ems 5 io engisy gl the Tender s Beard reguistians.

AL, APUA iy recant Ui b unabike te dwy B ssppiers s limely manie esd ds s resid 8 dffects e deldvery
af grods and services meal B alee s#fecks aur ovessd abibily of sevee delery.

32, Laeel Wen - (Grewing pupulatin @ The wateratds|

13 Bemchish walsr silustien i Bartads

4. Standaips eeaa
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Recomneendations
*Develop ade pusie water policies followed by appropriste legislations
*Develop an lnte grated Water Eesources Maragement Agency

*The recammendations For source’supply development would use the echniques leading
the demand with increme nral expansicn anmally.

*The recommendations for construction of siomge nls are baed oo the sandard of

demand and supply on bow much gorage will be requited (o provide a astainable waier
Eysem over @ period of time

=The recommendation io replace pipeline sysem is bassd oo ibe aging distribution and
trnnamission pipes (water meter also)

sOxher recommendations would be based on positioning che Water Diivision to marvive 1o
e year 2001

EXPANSION OF SOURCES

L. Construction of a RO plant at Fryyes Beach of 600KGPD by 2008
2 Increase the capacity al Crabbs site by J00KGPD by 2008

2 lncreass the groundwater capacity by 200KGPD by 2000

4. Conmsmuction of a Brackish RO Plant at Folliss of 300KGPD by 2002
5. Install 40KGPD RO Plant at Crabbe by 20049,

6 Increass capacity by SOOKGPD in 2010,
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Construction of Water Tanks

I the year 2008 Water Division is recommending the construction of & waler
tank in the Wallings and Buckleys Areas and tha rehahilisartion of the kower
s rveodr ab Grays Hill.

In the year 2008 the Waker Division is recommending the constmaction of
slorage tnks in St Phillips and Liberta by 2009,

I the year 2000 the Water Division is recommending the construction of
tanks at Halycon Haights or Mew Winthorpes Hilllland and Five Islands.




Replace ment of Mains

Waler Division recognizes ihai the mplacemeni of main is an an-going project.
in ander to tmprave the water quality and e lisbiliey and there fare eeommends
that 500 ket per day of pipes be eplaced for the et five years. Inother
words, approsimately 10 miles of pipes should be meplaced por anmum for che
mext five yeams

OTHER OPFTIONS

The Warer Division is alse recomme ncing the followang:
Prepaid Meder Sysiem to be introduced by the year 2009 to caplure all
apartments and high fsls comumers

Th recapruring of the Hoted macket by the yvear 2009 in order 1o increase
revenue

Conmmction of o Central Sewage Symem for S John's by the year 20010
Dievelopment of an Irigation Depanment by the vear 2010 ta meet the Earmvers
demand for waler.

<+ CQuestions 7
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Re placement of Wster Meters

Waiker Division recognizes ibe impodance of acoumie waier meters thal affe cis
the overall revenue of the Departnent and is beeeby recommending the
Fallowing:

20 = 2500 meters b mplaced
L] = 2500 meters be mplaced
2010 = 1500 meters be mplaced
2011 = 1500 meters be mplaced
1] e 1,0} meters be mplaced

The W ater Division would alscinstall waier neiers ai Delaps and Bendals
Waker Treatneot Plans in order o capture the water produce by vatons
souTces

WATER MVISION WATER AUTHORITY

Waker Division is also eeommending ibe sepamtion of the Waer Division
from the Tele phone snd Ebeciricity Divisions (o creaie 8 new emity that would
adequaiely managed the noiicnal waer, wasiewster and imigation services
This cgamzaticn will be known as Mational Waier nnd Sewerage Anthodiny
HNWASA) by 2011




4.3 Melesha Banham: Environment Division
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IWCAM Demo
Project update

ll:J'\I

AM Demon
Project

# Initially, 5t. John's was chosen as the demonstration site for the
TWCAM project doe to the activities which occur within the
town, the potzntial pollution to the harbor among other issues.

