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Project: Building sand dam programmes in southern Africa  

to improve water security (SG.005.15) 

Location: Matobo (Zimbabwe), Tete (Mozambique) and  

Swaziland 

Timeframe: March 2016 ς February 2017 

Grant: £65,000 

Agency: Excellent Development Isle Of Man Ltd 

Implementing Partners: Dabane Trust (DT) and the Christian Council of Mozambique (CCM) 

 
Introduction 

Southern AfricaΩǎ ŘǊȅƭŀƴŘǎ ŀǊŜ made up of a variety of geographies and cultures, but common to all regions is 
increasingly erratic and unreliable rainfall, leading to severe water scarcity and vulnerability to drought, especially for 
the rural poor. Water access is especially limited in the target regions for this project. In Matobo District (Zimbabwe), 
just 13% of households have access to a water source within 15 minutes, and in Tete Province (Mozambique), less 
than 5% of households have piped water. 
 
¢ƘŜ LǎƭŜ ƻŦ aŀƴ LƴǘŜǊƴŀǘƛƻƴŀƭ 5ŜǾŜƭƻǇƳŜƴǘ /ƻƳƳƛǘǘŜŜ όL5/ύΩǎ grant was used to build sustainable sand dam 
programmes in southern Africa over 12 months. Implementing partners the Dabane Trust (DT) and the Christian 
Council of Mozambique (CCM) were supported to improve their sand dam building capacity, laying the groundwork 
to expand our southern Africa programme. Sand dams were built in both Mozambique and Zimbabwe, providing a 
sustainable year-round water source for three communities suffering from severe drought. 
 
Aims & Objectives 

The overall aim of this project was to significantly improve rural water supply and climate resilience, and alleviate 
ǇƻǾŜǊǘȅ ƛƴ ǎƻǳǘƘŜǊƴ !ŦǊƛŎŀΩǎ ƳŀǊƎƛƴŀƭƛǎŜŘ ŘǊȅƭŀƴŘǎ through scaling up the use of sand dams ς a unique, multi-use 
rainwater harvesting solution designed to capture and store rainwater, making water available year round for rural 
communities.  
 
¢ƘŜ ǇǊƻƧŜŎǘΩǎ ƻōƧŜŎǘƛǾŜǎ ǿŜǊŜΥ 
 

¶ Improved construction of sand dams in the target region  

¶ Knowledge sharing through peer-learning exchanges with regional partners 

¶ Collect water quality and sediment profiling evidence 

¶ Feasibility study of sand dams in Matobo, Zimbabwe 

¶ Improved water availability and quality for 2,890 people in Zimbabwe and Mozambique 
 
These objectives were pursued in an effort to address the following Sustainable Development Goals (SDGs): 

1. SDG 6 ς Ensure access to water and sanitation for all 
2. SDG15 ς Sustainably manage forests, combat desertification, halt and reverse land degradation, halt 

biodiversity loss 
3. SDG1 ς End poverty in all its forms everywhere 
4. SDG2 - End hunger, achieve food security and improved nutrition and promote sustainable agriculture 

 

Challenges to Implementation 

The biggest challenge for this project was the recent rains in Zimbabwe. These were the heaviest in living memory, 
and the country has been besieged by torrential flooding, made worse by the passage of Tropical Cyclone Dineo. This 
lead to a necessary pause in construction at Nxele and Nyoka dam sites as dams can only be built when rains have 
subsided and rivers have run dry (since construction takes place over the riverbed itself). All expenditure for these 
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9ȄŎŜƭƭŜƴǘΩǎ /ƘŀƛǊƳŀƴ ƻƴ ŀ ǎƛǘŜ Ǿƛǎƛǘ ǿƛǘƘ 
CCM in Mozambique 

 

dams has been made (materials have been purchased and stored securely, and community labour is free), and 
construction will be completed once the rivers run dry again and DT can safely get back on site.  

