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This document was produced by GWP Consultants LLP (GWP) under the Applied Initiatives-Rainwater 
Harvesting Systems Sub-Component of the Investment Plan for the Caribbean Regional Track of the Pilot 
Program for Climate Resilience (PPCR).

As a programme of the Climate Investment Funds (CIF), PPCR helps developing countries integrate climate 
resilience into development planning and investment. The PPCR comprises 28 national programs and 2 
regional tracks in the Caribbean and the Pacific. The CIF, through the Inter-American Development Bank 
(IDB), has provided grant funding to implement the Caribbean Regional Track of the PPCR. The University 
of the West Indies, Mona Campus, through its Mona Office for Research and Innovation (MORI) is the 
executing entity for the Caribbean Regional PPCR. The Caribbean Public Health Agency is co-implementing 
the Rainwater Harvesting Systems Sub-component of the Applied Initiatives Component 4 of this project 
which is designed to improve the enabling environment (policy and capacity building) of the region with pilots 
in Grenada, Jamaica and Saint Lucia. 

To that end, GWP was contracted to review and assess current rainwater initiatives in the region and through 
stakeholder consultation, revise existing guidance in the form of draft codes, guidelines and manuals, 
conduct capacity building by training rainwater harvesting professionals in the three pilot countries. GWP 
was also contracted to evaluate and recommend three water stressed communities for intervention through 
the investment by the project in the installation/rehabilitation of RWH systems designed with best practices 
and lessons learned from the assessments. 

The specific deliverables of this consultancy are:

Inception Report (Deliverable 1). 

KAP and Assessment reports and draft Water Vulnerability Maps (Deliverable 2)

Draft Codes/RWH Handbook & Training Manuals (Deliverable 3)

Training Report (Deliverable 4)

Final project report with updated RWH toolkit, manual and finalized model codes and recommended 
adoption strategy (Deliverable 5)
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1  INTRODUCTION

The purpose 
of the Pilot 
Programme 
for Climate 
Resilience 
(PPCR) is 
to increase 
investment 
in climate 
reslience

This report has been prepared to report on the delivery 
of three national training sessions undertaken in 
Grenada, Jamaica and St Lucia, as part of the Caribbean 
Region ‘Rainwater Harvesting Assessment, Mapping 
and Manual Development and Training’ project of the 
Regional Track of the Pilot Programme for Climate 
Resilience (RT-PPCR) in the Caribbean Region. The 
purpose of the PPCR is to increase investment in 
climate resilience.

This report does not include the rainwater harvesting 
(RWH) training manual, which is reported separately. 
The training materials are provided however in the 
appendices of this report.

A brief description of how the materials were developed 
is provided below, but this is reported in more detail 
along with the training guide. 
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These RWH training sessions form part of a larger regional 
RWH project. The overall objectives of the wider RWH project 
are:

 ▶ identify climate risk and vulnerability of household 
water supply in three pilot countries – St. Lucia, 
Grenada and Jamaica; 

 ▶ obtain an understanding of household RWH use and 
the constraints to RWH uptake, by implementing a 
Knowledge Attitudes and Practices (KAP) survey;

 ▶ assess adequacy of previous RWH initiatives and 
lessons learned from their outcomes; 

 ▶ prepare designs of demonstration projects to 
promote RWH adaptation to climate change; and,

 ▶ deliver training (and other knowledge products) 
for RWH professionals to promote the uptake of 
rainwater harvesting to mitigate climate risks, increase 
household water security, and improve household 
water safety in the region.

The assessment and training were undertaken in Grenada, 
Jamaica and St. Lucia, as pilot countries, but outputs are 
intended to be broadly applicable to the Caribbean region.

2 RWH TRAINING MATERIAL 
DEVELOPMENT

2.1 PPCR REGIONAL RAINWATER HARVESTING PROJECT 
OBJECTIVES

2.2 FOCUS OF RAINWATER 
HARVESTING TRAINING

The ToR called for training of RWH professionals in the three 
pilot countries, with training based upon a review of previous 
training initiatives in the region.