# Due to the rcent work carried out in St. Johns and the
requirements that would have to be implemented St John's
was s22n a5 no lenger appropriate for the work to be complatad
and as such the next hot spot on the listwas selectad —
Mckinnons Pond

» The choice was easy to make as the major problems within St.
John's city are experienced in and around the areas surrounding
Mekinnons,

ot

Background

» Antigua and Barbuda has experienced a number of problems.
with coastal water quality particularly in the parish of St. John
and as such this issue was given priority when the opportunity
to focus on a solution came to the forefront,

A Global International Water Assessment (GIWA) -based Hotspot

Selection exercise was undertaken

St Johns and Mckinnons wer nominated and adopted by the
Steering Commiiiee a5 a Hotspot This site has since been changed
o McKinnons w was another hotspot,

The sekction mechanism identified St John's harbour and the north
west coast as primary pollution Hotspot Arcas within the country,
with particulor concerns mlated o microbiclogical pollution an
eutrophication  tesulting  trom uale sewage  and  peneral
wastewater treat ment

o AM Demonstr -

Project
CAUSES

* direct discharges of untreated effluent directly into the
open drainage system

* septic tanks not pumped frequently enough and of
inadequate capacity

® septic tank waste disposed of at municipal landfill poses a
threat

® increasing number of septic tanks

AWCAM Demo
Project

Threats

* increased coastal pollution

® threats to public health in St John and adjacent
recreational beaches

® loss of ground water quality from sewage effluent
intrusion

® threats to tourism industry (particularly Cruise tourism
and tourists intere sts on the North West Coast)




€AM Demon —

Project

Main barriers for better control and management of sewaoe
handling, treatment and discharges:

= Lack of adequate handling and holding facilities within the St
Johns Parish

» Lack of treatment facilities prior to dischargs
* Inappropriate waste disposal mechanisms for seplic tank sludge

+ Inadequate legislative control and lack of capacity for
enforcement

= Poor incentives/disincentives for construction and use of
effective saptic tanks

* Inadequate monitoring of water quakity to guide policy-makers
mnd legislatars

CAM Demon
Project
PROJECT COMPONENTS - cont.

# ldenufcation and dcsjfn of sewage treatment option
{including options related to a Wetland Filtration System)
that will meet the environmental and economic needs of
A. The parish of St. John and B. the rest of the country

® Development of full proposal with technical, financial and
instiational arrangements for management of wastewater
and sewage treatment in St. Johns' for submission to The
Cabinet for approval

® Development of a Fropc'sul for a medium size project for
the development of a wetland filtration system for
submission to the GEF

=

,,,..P"'"F'

>AM Demon
Project

END OF PROJECT LANDSCAPLE
* Show a model system for retoactive fitting of sewage
handling systems within the parish of St. John.

® The model will have been demonstrated on-the-ground
and proved to be effective

® A detailed report will have been produced and submitted
to Cabinet:
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AM Demon
Project
PROJECT COMPONENTS
® A public awarene ss campaign
* Sewnage management strategy to identify the most

appropriate means of handling sewage discharge in the
demonstration area

* The implementation of a programme of collection of
environmental indicators.

=

AM Demon
Project
PROJECT COMPONENTS — cont,

* A review of legislation as it applies to sewage handling,
trzatment and discharges and to pollution of groundwater
and coastal watkers

* Recommendations for policy reforms and supportive
regulations and legislation in support of a new sewage
trzatment option.

# Identification of funding mechani sms to cover costs of
monitoring (compliance and water quality data) and
enforcement

-

| PMU

® The PML is currentty made up of the Project Coordinator,
Senior Technical Assistant, Administrative Assistant

# The technical advisory committee has been established to
offer advise in various activities as the project progresses.
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Project Update

= The project is currently in the later stage of the first phase,

* Terms of reference have been created and consultants are being
recruited for the various ressarch aspacts of the project. A
consultant to conduct the legislative review and statistical data
collection has been sourcad, we are in the process of securing a
consultant for the sewage managament policy craaticn

o Actually, we have started Data collection for the statistical
naads of the project. GPS mieenee points have been created
that will bz usad (o monitor changas in various environmental
media through out the project

39

B

-

Project Update Continued

® Indicators have been developed for the project as well
through cur accepted work plan.

