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Preamble
This Technical Seminar series on Best Practices Rainwater Harvesting held over the 21st and 22nd
October 2009 was designed to raise awareness of the critical issues associated with water safety
associated with eth practice of rainwater harvesting in Antigua and Barbuda. The seminars
familiarized participants on the importance of integrating water safety measures in
conventional Rainwater Harvesting (RWH) systems and measures that can be taken to
maximize rainwater capture. The seminars showcased special demonstration models for
rainwater harvesting for small commercial enterprises and households using a special first-flush
diverter designed under resources provided from the United Nations Environment Programme
(UNEP) under a collaborative initiative with the Caribbean Environmental Health Institute to
promote the practice of rainwater harvesting in the Caribbean. The following is a summary of
the CEHI-UNEP project.
CEHI, with support from 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 (current) phase, the emphasis is on the development of demonstration models
that 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 were initially selected;
a typical household, and a small business enterprise (likely an agricultural enterprise). This was
subsequently expanded to include a second business enterprise and a school. The project
financed upgrades and 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 supported the hosting of a national symposium (held in January 2008),
sensitization activities, the development of a handbook on implementing RWH practices in
Caribbean States including provision of mapping RWH harvesting potentials across landscapes.
Information on the RWH collaboration between CEHI and UNEP is posted at the CEHI website
at http://cehi.org.lc/rainwaterharvest.htm.
The local collaborator in the hosting of the seminars was the Antigua Public Utilities Authority
(APUA).
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Seminar Objectives
The major objectives of the technical seminars were to::
 Familiarize participants with the project inputs and outcomes.
 Raise awareness on the risks associated with poor practices in rainwater harvesting;
 Present technical options towards improvement in water quality in RWH systems;
 Gather feedback from stakeholders on the practicality of the technical solutions as
presented in the demonstration models;
 Gain testimonials from the project beneficiaries on the application of the
improvements to the RWH systems.

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

- Antigua Proceedings

Opening remarks
The opening ceremony was
presided over by the APUA’s
Water Services Manager, Mr. Ivan
Rodrigues.
He welcomed the
participants and CEHI to the
forum. He highlighted the role of
the APUA in the project and the
support provided. He outlined
the challenges associated with
water services provision and the
role the rainwater harvesting can
play in advancing water security.
CEHI’s
representative,
Dr.
Christopher Cox, Programme Left to right: Lionel Michael (CBH), Ivan Rodrigues (APUA),
Director thanked the APUA and Dr. Christopher Cox (CEHI)
other local partners such as the
Central Board of Health for their support in the project and he gave a brief background on the
origins of the project and the support by UNEP at the global scale in the promotion of
rainwater harvesting particularly in the light of climate change. The climate change dimension
will command greater importance in water security as long-term rainfall trends toward drier
and drought conditions, sea levels rise, intruding into coastal groundwater aquifers and more
devastating hurricanes create water supply crises post-disaster. He noted that the key
beneficiaries of this project will be those communities across the Caribbean that are waterscarce, where access to water is a very real socio-economic barrier to development. He added
that in some countries RWH is looked on as an outdated practice where there is universal
access to potable municipal water supply systems. The project is therefore intended to address
this perception. He concluded by again thanking the APUA for its support as the lead national
agency in the advancement of Integrated Water Resources Management (IWRM) in Antigua
and Barbuda.
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Mr. Lionel Michael, Chief Health Inspector of the Central Board of Health (CBH) highlighted
the need for improvement in sanitation practices in RWH, noting that the vast majority of
RWH practitioners in Antigua do not adequately integrate best practices in harvesting and
storing rainwater. He highlighted in particular the absence of the use of proper filtration and
improper point-of-use practices. In cases when cistern water has been tested invariably all tests
have returned positive for presence of colliform bacteria, an indication that the water will likely
contain harmful pathogens. Mr. Michael recommended that the American Association of
Rainwater Harvesting’s website be consulted as it has resources on the subject that can
contribute to adoption of best practices. He welcomed the initiative that can assist in
promoting the best practices toward reducing the public health risk.