A further challenge was the serious cash shortages affecting Zimbabwe during the summer. This led many project 
participants to engage in food/cash for work schemes, making it difficult for communities to make their labour and 
material contribution to the project. Despite this, the communities in Matobo pulled together with the motivating 
influence of local leaders (who are very much in support of the project), and were still able to contribute what had 
been agreed, including 45m³ of stone and 17,000 litres of water for construction.   

There were also some communication and reporting challenges associated with CCM due to the language barrier and 
their restricted capacity as a small organisation. We plan to use this learning and mitigate similar challenges in future 
by introducing standardised reporting templates for our partners. 
  
Project Activities & Achievements 

Together with our partners, we carried out the following activities and achieved the following outcomes: 

Needs Analysis 

Two visits to both CCM and DT took place by the Head of 
Programmes; one in February 2016, and one with our Executive 
Chairman in October 2016. This involved field visits to gain a better 
understanding of //aΩǎ ŀƴŘ 5¢Ωǎ ǎƪƛƭƭǎ ŀƴŘ ŎƻƴŦƛŘŜƴŎŜ ƛƴ ŘŀƳ 
designing, siting, and construction, as well as project management, 
including financial management and M&E. The January visit also 
focused on planning for this project, and agreeing timeframes for the 
activities and programmes for the learning visits. 
 
Our Executive Chairman and a consultant also visited DT in March 
2017. A key purpose for this ǿŀǎ ǘƻ ŀǎǎŜǎǎ 5¢Ωǎ ǇƻǘŜƴǘƛŀƭ ŦƻǊ 
becoming a regional centre of excellence capable of supporting other 
organisations in southern Africa to adopt sand dams into their programmes. A SWOT analysis was conducted with the 
following results: 

¶ Strengths: community engagement focus and practice, water abstraction from sand rivers using Rowa 
handpumps (which DT developed), water quality testing expertise 

¶ Weaknesses: sand dam design and construction techniques need strengthening 

¶ External opportunities: sharing experience and rolling out Rowa handpump technology across other 
organisations to improve water abstraction from seasonal rivers 

¶ 9ȄǘŜǊƴŀƭ ǘƘǊŜŀǘǎΥ ǊŜǎƻǳǊŎŜǎ ǘƻ ǎǳǇǇƻǊǘ 5¢Ωǎ ƧƻǳǊƴŜȅ ǘƻ ōŜŎƻƳƛƴƎ ŀ ŎŜƴǘǊŜ ƻŦ ŜȄŎŜƭƭŜƴŎŜ 

hǾŜǊŀƭƭΣ ǘƘŜ Ŏƻƴǎǳƭǘŀƴǘ ŦƻǳƴŘ 5¢Ωǎ άconstruction of sand dams very robust with no evidence of leakageέΦ He 
recommended that DT staff spend more time working alongside the ASDF dam team to refine their design and 
construction skills, and that a sand dam technical training is held in Zimbabwe which other southern Africa partners 
can attend. 

During the last year, under the leadership of our Executive Chairman, we have been reviewing and refreshing our 
organisational strategy - a crucial piece of work for developing our southern Africa programme, of which this project 
is an integral part. During the October visit, our draft strategy was presented to both CCM and DT. This included a 
discussion about how the partners thought they fit into the strategy, how the broader southern Africa programme 
would fit into the overall strategy and opportunities for new partnerships; in addition to the planned development of 
DT as a regional centre of excellence capable of supporting other organisations in southern Africa to adopt sand dams 
into their programmes. 

 
Knowledge Sharing and Technical Training 

In July, five CCM staff spent four days with DT in Zimbabwe to share lessons, challenges and approaches in 
implementing sand dams. DT presented sessions on topics such as site surveying and sand dam design, and explained 
their community based approach and how they mainstream themes such as gender across all their work.  
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A member of the DT team presenting on 
their development model 

 

A CCM team member trying out a 
wƻǿŀ ǇǳƳǇ ŀǘ 5¢Ωǎ ǊŜǎŜŀǊŎƘ ǘƻǿŜǊ 

 

A community member in Gwanda shows 
CCM how to use a Rowa handpump 

 

CCM presented on their water and irrigation work, and noted the 
potential to learn from DT in terms of water abstraction systems, e.g. 
Rowa hand pumps, especially as the sand rivers in Tete (Mozambique) are 
similar to those found in Matobo. 