® The next phase is the sourcing of consultants and the
issuing of contracts for the actual demonstration works.
This will be initizted once the sewage management
strategy has been compleled as this is necessary to choose
the final site for the demo

® The project is scheduled for completion at the end of
November 2008




4.4 Christopher Cox: Caribbean Environmental Health Institute

s

The Roadmap towards
Integrated Water Resources
Management (IWRM)
Planning

IWRM National Symposium. Antigas

Caribibeas Essranmantsl Health kabitute
® latuary 2008

Major steps in IWRM Roadmap

1. Process initiation

2. Steering committee establishment

3, Process monagement team astablishment

4. Stakeholder involuemeant plan
development cnd implementotion

5. Communications plan development and
implementation

&, Situational Anclysis and MWRKM Plan
Fromewark

7. Mision Statement and Geals Articulation

8. Evolucte IWRM Plan options

9. IWRM Plan prometion, adeption and
implementation

=

r.
UCC-Water IYJ! E

2. Steering committee
establishment

+ Ideally, use existing inter-sectoral coordinating mechanism
# Terms of reference for SC

— Provide the Process Manegement Team (PMT) with generc
guickinee ond support:

- cheuiew the proposals and reports prepored by the monagement

BT

— Reguiarly review progres: in implementation:

— Agsist the PMT in securing primany dorto and information:

— Be responsibie for coordinating and monitoring the implementotion
of rele'.:cl!'_lt achivities within their respective agenay, orgonisotion or
Community:;

— Decide on the composition of the PMT and oppoint its membears.

T 1
e irm i ucc-water B 2
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The Roadmap

® What is an IWRM Roadmap?
— A description of the steps required in the
development of a national integrated water
resourcas management plan

e mm
I h. ::j-'- ':— UCC-Viiater B4 g

1. Process initiation

¢ Determine who should initiate the process

® Assess political support for devaloping and
implementing an IWRM plan

» ldentify available resources to undertake
procass

» Examine successful processes that have been
applied in neighbourng countries

T
UCC-Vvater I“]. E

3. Process management team
establishment

® Terms of reference for the PMT:

— Orgomize ond coordinate the overall strategy
proCess;

— Planning specific activities and meetings;

— Procuring expertise and resources (human and
financial);

- Support working groups and other committees;

— Act o5 a focal point for communication

I
e it ucc-vvater B =2




4. Staheholder involvement plan
development and implementation

& First steps: identificotion of stakeholders, msesment of their interests,
thedr potenticl contributions to the IWRM process and their relative
influence and impaortonce

& Grenoda cln-:'. Unian — stofeholder aasessment conductad cnd
categorize

- HL - Hi

Hish Priaribuflows Influence: These stakehalders will reguire special
initictive i Hheir interest ore to be protected

— LH - Low PriorityfHigh Influsnce: These stakeholder con influence I:h-e
outeomes the project but their p—orlhrs are riok Hhiose of the project. T
r"cly e @ rish or obstocle to the project
- LL - Low Prigrtulleny Infuence: Thess stakeholders are of least important
t:! he project
»  Meed to ensure buy-in from hey stebeholden

e '

o
UCC-vWater B8 g

Communications plan
development and implementation

# This will set out the process for dissemination
of core messages to stakeholders on the
importance of WRM and the need for an
IWRM Plan.