Presentations
Dr. Christopher Cox, Caribbean Environmental Health
Institute
The key elements of the presentations included:
• The CEHI-UNEP collaboration
• The historic applications of RWH in the Caribbean
• Why invest in RWH and main selling points
• Phase 1 collaboration with UNEP; objectives and key outputs
• Elements of the Caribbean programme for RWH
• Regional-level actions for promoting RWH
• Phase 2 collaboration with UNEP; objectives and key outputs
• Demonstration models
See Annex 3.1 for the full presentation

Discussion and comments
•
•

•

There needs to be consideration given to securing plastic water tanks during hurricanes.
There is an example of a harness that secures the tank so that it does not get blown
away in high winds (particularly when the tank is not full).
Hillside community RWH surfaces should not be completely decommissioned as has
happened over time in Antigua. These catchments can still serve useful purpose for
water security for agriculture and other municipal uses. The question of investment in
“cascading” catchments for surface runoff capture was raised. This type of investment
could be used for farming applications. There were many historic surface ponds there
were constructed for rainwater surface diversion for use in agriculture. Over time these
ponds were filled in and built on but at the risk of these homes being flooded out. The
fact that there is not a comprehensive water resources master plan the strategic
outlook for the country many of these issues are not adequately addressed.
The issue of minimization of sludge build-up in storage tanks is seen as a major issue.
The problem can be addressed by regular maintenance and installation of a sump
pump and sediment filters. The installation of the draw-off from the tank should be
installed several inches above the base of the tank to minimize the possibility of
sediment residue drawn into the water.
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•
•

It is felt that the public health department is not visible enough in promoting best
practices and advising on what can be done to avoid public health risks in rainwater
harvesting. Information needs to get out.
There should be investment in large-scale water storage projects built around
municipal surface catchments.

Jerome Greene, Central Board of Health
The key elements of the presentation included:
•
•
•
•

A background on rainwater harvesting
Safety issues associated with rainwater harvesting – testing results
Disease risks associated with private water supply systems
What can be done to enhance water quality

See Annex 3.2 for the full presentation.

Discussion and comments
•
•
•
•

•

•

There is a practice of not cleaning cisterns to remove the sludge. The practice also is
observed with owners of the black plastic tanks. The accumulation of sludge is a
significant factor.
The public health department must be more aggressive in promoting the message that
cisterns must be de-sludged on a regular basis
It is observed that persons often build cisterns with service manholes that are too small
for entry; this presents a significant problem for maintenance. The manholes are often
not sealed properly.
Persons who have single-chambered cisterns have a challenge in cleaning them where
complete drainage is required. If the cistern needs to be drained then the household is
without water. Two-chambered cisterns are recommended for maintenance while
retaining supply.
The message from the public health sector regarding the safety of cistern water must
be cast in a positive light so that persons are not caused to perceive that consuming
rainwater is bad and that they are encouraged to invest in good practices to make the
water for drinking safe, rather than discouraging them from drinking the water.
It costs approximately EC$ 0.15 per gallon for investment on ultra-violet light
treatment for microbes.

Hastin Barnes, Antigua Public Utilities Authority
The key elements of the presentation included:
•
•
•
•
•

An overview of rainwater harvesting
The challenges of maintaining a clean and hygienic supply
The potential points for contamination of stored water
The first-flush diverter mechanism
The CEHI-UNEP demonstration project and how the mechanism
works

See Annex 3.3 for the full presentation.
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Discussion and comments
•

•
•

The first-flush diverter is good mechanism but use of the 6” piping and coupling may
be a challenge in terms of replication. It will be better to use 4” pipes and fittings that
are more readily available. Use of “Y” piece fitting may replace the coupling used in
the current design.
The influx of the Cuban Frog (a recent invasive specie to Antigua) is considered a risk
to RWH systems as it is believed the animal produces toxins that can get into the water.
They are particularly attracted to unprotected cisterns.
The issue of pollution in urban environments is one that cannot be discounted. The
demonstration model in Tindall Road in Ottos (in the southern suburbs of St. John’s)
showed that the filter in the first-flush diverter quickly became fouled with black soot
residues.