RAINWATER HARVESTING
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2.2.1  INCEPTION MEETING GUIDANCE

The Inception Mission, which included consultation with the PCU, CARPHA and SGU, as well as the project team, 
recognised the training component of the project and the community and climate risk assessment component of the 
project were not well connected. Nonetheless the guidance was the training should focus as per the ToR on RWH 
design and construction, targeting architects, builders, developers, and contractors.

2.2.2 RAINWATER HARVESTING SURVEY FINDINGS   
 AND LESSONS LEARNED

In the process of undertaking other components of the regional RWH project, including in particular the Knowledge, 
Attitudes and Practises (KAP) surveys of communities vulnerable to climate change in each country, a more detailed 
and nuanced understanding of RWH use, and barriers to improved RWH became apparent to the project and client 
team. These are summarised below:

 ▶ RWH is widespread, but overwhelmingly as secondary or tertiary water source. Water utilities provide the 
primary source of water for the majority of the population;

 ▶ RWH as a primary water source is limited to areas without utility supply, and without communal water supply 
systems. Of the three pilot countries, this is most common in (rural) Jamaica;

 ▶ RWH is commonly used as a secondary source to fill water supply gaps in areas with frequent utility 
interruptions. These utility outages most often occur during dry periods;

 ▶ Drier areas are up to 5 times more likely to treat rainwater and use it for drinking;

 ▶ RWH is usually informally constructed with barrels or drums for storage, larger systems with tanks are only 
used in the drier areas; and 

 ▶ Maintenance is generally poor apart from in drier areas.

The two main constraints to the uptake of RWH for climate resilience in the region are:  

 ▶ Water quality concerns – untreated rainwater is considered not drinkable and it is challenging/expensive to 
maintain the quality of stored rainwater; and,

 ▶ The cost of best practice RWH systems is considered too high. 
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2.2.3 REVIEW OF EXISTING RAINWATER HARVESTING   
 TRAINING AND INITIATIVES

A review of existing training materials was undertaken to assess the extent to which these training materials recognised 
current RWH use and challenges, as well as the concerns inhibiting further RWH uptake. The following were the main 
conclusions of the existing training materials available:

 ▶ Training focus was on design, construction and maintenance of newly constructed, best practice (i.e. 
expensive), entire RWH systems;

 ▶ Best practice guidelines suitable for technical practitioners (engineers, architects and project managers) – 
but not so accessible to householders;

 ▶ Little recognition of cost as an inhibitor to RWH uptake – i.e. ‘best practice’ focus;

 ▶ Little consideration of role of RWH within households – i.e. not always main supply; 

 ▶ Failure to adequately assess and design for drought risk and its reduction (either over-design when this risk 
not important or under-design when is important);

 ▶ Little consideration of RWH exposure to tropical storms, hurricane winds;

 ▶ Little recognition of climate change impact on RWH role, design and resilience;

 ▶ Little consideration of gender;

 ▶ RWH construction projects are almost always communal (e.g. school, health clinic);

 

Therefore there was a recognised:

 ▶ Disconnect between Household RWH and communal RWH projects;

 ▶ Disconnect between RWH Householders and usual RWH guideline and training targets. 

The review of RWH training also identified two national RWH training initiatives, both at least partially funded by the 
PPCR, both of which tended to focus on design and construction of newly constructed, best practise, entire RWH 
systems.

RAINWATER HARVESTING

PAGE   5

TRAINING REPORT



In developing a further regional PPCR relevant RWH training initiative the following were recognised:

 ▶ It must not duplicate previous RWH training efforts - references to best practice design documents to link to 
these materials would be provided;

 ▶ It must complement and add value to these previous & existing training materials – must not be another 
RWH design & build guide; 

 ▶ Instead the focus of this regional RWH training was to:

 ◉ Provide an introductory baseline knowledge of RWH systems and their components;

 ◉ Aim at a wider audience of participants - engineers & architects AND environmental & public health 
professionals – a community of professionals;

 ◉ Provide guidance on identifying climate and water quality risks and prioritizing improvements to reduce 
these risks to both existing RWH and to future development designs;

 ◉ Consider cost when prioritizing RWH improvements – and allow for different household affordability;

 ◉ Propose a ‘ladder of technology’ for incremental system improvement – and incremental risk reduction;

 ◉ Size rainwater tanks for climate and drought risk reduction based on actual needs – creating a least 
cost resilient system for households for their actual exposed risk.