— Define the target audiences
— Determine key messages
— Determine appropriate modss of dissemination

e '
= : A

uCC-wWater ki

o=

Vision Statement and Geals
Articulation

«  The vision statement for WRM is an exprassion of sodiety’s
aspirations in how they may benefit from good water
resources managemeant

+  Establish goals in context of three main pillars

L Enabling Environment e.g Moding provision for cost recoveny:
chavges, incaniives and fnonang arrangermerits Fo assist
sustomnability of woaler resources management imiiodives

2. Imitutiona Roles e.g. Separotion of waler resources
manaeement fundions frem senwioe delivan fundians

3. Maonagement Instruments g Sfoblh o woter afocoiion
ST

+  Establish bargets: assist in focusing resources and guiding
the selection of options for action

-

| M
e uCC-Water ki

=
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Stakeholder management plan
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Situational Analysis and IWRM
Plan Framework

+ Examine the existing waber resources management systam in
terms of the IWEM principles and the goak of sustoinable
momagemeant and development,

» |dentify the pertinent parameters of the hydrological asdle,
and evaluate the water requirement. of different
development alternatives.

* Impacts on temestrial (forests) and aquatic ecosystems as a
result of water use, and woste water disposal/management
should qlso be considerad.

+ Socio-sconomic aspects nead to be assessed in termes of
impacts of present water management sustem.

- The analysis should pinpoint potential conflicts, their severity ond
social innplicotions, as well as risks and hazords posed by flood and
drought occumence

i

I o
E,_h' - vcc-vvater B =2
-
Evaluate IWRM Plan options
o ook ot IWRM Plan to determine if proctical
meets the national needs
# Some key considerations; does the Plan contribute
to:
— Raducing Powverty
— Addressing Water Scarcity and Competition for Water
— Improwving the Situation of Women
— Protecting Ecosystems
— Maintaining Human Haalth
— Sustoining Economic Development
| B Tl mm
E_.' g ucc-vvater B =2




9. IWRM Plan promotion,
adoption and implementation

+ Poaoliticad ond stakeholder portidpation from the onset of the
process B of utmost importance to gain Pion acceplance

& Conditions of acceplance of the IWRM Plan would be dear
ab process inceplion.

# During the entire process, implementation of the
Communications Plan is critical to keep stokeholders
engaged and informed.

* Endorsement of the firal draft of the Plan showldd be via
rational-level stakeholders foruny followsed by ratification
by the Cabinet of Ministers on behalf of Government

@" I_ - ucc-water W =2
Example workplan for IWRM Plan
development

e Duwrwe by pom
By aiieh e B A ares Wi 1 W3
I3 ENIEN KN N KN KA
Outcomes at end of Roadmapping
process
+ 'WRM Road map document
— Costed proposal for procuring §$ for full plan
development (next stage)
® Sensitized public and lead actors
+ High-level govermment endorsement for
commitment to 'WRM Planning process
?‘ I i uUcc-water g
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Example workplan for IWRM Plan
development (Union Island, $VG)

Punran by

My ke by Atk 3 s
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Example workplan for 'WRM Plan
development

D by pren

My s by Wtk ar ot = [ [

c[aa ] ] "
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Next steps for Antigua & Barbuda

» Hey considerations:
— Why might IWRM be necessany for Antigua &
Borbuda?
— Who will lead process?
— How to solicit high-level buy-in; what will be the
"hook'?:
— Roadmap map formulation; how?

o Situctional cnalkysis
— Couernance struchurss, gops, challengss, stobe of readiness for
PAAM plonning prooess
# Main cictions (9 steps)

I e
e ucc-vater L =2




Partners in IWRM Planning in
Caribbean

—
'EE"' ucc-water £ 22

_ﬁ_%,‘- T —

@_t}“‘ﬂ\ﬁm t-ri' Global Water | w
GEF ®  Partnership 'V‘

2w = -
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4.5 Camille Roopnarine: Caribbean Environmental Health Institute

Programme to
promote Rainwater
Harvesting in the
Caribbean

Pk Praject tunded by
The United Hatiens Envirenment Pragramme

Exszuted by |

IWHRM National Symposium

The Carikbean Envirenmental Health Institute |
Antigua and Barbuda
January 30t and 3= 2008

%ﬂl Camills Roopnarine

=] Sanitary Engineer

RWH in the Caribbean

¥ The Caribbean region has less available woter per
capita compared to other SIDS regions