Field Visit – Demo model at Glanvilles
Glanvilles
Following a refreshment break, the group visited the demonstration site at Glanvilles operated
by Granma Aki an agro-processing company (owned by Novella Payne) specializing in fruit
and juice products. The group witnessed first-hand how the upflow first-flush diverter works
through a demonstration by the designers, Hastin Barnes and McClure Simon (APUA
engineers).
• It was revealed that the materials cost for the installation was EC$2,700 (equivalent to
US$1,000). The cost will be significantly less using 4” pipe and fittings.
• While replication should consider use of smaller pipe, the first-flush diverter will need to
be longer, but this must be balanced against that height of the roof catchment that
will need to create the head to drive the water through the upflow filter.
• The water quality at this demonstration site is cleaner than other locations based on
comparative observations of the condition of the filter. This is due to the fact that the
site is in a rural location.
• Ms. Payne stated her satisfaction with the RWH system and thought that that water
actually tastes better than what she had before.
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H. Barnes explaining how the system operates

Left to right: Hastin Barnes (APUA), Novella Payne (Granma Aki, demo
project beneficiary), Ivan Rodrigues (APUA), McClure Simon (APUA), Dr.
Christopher Cox (CEHI)
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Day 2 – Barbuda Proceedings
Opening remarks
The meeting was chaired by McClure Simon of APUA. He welcomed the participants to the
workshop and highlighted the fact that while Barbudans were very familiar with the practice
of rainwater harvesting, there needs to be attention paid to improvements in the quality of
water. He noted that persons will often not clean their cisterns, allowing the accumulation of
sludge and harmful microbes. The stated that the project was designed to assist in
improvement of the water safety aspects of rainwater harvesting. Dr. Christopher Cox thanked
the audience for their attendance at this meeting and provided an overview of the project. He
reinforced the purpose of the technical assistance being provided by UNEP in improvement of
best-practices for RWH and invited the audience to share their experiences that would be
valuable in the effort to compile these best practices in a Caribbean Handbook on RWH. He
noted the potential influences of climate change on rainfall patterns combined with rising sea
levels may spell real threats to Barbuda’s water supply security and that all efforts must be
made to carefully manage all water supply options. He concluded by thanking the
collaborative efforts with the local secondary school and other local stakeholders for assistance.

Presentations
Dr. Christopher Cox, Caribbean Environmental Health Institute
The key elements of the presentations included:
• The CEHI-UNEP collaboration
• The historic applications of RWH in the Caribbean
• Why invest in RWH and main selling points
• Phase 1 collaboration with UNEP; objectives and key outputs
• Elements of the Caribbean programme for RWH
• Regional-level actions for promoting RWH
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•
•

Phase 2 collaboration with UNEP; objectives and key outputs
Demonstration models

See Annex 3.1 for the full presentation

Discussion and comments
•

The issue of safety of the plastic ‘black tank’ was raised with respect to the possibility of
potentially harmful substances becoming dissolved in the stored water, particularly
where the tank becomes heated by the sun. It was noted that the black tanks are
designed for both storage of drinking and non-drinking water (wastewater). Care
must be taken to ensure that the correct type of tank is used for drinking water
storage. The potential for harm should be weighed in the context of the risk of
contaminant leaching, which is likely very low. Further, if the water is not stored for
too long before use (short contact time) the potential for contamination will be
reduced.

•

Airborne pollution associated with industrialization and acid rain was raised as an issue.
The possibility of acid rain affecting RWH systems in the Caribbean (and Barbuda) is
very low as this is only a significant factor on heavily industrialized areas in more
developed countries. However the prevailing Atlantic Trade Winds tend to pick up
Saharan dust and deposit it across the Caribbean. There has been some cause for
concern over pollutants carried in the dust but this problem has not been researched to
warrant alarm at this stage.

•

There should be increased awareness over the issue of water safety in rainwater
harvesting in Barbuda as residents do not take the necessary measures due to the fact
that there simply is not readily available knowledge. There needs to be more visibility
by the responsible authorities is raising awareness.

•

Groundwater reserves in Barbuda may be under threat due to climate change. It is
well known that the wells used for local water supply are impacted by tidal
movements; the water becomes more brackish as the tides are high. With rising sea
levels the frequency of saline intrusion of the well will increase, negatively impacting
water availability.

•

The question of the best water storage option was raised. There is no recommended
best storage solution. Cisterns will work just as well as plastic tanks. It is a question of
how well the system is maintained.