In adopting this revised focus, the RWH training achieves a much closer connection to addressing the barriers 
preventing wider RWH uptake, in that it focuses more closely on: existing households rather than solely new builds; 
systematically considers water quality and climate change risks; and does this in an incremental manner allowing 
progressive investment in risk reduction at whatever cost the household can afford.
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3  RWH TRAINING FORMAT, 
DELEGATES AND DATES

3.1 TRAINING DURATION AND FORMAT

The agreed format – between the project team, client team and discussions with local stakeholders – was to hold a 
single 1 day training session. A 2 day workshop was considered to be difficult for government officials to make their 
time available and too costly for the private sector, whereas a half day was considered to be insufficient to introduce 
the delegates to ideas of risk based assessment and risk reduction.

The format was a series of interspersed lecture, question and answer, role-play and design sessions, designed to 
ensure adequate presenter and delegate interaction. An example is given below for Grenada:  

8:30 REGISTRATION

9:00 - 10:30 Session 1: Introduction to training and to rainwater harvesting 
component design

Adrian Cashman

10:30 - 11:00 MORNING BREAK

11:00 - 11:45 Session 2A: A qualitative approach to rainwater harvesting climate 
and water quality risk assessment

Adrian Cashman

11:45 - 12:00 Sesson 2B: Exercise to identify risks (and good practice) from images/
pictures of a variety of RWH systems

Lindonne Glasgow

12:00 - 12:30
Session 2C: In groups of 4-5, draft simple checklists for identifying 
household RWH risks and proposing risk reduction measures 
(households or scale of interest to delegate)

Lindonne Glasgow

12:30 - 13:30 LUNCH BREAK

13:30 - 14:30 Session 3: A quantitative approach to rainwater harvesting climate 
and water quality risk assessment Lindonne Glasgow

14:30 - 15:00 Afternoon Break

15:00 - 16:00 Session 4A: A practical approach to tank sizing for drought risk 
reduction under a variety of RWH harvesting scenarios Adrian Cashman

16:00 - 16:30 Session 4B: Demonstration of an excel based calculator for sizing 
rainwater tanks for drought risk reduction Adrian Cashman

16:30 - 16:45 CLOSING REMARKS

RAINWATER HARVESTING
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The training was split into four sessions. These were:

 ▶ An introductory session to the RWH project, RWH systems, training initiative objectives and explanation of 
training scope and design;

 ▶ A session on simple qualitative RWH risk assessment – using a UNICEF approved approach (see Appendix 3 
for UNICEF supplementary documents);

 ▶ A session on more complex quantitative RWH risk assessment – based on WHO water safety planning (see 
appendix 3 for WHO supplementary documents); and

 ▶ A session on drought risk assessment and water shortages, risk reduction and tank sizing.

The training materials are provided in Appendix 1. 

Each country training facilitator undertook small amounts of customisation to the training material to ensure optimum 
relevance and tailoring to their specific country requirements. This was particularly relevant in Jamaica, where unlike 
the other two countries, RWH is used as a primary water supply for a significant percentage of the rural population. 

3.2 DELEGATES

The deliberate wider focus of the RWH training to capture water quality risk reduction and climate risk reduction, 
inevitably meant a wider group of stakeholders was invited to each of the training events. The details of invitees 
and attendees is provided in each national training report (see Appendix 2), although these stakeholders can be 
summarised into three groups:

 ▶ Private sector consultants, architects, builders and developers;

 ▶ Public sector water supply, environmental health, disaster risk and planning professionals; and

 ▶ National stakeholders previously engaged in earlier project consultations, meetings and workshops. 