# Coribbeon 5105 have only 133 % of the Indian Ocean island
group's existing resources and 1.7 % of the South Padfic island
group's existing resources (UNEP 1999)

B Main source of water for threa centuries

" An estimated 500,000 people across the region
depend on RWH to varying degrees

® Virgin islands, Turks and Caicos, and the Grenadines
are hecvily relicnt on RWH systems

# lslands chorocterized by small lond area, no perennial streans
and little significant ground water reserve

mrlhbﬂn Emelrenmmerial Healih Insthuie.
Caelas, 31, Luda
TGtTSSIS!—EDI Foc TRE4ER-2T X
Emal: s bo; Ve o Ve g K

RWH in the Caribbean

" Bahomas: Whale Coy hos a piped
dliskrilzution system based on rooftop-
collected waker

® Turks and Caoicos: Government regulations
make it mandotory for all homes to have v
storage copacity of (ot least) 400 litres per &
i roof areq .

" Grenadines: Carriocow and Petit Martinigue -
are maostly reliant on RWH, 33 communal
catchments and 78 public storage systems

= AMU: All new concrete homes are required
kb notional standards to hove a disterm or
alternating water storoge system.

Zarlbbean EnvIronmenial Holﬂn Insitiui:

TﬂtTSB-lB:B-EDI ch?sama
Erval: ix arwhe o "k oo v s o

ki
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Presentation outline

" Background
® Regional RWH Programme

B Antigua and Barbuda National RWH
Programme

carbibaan ENvrormamal Heatih ineths
Wi, Caskas,
Td: ?saqse.v_-m P T8 geazray

Emal: I b s e i

Why invest in RWH?

¥ QHW increcsingly attroctive s water availability declines
due to competing uses

B Conservation of water from existing surfoce sources is of
top priority — reduce scle relicnce on thess sources

B Stokeholders to benefit include:
» Housshold: — sose shress due to shart-foll {increcsing populction, lifesdle
chonges} during diry months
» Indudny = enable maintenance of produdion copodiy
# Agricubure — spoible imigotion of aroble londs in odd oreos (edend growing
smoson); livestock wabaring
» Hospitality sector — enalle hotel plont esparsion without need for costly
olbemctive tachnologie: (2.5, desnlination)
# Potertiol for use in pooly, weehing, sonitertion and imisotion
¥ Institudions (schoals, hoopitok) - sooe stren due to shork-fodl
# washing, sanitation

Carksbean Ervirormerial HuHh Ingitiuia

Carkbean Emerenmenial Healih Insilivie
T kTR, Ca50s, SN Lkl
Tal: Te8 452-2601; Faoe 753 4532721
Enal: ke b zha: e e




Why invest in RWH?

Main selling points

" Supply security
# Reduce relionce on intermittent potable water nebwork
» Reduce vulnerabiliy after notural disoster

* Augmented supply after notural disasters (notably
hurricanes) when potable water infrastructure is
disabled

® Quality
# The physical and chemical properties of rain waoter are
often better then ground or surface waoter
" Cost

& RWH s asimple and low cost method, No additional
distribution systems necessany

Caribbean Emironmnsrial Ha alih Insthuk.
Tha Caelias, 21 Luda
Tat TEBAE2-501; Fac TEE 4522721
Enal:c arche ko;

ek sl e o3 K

Regional RWH Programme

Mational-level actions

¥ Component T: Awareness Raising
. Shjeckive; e e
* Toenhance pasitive public awarenes on the procics of B4H m——-
= Toinoecse investment in FWH ¥
»  Topromote FUH o o viokile ougmertotion meowre for

convertionol potobie netaTriL in woter-itresed arsm, and
ErOnote aavter somersation

#  Tofoser best procticss with respest to healtn and sanistion

¥ Component 2: Capacity Building -
* SR &
*  Todevelon and irmrove notional competency in developing
{design and corstruction) and operating RAH sstem
= Totroin conwnunities in operction and management of community
R e