Hastin Barnes, Antigua Public Utilities Authority
The key elements of the presentation included:
•
•
•
•
•

An overview of rainwater harvesting
The challenges of maintaining a clean and hygienic supply
The potential points for contamination of stored water
The first-flush diverter mechanism
The CEHI-UNEP demonstration project and how the mechanism works

See Annex 3.2 for the full presentation.
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Discussion and comments
•

With a smaller house is a smaller first-flush needed? There is not entirely a direct
translation although this generally is the rule. Other factors includes the length of the
rainless period, as it will mean how caked-up the residues are (how easily they will be
washed off the roof), and the physical location of the building; in a rural setting the
amount of residues will likely be less compared to urban settings where soot from
vehicle exhaust is a significant contributor to fouling of the roof catchment.

•

The availability of the components used in the demonstration models was raised. The
demo models were built using 6” pipes and fittings. The coupling that held the filter
was a piece that was available to the APUA as the component is typically used in
pipeline infrastructure. However, the coupling is not readily available in hardware
stores. The demo project demonstrated the configuration of the upflow first-flush
diverter; a system using 4” piping and fittings is being recommended for translation to
household use in particular. The larger 6” pipe system will be appropriate for larger
applications.

•

•
•

•

•
•
•

A sample of the first-flush from the school demo was showed to the participants.
Except for a few small particles the water appeared to be relatively clean. The school is
located within a green belt and further, there are too few vehicles to cause problems
related to soot build-up on the roof.
The cost of the enhanced RWH system (first-flush diverter) was raised. For the
household system the materials and labour cost for the installation will be a few
hundred dollars (East Caribbean currency – US$1.00 is equivalent to EC$2.70).
Assuming that the first flush diverter minimizes sediment entry, how safe is the stored
water? Although the water will be cleaner, there will likely still be microbes present as
it is virtually impossible to bring to zero level. The best course of action is to add
regular household bleach to the water to kill off microbes. The less foreign material in
the water, the easier it is to treat.
What is the recommended volume of chlorine that should be added? The amount will
depend on the amount of water that is in the tank. It follows that the cleaner the
water, the less chlorine that will be needed. Cleaning the roof and guttering should be
done on a period basis.
How effective are special filter systems? These generally work well and can be
purchased off the shelf. Use of the first-flush diverter will extend the service life of the
filter.
The capacity for inspection of stored water supplies is a great challenge in Barbuda
and possibly a factor in persons not safely harvesting and storing rainwater.
Although there is a Development Control Authority (DCA) requirement for homes to
be built with water storage capacity it is not complied with as it is not enforced. In
Barbuda this is not an issue as RWH is universally practiced.
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•

There is no government subsidization programme to assist persons in obtaining the
proper equipment and materials to augment RWH systems to improve water safety.
Pumps and tanks in particular are expensive and poorer households do not have the
means to invest beyond the basic needs for RWH. A government programmes to assist
in this regard should be implemented.

Field Visit – Demo model at Sir McChesney George Secondary
School
Following a refreshment break, the group
visited the demonstration site, the Sir
McChesney George Secondary School. The
group witnessed how the upflow first-flush
diverter mechanism works through a
demonstration by the designers, Hastin
Barnes and McClure Simon. The school
RWH system was designed to harvest the
rainfall of the building roofs and directly
recharge a 60,000 gallon storage tank (2chamberd) on the school compound.
Under the project the inlet piping was
replaced and the first-flush diverter
installed before the inlet. The principal
noted that the water seemed to be of
higher clarity.

Upflow first-flush diverter (left) and inflow to tanks
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Left to right: McClure Simon (APUA), Hastin Barnes (APUA), John Mussington
(school principal, demo project), Dr. Christopher Cox (CEHI)
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Annex 1. List of Participants
Antigua
Name