The target training numbers were originally 40 trainees in Jamaica, 20 in St Lucia and 20 in Grenada. These numbers 
were not quite realised in each country: 25 in Jamaica, 15 in St Lucia, 18 in Grenada. This is partly attributed to the 
early/mid-December timing of the workshops – which was unfortunate but unavoidable. In the case of Jamaica the 
workshop coincided with both a dengue outbreak, which resulted in many of the confirmed Environmental and Public 
Health invited officers being deployed urgently and becoming unavailable at short notice, and some agency and 
municipality meetings.
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3.3 TRAINING DATES

The RWH Training was undertaken on the following dates:

 ▶ Grenada – 10th December 2019, WINDREF Research Institute, St Georges University;

 ▶ Jamaica – 12th December 2019, Medallion Hall Hotel Conference Centre, Kingston; and

 ▶ St Lucia – 16th December 2019, Department of Fisheries Conference Room, San Souci.

3.4 TRAINERS AND FACILITATORS

The following GWP sub-consultants and local partners were responsible for the local planning, consulting with local 
stakeholders, and delivery of the national training days. They are gratefully recognised below:

 ▶ Grenada – Dr Adrian Cashman (independent) and Dr Lindonne Glasgow (SGU);

 ▶ Jamaica – Mr Ian Gage and Mr Richard Coutou (both ESL);

 ▶ St Lucia – Mr Adrian Theobalds and Ms Charlene Menal (both Theobalds Consulting).

RAINWATER HARVESTING
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4 DELEGATE FEEDBACK AND 
LESSONS LEARNED

The following feedback and lessons learned has been reported from the individual training sessions.

4.1 GRENADA

The following feedback was provided by the Grenada trainees:

 ▶ The training was well received. 

 ▶ The ‘technology ladder’ was well liked as it built on existing 
practises and was judged to be more affordable and 
consistent with household aspirations.

 ▶ Water security and risk assessment approaches were seen 
as going beyond previous RWH handbooks and materials 
and adding value.

 ▶ MoH would like to incorporate this risk based approach 
into their Residential Inspection Form.

 ▶ There was a query on how households would know they 
had improved their water quality – who inspects and when.

 ▶ Architects welcomed the clear link between investment in 
costs of upgrades and benefits to water supply and climate 
resilience – helpful for them in discussion with their clients.

 ▶ Contractors found the spread sheet RWH water calculator 
very useful. 

 ▶ There was a suggestion of role of planning and building code enforcement, as well as linking to increasing 
public concerns about changing climate.

 ▶ A statement was made that most houses in Grenada not designed by architects or builders.

 ▶ There was reluctance to use the water utility as RWH advocate – this was seen to be a conflict of interest.

 ▶ One barrier to RWH was a general public perception that RWH is a retrograde technology.

 ▶ There was a concern about plastic tanks and water quality – apparently UWI may have looked into this issue.
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4.2 ST LUCIA

The following feedback was provided by the St Lucia trainees:

 ▶ The training was well received by delegates: 100% rated it Good or 
Excellent (a more detailed assessment is in the country workshop report).

 ▶ Engineers welcomed the spread sheet RWH calculator.

 ▶ Some delegates who were new to RWH and were expecting a ‘how to’ 
guide to RWH.

 ▶ Demos fail due to lack of maintenance. Should target a school.

 ▶ Periodic household RWH water quality will be required by government 
agency.

 ▶ Conservation measures also important.

 ▶ Linking RWH installation to DCA approval and/or building codes would be 
beneficial.

 ▶ Tax and duty waivers would assist RWH ‘buy-in’.

 ▶ Integrity of roof a pre-requisite to RWH.

 ▶ Maintenance plans are essential.

Some specific feedback from individual delegates included:

 ▶ Would like more workshops rolled out across the country.

 ▶ More information on treatment.