To troin professondls in woker governance

Zarlbbean Emlronmenial Healih Insiiuk:
Tha Caeliac, 21 Luda
Tat TERAE2-501; Fac TEE 4522721
Enal:o archs bc; Wik o e i k

Regional RWH Programme

Regional-level actions

® |ead regional agency — to be determined

Partnerships - strengthen advecaoy efforts, resource
mobilizaticon

Welsite - dissemination of best practices in RWH

Toolkit and handbocks - educational rescurces

Integration with other regional programimes (2.9, FAD School
Feeding and Scheol Gardening pregranimes

Public cwarensss promotion;

Monitoring of national RWH initictives;

Training and certification of resource persors (e, via CBWMP)
Building capacity within agencies and develop shills bank
Devealop model RWH applications

Carlbbean Ervinsnmerial He alih Insthuk:
Thai Gl 5, 2. Luda
Tat TEBAE2-2501; Faoc 68 4522721
Enal: o arache Jo; Wk sllor w1 ki
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CEHI’s Previous Collaboration
with UNEP

»UMNEP has worked with CEHI in 2005 in
Grenada to develop a National Rainwater
Harvesting Strategy

=A Regional RWH Programme was developed
for the Caribbean

»A Draft RWH Hondbook was developed

Carbbean Ervirarimenial He alih Insiius
Thia Bome, Casiias, 81 Lucia
Tal: TRE4EZ-2501; Faoc T8 4532721
Enal: o 1l Wob cia: v coh

Regional RWH Programme

National-level actions

® Component 3: Legislative and Policy Formulotion
» Ohjeckires
* To promote integration of RWH within national WRM
phans through pelicy and legislative refomm
& To careate an enabling environment to foster investrment
in RWH
B Component 4: Infrastructural Development
+ Ohjectives
& To optimize RWH systerms to increase the quontity and
improve guality of water

* To enhance capacily to manage and maintain communal
RWH systems

Carbbean Envrenmanial Healih Insilivie
The Mo me, Casiias, 21, Lucia
Tdl: TRE4EZ-2601; Fac 789 4522721
Emall: i I Wb s e et

Public awareness

¥ Pasters

¥ Tachnical
brochure

¥ Feature
video

Carbbean Envirsnmanial Healh Ingiins
Thia Warme, Casias, 21 LEla
Tal: TRE4E2-2601; Fae 763 4532721
Enai: o b Wob ea: wens cch




Water Availability Mapping

B Ohjective: map areas on mainland Grenada
subjected to moisture deficit

" Based on simplified water balance
e Determine the depth of umoff from water catchment

areas {oreos upstream of NAWASA intokes)

" Three analytical steps
1. Determine spaticl vaeriability in monthly rainfail
2. Determine spatial veriobility in evopotronspiration (ET)
3. Determine spatial variobility in woter defict

B Catchments with low visld/runoff (during dry
months) — downstream communities expected to
experience shortfalls — PROMOTE RWH!

c-rlbm:nimlmmmlm-n‘h Insifivie
e Woime, Cagkiac, S Luda
TGI'I‘SBJSS—EDI Fac TRE4ER2T
Enadl Wk o i N g K

Water Availability Mapping

® Estimating water deficit

® Simply the difference surplus
betuween rainfodl input ond
ET losses =

- = de
L Also referred to o5 effective T [l
reirfll e 1
» Waber avalabie for
obstroction — potohle
(domastic) water; imigation, T
M

g
|

Rainfall/ET
|

livestock watering

JFMAM JJ A SOND
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Water Availability Mapping

Jdan Feb Mar Apr

i
2
Jum Jul -
P ’
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Sep Oct ' Nb Dec @

May Aug
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Most eatehmems located at high elevations; high rainfall
Water yield is function of catchment area and effective raintall
{balance atter ET)

‘Watar intaka
|ocalicns de nated
as bue squaras;
catchments are
blie shaded araas

Carbbean Emerenmenial Healih Insilivie
The kome, Casinas, 21 Lucia
Td THE 452250 1; Fanc TEA 4532721
ez Wb 2la v ool