Organization

Contact #

email

Gregory BAILEY

Agriculture

italziggy@yahoo.com

Hastin BARNES

APUA

480-7000

Sereno BENJAMIN

Agriculture Extension

462-1065

serenebenjamin@hotmail.com

Ruleta CAMACHO

Environment Division

720-5510/779-6363

sirmmab@gmail.com

Alvin CHRISTIAN

Farmer

723-0264

Christopher COX

CEHI

758-452-2501

ccox@cehi.org.lc

Laurent GILKES

A&B Contractor's Association

464-8330

gilcon@lycos.com

Charles GRANT

Central Housing

462-0169/2033

chapa@candw.ag

Jerome GREENE

Central Board of Health

764-3430/462-2936

Michael JEREMIAH

Plumbing Contractor

461-1779/773-1779

Harry JNO BAPTISTE

Caribbean Water Treatment

hastin@apua.ag

harry@caribbeanwatertreatment.com

Keithley MEADE

Antigua and Barbuda Met Services

764-2139/462-4606

keithleym@yahoo.com

Lionel MICHAEL

Central Board of Health

462-2936

cbh_chi@yahoo.com

Philmore MULLIN

National Office of Disaster Services

562-1556/464-8456

nodsanu@gmail.com

Ghaaga NEXFA

Nexfa & Hill Ent.

Novella PAYNE

Granma Aki

724-4994

Timica RICHARDS

APUA

784-8789/480-7252

timica@apua.ag

Ivan RODRIGUES

APUA

480-7000

ivan@apua.ag

Cathrona SAMUEL

APUA

480-7754

cathrona@apua.ag

nexfahill@yahoo.com

McClure SIMON

APUA

480-7000 ext. 7612

mcclure@apua.ag

Simon TOULON

APUA

720-2406

simontoulon@hotmail.com

Veronica YEARWOOD

APUA

480-7000 ext. 7063

veronica@apua.ag

Barbuda
Name

Organization

Chad ALEXANDER

Kynko Studio

Hastin BARNES

APUA

Contact #

info@knykostudio.com
480-7000

Francis BEAZER

460-0625

Gene CEPHAS

782-2079

Zico CHARLES

Building Inspector

Christopher COX

CEHI

Leicer DAVIS

Health Inspector

Sandra FRANCIS

Barbuda National Parks

Victor HARRIS

Agriculture Department

email

hastin@apua.ag

clips_14@hotmail.com
758-452-2501

ccox@cehi.org.lc

electrical_kiss@hotmail.com

13

Name

Organization

Arthur NIBBS

Antigua Labour Party

Albertha PUNTER

APUA

Contact #

email
a n nibs@yahoo.com

Emmanuel PUNTER

farmer

Godfrey PUNTER

Public Health Inspector

460-0228

Jerome PUNTER

Security

460-0058

McClure SIMON

APUA

480-7000 ext. 7612

Ridge TAYLOR

Agriculture Department

Haynes THOMAS

Building Inspector

John C. THOMAS

Farmer

460-0501; 772-1226

Rev Patrick THOMAS

Barbuda Ministerial Association

460-0496

mcclure@apua.ag

blue_masscot@hotmail.com
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Annex 2. Agenda

Agenda

Technical Seminar
On

Best Practices for Improving Water Quality in Rainwater
Harvesting Systems
under the project

Promoting Rainwater Harvesting in the Caribbean Region Phase 2
APUA Training Room, Cassada Gardens

21st October 2009
8:30 – 9:00

Registration

9:00 – 9:30

Welcome Remarks

•
•

9:30 – 10:00
10:00 – 10:30
10:30 – 11:15
11:15 – 11:45
11:45 – 12:00
12:00 – 1:00

Participant introductions
A Programme to promote RWH in the
Caribbean
Health and sanitation issues associated
with RWH
Demonstration of the improved rain
water harvesting techniques
Question and answer session
Refreshments
Field trip to demo site
Media showcase

•

Ivan Rodrigues - Antigua Public Utilities
Authority (APUA)
Patricia Aquing – Executive Director, Caribbean
Environmental Health Institute (CEHI)
Representative, Central Board of Health

Caribbean Environmental Health Institute
Central Board of Health
Hastin Barnes, Planning Engineer, APUA
Facilitated by CEHI
APUA

An initiative financed by the
United Nations Environment Programme (UNEP)
Division of Environmental Policy Implementation (DEPI)
P.O. Box 30552, Nairobi, Kenya
Implemented by the
Caribbean Environmental Health Institute (CEHI)
P.O. Box 1111
The Morne, Castries, St. Lucia
In partnership with the
Antigua Public Utilities Authority (APUA)
Cassada Gardens
St. John’s, Antigua
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Annex 3. Presentations
3.1 Christopher Cox – Caribbean Environmental Health Institute
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3.2 Hastin Barnes – Antigua Public Utilities Authority
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