 ▶ Update rainfall data in calculator – and have more exercises with graphs

 ▶ Add some more participant calculations /designing

 ▶ Videos demonstrating risk assessment and upgrades would be helpful.

feedback

RAINWATER HARVESTING
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4.3 JAMAICA

The following feedback was provided by the Jamaica trainees:

 ▶ Water utility rates are currently very low and are a disincentive for RWH.

 ▶ Many people rent – so there is a disconnect between landlord and tenant – tenants won’t and can’t invest in 
RWH, landlords has no incentive to install RWH.

 ▶ Urban area apartment blocks and other high rise buildings do not have adequate roof catchment or storage 
area to enable RWH to be effective.

 ▶ EHU or MoH should inspect households for RWH – currently does vector control – but will need additional 
human, technical and financial resources (EHU under resourced).

 ▶ No delegates were aware of any financial incentives.

 ▶ Delegates enjoyed workshop and said had provided additional information.

 ▶ Those familiar with RWH advised covered new aspects for design & management.

 ▶ Wanted the training to be rolled out – it contained new knowledge and was educational.

Specific to the training itself, the following suggestions were made:

 ▶ Provide delegates with hard copy of presentations and worked examples.

 ▶ KAP surveys were very useful and delegates interested in findings – more of KAP could be provided. Some 
delegates would like the KAP report.

 ▶ Excel spread sheet worked example would benefit from laptops – invite delegates to bring theirs.

 ▶ Ensure spread sheet uses local data.

 ▶ Risk assessment approach well received – liked linking of upgrade selection to risk reduction.
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4.4 LESSONS LEARNED

The RWH training was well received in all three countries and successfully managed to deliver material covering non-
technical and highly technical issues to a broad range of stakeholders with a wide range of pre-training ensure to 
rainwater harvesting.

The following lessons relating to the training specifically are captured from the above:

 ▶ Water security and risk reduction design & management is seen as beneficial and additional to current RWH 
training content;

 ▶ The Technology Ladder concept was well received and addresses the issues of water quality and cost;

 ▶ Roll these training sessions out across the country;

 ▶ Spread sheets were well liked by engineers and architects – but populate them with local and up-to-date 
data (covering last drought period);

 ▶ Increase spread sheet design activities;

 ▶ Advise delegates to bring laptops – for spread sheet calculations;

 ▶ Provide hard copies of presentations to delegates (afterwards);

 ▶ KAP surveys very useful to confirm country RWH practise – could add more (but obviously KAPs don’t exist 
for other countries)

 ▶ Link to a demonstration project video – if/when these become available.

Of the above, in terms of possible amendments to future versions of the training materials, the comments with 
regards to the spread sheets and provision are noted.

The following additional lessons relating to RWH more generally are captured from the above: 

 ▶ Get this RWH risk reduction approach into the MOH Residential Inspection Forms of each country;

 ▶ Householders currently do not have the capacity to check their own water quality 
– therefore they need for EHU/VCU to check household water quality – to 
demonstrate benefit of upgrade investment – and/or need cheap on-
site kits e.g. WHO H2S kit;

 ▶ Link RWH to DCA permissions and building codes;

 ▶ Incentivise RWH with tax breaks and duty exemptions;

 ▶ Densely populated urban areas won’t have adequate roofs or 
space for RWH;

 ▶ Renting common in urban areas – landlords have no incentive to install RWH 
for benefit of tenants, and tenants cannot and will not install RWH in property they do not own.

RAINWATER HARVESTING
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Of the above, planning approvals, building codes and tax and duty breaks, are already being considered by the project.

The suggestion on integration of the DWSSP/WSP water risk reduction assessment into local EHD/MOH household 
inspection forms as part of on-going vector control inspection is we believe an excellent idea and one we recommend 
the PPCR advocates.