Water Availability Mapping

B Water bolomce — partitioning of components of the
hydroloaical cucle
B D=R+ET+5 girpiied)
o D= roinfoll
* ET7=evapotrarspiration (FAQ Penmon-Monteith
combination equation)
® S=storage
¥ Insmall island environments the storage component
is negligible (relative to other componants)
® Hence, after estimating losses to ET; remainder from
precipitation input is runoff; available for use

Carbbaan Er rorrmenial Haalih insihns
Thea Mame, Casines, 81 Lwia
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Water Availability Mapping
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Objectives of the ANU Project

B To raise awareness at the public and policy
makers level

B Capacity building at both individual and
institutional levels

B Deyealopment of infrastructure

B Deyelopment of GIS Maps to reflect the

impact of climate change on water resourcas
under various climate change scenarios

Caribbean Emlronmenial Health insifuis
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Rainwater Harvesting Initiative
2008

B National Symiposium

" Training Seminars (2) for RWH proctitionars

B Selaction of two (2) demonstration models — low
income household and small business

& These moceh woulkl be provided with cssistomce in order
to improve their RWH systems, The proces (technical
spedifications ond costs) would be documented

B Showcase seminar
" RWH Hondbook
" Water Availability Mapping

Caribbaan Em Inenmenial Healih Ingtiue
Tha ko 2, 5L Luaa

National Symposium

B Open to a broad ooss section of the public and
private sector

B Kidkstarts the MWRM process in Antigua and
Barbuda

B Designed to raise awaraness of the importance of
investment in RWH particularly in the context of
increcsed water soarcty associoted with the impaocts
of dimate change

Carlbbsan Emelronmerisl Haalih insifus
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ANU RWH Pilot

¥ Antigua and Barbuda
selected:

* Oppartunity to shore
experiences already in place in
Antigua ond Barbuda for the
benefit of other Carbbecn
countries

* Oppaortunity to roise the
awareness of best practices
already in place in ANU for
other proponants
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Partners

B Antigua Public Utilities Authority

¥ Central Board of Health

B Ministry of Communications and Works
" UNEP

® Environmental Division

Carbbean Emv rormenial Heallh insiins
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Capacity Building

B Two one-day seminars will ba conducted for
practitioners

B Seminars will be practical

= Training on configuration, installation/retro
fitting appropriate RWH sustems on building
structures, paved and ground surfaces

Carkbsan Ervirorererial Healih Insifivie
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Capacity Building

=Existing RWH proctitioners will be
recruited as resource persons

B Targeted for small contractors, planners,
small businesses, fanmers etc

clrlbhun EruerrnnnIuIHth ineduis
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Mapping

=Develop GIS maps indicating climate change
impact on water resources for different climate
change scenarios

slnvolve modelling projected changes in rainfall
inputs and temperature regimes

w|lsed to estimate changes in the overall budget
for the island

Clrlbhmn Emelronmenial Healih Insifiuie
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Caribbean Envirenmental Health Institute
The Mome, PO Box 11, Cosbries, SE Ludo
Tel: 758 452-2501; Finc 758 453-272
Emait: cehi®oonchs e Web site: wasic=hiorg.le
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Demonstration Models

Small Business

B Dreferably agro
processing

® bust use RWH in the

Loww Income Household

® Must have a RWH
system in ploce

® Droject will provide

funds for the production process

improvement of the B Droject will provide

infrastructure funds for the
improvement of the
infrastructure

Carbbean Ercrorrmenial Haatih insihuis
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Way Forward

B A RWH technical handbook will be produced
{will reflact the work done in Antigua and
Barbuda)

B These handbooks will be distributed to other
countries in the Region

Carbbean Emronmenial Health Ingiliuk:
The Mame, Casiies, 2. Leia
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4.6 Lionel Michael:

oo o o

Rainwater Harvesting

Lionel Michael
Chief Health Inspector

o o o o oo o

DETAIL ISSUES

m partnership between CEHI and CBH on the
selection of potential ‘candidate
demonstration sites,

m education program

m disinfecting chenucals in the rainwater
storage facilities

m water-holding vessels - mosquito breeding
containers

o o o o o i o

Physical & chemical characteristics

m“Maximum contaminant level,”

(MCL)

« inorganics ranging from barium to
sulfate

+ organics, pesticides and herbicides,

+ disinfectant and disinfectant
byproducts

+|lead and copper
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Central Board of Health

o

215t century potential problems

W rising sea levels

m more costly energy
supplies

' m adequate useable

water supply

o

Microbiological characteristics

m total coliform - 'indicator’

m fecal coliform - ‘presence of
animal waste’

harvested water not be used for
potable purposes

there be absolutely pgo physical
connection between a
harvested-water system and
the APUA systen.

o

Physical & chemical characteristics

m [ron content

+ acsthetic concern - stain fittings
such as sinks and toilet bowls,

mZinc




o

harvested rainwater |

Transportation System | | ‘SOftf water

m 'dirt’ of various
kinds, leaves
and twigs

m color, taste,
and odor

o o

Questions

m reforestation and
improved diversion of
runoff

m surficial soil
amendments created
from the organic
fraction of the waste
stream

50

o o o oo o o o o o o o o o

Questions

m leakage loss through
the national water
distribution system

m reduced-flush toilets
mandated

m ‘secondary” water
sources such as
wastew ater treatmen
plant effluents




4.7 Keithley Meade and Dale Destin: Antigua and Barbuda

Meteorological Services

NATIONAL SYMPOSIUM
ON

INTEGRATED WATER
RESOURCES MANAGEMENT

RIS & BASEEUR TR GIGH, SRS

Rainfall producing weather
systems that affect Antigua and
Barbuda annually are typically:

« High pressure ridges

+ Tropical waves

* Troughs

+ Fronts (mostly cold fronts)
+ Storms/hurricanes.

Ranfak Anilgua 1926 - 2007
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—Fitches Cregk 1028 -37 — Creskside 1928 - 37

—Creokside 1948-54  —Fitches Creek 1043 - 54

— Greencastle 1970 79 —Conlidge 1970-79
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— Creskside 1938-47 == Fitches Creek 1928 47

= Greancastle 1960- 69

— Caolidge 1960- 89

— Graencaste 1980 -29

— Coolidge 1860 - &6 |




—Gresncastle 2000 - 07

—Coolidge 2000 - 07

—Greancastle 1060 -99 —Coolidge 1990 - 69

Climane Change

The change in climate
attributed directly or
indirectly to human activity
which, in addition to natural
climate variability, is
observed over comparable
time periods.
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THE EFFECTS OF CLIMATE

CHANGE ON OUR RAINFALL
*RAINFALL DISTRIBUTIONS
*DROUGHTS

Glimaite

The average weather
conditions at a particular
place over a period of
time, generally not less
than 30 years.
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Annual Average Rainfall For Antigua For The

Beried 1360 - 2007
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Dreuglhf

A drought is a prolonged,
abnormally dry period when
there is not enough water for
users' normal needs. Drought
is not simply low rainfall.
BEecause people use water in
so many different ways, there
is no universal definition of
drought.




Dreuglt Episedes [n Antiaua

At the Meteorological Office,
we also measure drought and
wet episodes in seasons; a
season being any three month
period.

Example: DJF JFM FMA.

A Cemiiues

38 I Mtk

By this measure, we experience, on
average, a drought episode every 18

months and a wet episode every 34
months.
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Brewei Epissdes i Anffaum

A drought episade is a continuous
set of three seasons or more whose
rainfall totals fall in the first tercile
of the historical rainfall data.

A wet episode is a continuous set
of four seasons or more whose
rainfall totals fall in the third tercile
of the historical rainfall data.
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4.8 Alvin Christian: Private sector representative (selected slides of
water harvesting/irrigation initiative at Bendals, Antigua.
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