The comment on the challenges and limitations n RWH of living in high density and non-owned accommodation in 
urban areas, such as Kingston, is well noted. This issue might better be resolved through changes to DCA and building 
code regulations, requiring integrated design of RWH into such developments, rather than trying to retrofit RWH to 
roofs and yards, which may not have adequate area.   
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5  RWH TRAINING 
CONCLUSIONS AND 
RECOMMENDATIONS

5.1 CONCLUSIONS

The following conclusions are drawn from the training materials designed and delivered as part of the RT-PPCR 
Caribbean Region RWH project.

 ▶ The RWH training materials focussing on water quality and climate risk reduction are considered by technical 
experts and stakeholders alike to provide a valuable additional technical resource to the existing RWH 
materials available in the Region, and were very well received;

 ▶ Specifically the RT-PPCR funded RWH materials advocate an approach which does not focus on largely 
unaffordable ‘best practise’  but provides a ‘Ladder of Technologies’ which enables incremental improvements 
to be made to existing RWH systems to reduce water quality and climate risks bit-by-bit as can be afforded 
by the house owner;

 ▶ By promoting a simplified qualitative risk assessment and risk reduction approach (UNICEF Drinking Water 
Security and Safety Planning [DWSSP]) the training enables those stakeholders with limited familiarity 
with RWH or risk management approaches, to engage with the process and make informed decisions on 
incremental risk reduction;

 ▶ By also promoting an alternative more complex semi-quantitative risk assessment and risk reduction 
approach (based on WHO Water Safety Planning [WSP]) the training enables those stakeholders with greater 
familiarity with RWH and risk management approaches, to engage with the process and make more informed 
decisions on incremental risk reduction;

 ▶ This combined approach has enabled a wide range of stakeholders with direct and indirect interest and/or 
responsibilities in RWH to engage with the training materials and to feel empowered in terms of how they 
can influence and improve household water security;

 ▶ A benchmark of the success of the training is the recommendation by delegates that: 

 ◉ the training be rolled-out across all three countries;

 ◉ the risk reduction assessment approach be incorporated into MOH EHD/VCU household inspection 
forms; and

 ◉ that architects and engineers will use the drought resilience spread sheets and wider approach to 
inform clients on water security risks.

 ▶ There are minor improvements recommended to the training materials, mostly relating to rainfall data in 
spread sheets and a desire for more worked examples;

 ▶ A requirement to demonstrate improvements in household rainwater quality due to investment in upgrades, 
has been identified. This may require additional intervention from either EHD VCUs and/or the inclusion of 
simple household water quality kits within the training or as a separate initiative (e.g. WHO H2S kits ); and 

 ▶ There is a previously unrecognised limitation of house occupiers to initiate RWH when they are tenants and/
or living in high density urban housing, such as in Kingston.
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5.2 RECOMMENDATIONS

The RWH training has been well received in all three countries. The following recommendations are suggested to the 
RT-PPCR, as a result of a review of the delivery of the training days and from the feedback from the training session 
attendees:

 ▶ Roll these training sessions out across each country and to other PPCR and non-PPCR countries;

 ▶ Drought Sizing Spread sheets should be populated with local and up-to-date data (covering the last drought 
period);

 ▶ The number of spread sheet design activities could be increased;

 ▶ Advise delegates to bring laptops – for drought sizing calculations;

 ▶ Provide hard copies of presentations to delegates (afterwards);

 ▶ KAP surveys were very useful to confirm country RWH practise – could add more of the KAP surveys to the 
training materials or provide them separately;

 ▶ KAP and CRVAs don’t exist for other countries, so should be initiated;

 ▶ Link the training to a (national) demonstration project video – if/when these become available;

 ▶ Advocate and support this RWH risk reduction approach to be integrated into the MOH Residential Inspection 
Forms of each country;

 ▶ Advocate and support i) the national EHU/VCU to check household water quality – to demonstrate benefit 
of upgrade investment; and ii) the availability of cheap household on-site water quality testing kits e.g. WHO 
H2S kit;

 ▶ Link RWH design and upgrades to DCA permissions and building codes;

 ▶ Incentivise RWH design and upgrades with tax breaks and duty exemptions; and

 ▶ Ensure PPCR supports not only new build but also existing households with RWH upgrades.
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