CCM visited four existing sand dam sites, 
where project beneficiaries shared their 
experience of the construction process. 
CCM stated that they find community 
enthusiasm highest early on in such 
projects, but that this drops off as work 
progresses. DT shared that they 
experience this too and urged CCM to 
work with local leaders to resolve 

participation challenges. CCM also learnt about pump operation, service and 
maintenance from beneficiaries, and saw how pumps can be used for irrigation. CCM 
and DT then came together to design a sand dam, guided by local information 
provided by the community at Nyoka, one of the new sand dam sites. 

The following week, eight DT staff travelled to CCM in Mozambique, visiting 
new sand dam sites, five existing sand dams and four farmer groups. Both 
organisations discussed construction issues and possible solutions, worked 

closely again to design a dam, and led more practicals and presentations 
ǘƻ ŜƳōŜŘ ŀ ǘƘƻǊƻǳƎƘ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ŜŀŎƘ ƻǘƘŜǊΩǎ ŀǇǇǊƻŀŎƘŜǎ ŀƴŘ 
methodologies. In September, CCM visited our strategic partner, the 
Africa Sand Dam Foundation (ASDF) in Kenya. They used this opportunity 
to enhance their skills and knowledge in dam siting, abstraction 
methods, shallow well construction, constructing series of dams and in 
project reporting.  
 
Both DT and CCM reported that the visits had been fruitful, conducive to 
the exchange of ideas and learning and gave an opportunity to learn how 
people from different areas adapt to the effects of climate change and 
water challenges. We are confident that their shared learning is already 

contributing to the improved construction of sand dams in the region. 
 
 

 

 

 

 

 

 

 

 

 
 
 
The Isle of Man kindly granted us an extension to this project in order for us to carry out a visit to Swaziland in March 
2017. The purpose of this was to undertake knowledge sharing activities. This was achieved through meetings with 
our Swazi partners, the United Nations Development Programme (UNDP) and the Government of Swaziland, and 
through site visits to dams built as part of our 2014 pilot programme in Swaziland. 

Dam designing at the Nyoka dam site 

 

DT visiting farming activities at a dam site in Tete 
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wŜǇǊŜǎŜƴǘŀǘƛǾŜǎ ŦǊƻƳ 95 ƳŜǘ ǿƛǘƘ ƳŜƳōŜǊǎ ƻŦ ǘƘŜ ¦b5t ŀƴŘ {ǿŀȊƛƭŀƴŘΩǎ 5ŜǇŀǊǘƳŜƴǘ ŦƻǊ ²ŀǘŜǊ !ŦŦŀƛǊǎ ό5²!ύΦ ¢ƘŜ 
DWA presented on the current status of sand dams in Swaziland, followed by discussions about the way forward. 
They stated that they would like to maintain relations and provide support as and when required. The UNDP were 
very positive about the impact of the pilot and would like to see more dams constructed in Swaziland. Sithembiso 
Hlatshwaki (UNDP Programme Specialist) reaffirmed the value of sand dams in arid parts of the county and 
commented, άSand dams have found a place in meeting livelihoods and needs of communitiesέΦ She also explained 
that up-scaling would be difficult for the government financially, but that there may be potential for sand dams in the 
DƻǾŜǊƴƳŜƴǘΩǎ Ψ.ƛƻŘƛǾŜǊǎƛǘȅ ŦƻǊ [ƛǾŜƭƛƘƻƻŘǎ tǊƻƎǊŀƳƳŜΩΦ  
 
Four of the dams from our Swaziland pilot programme were visited, all of which were found to be maturing well and 
filling with very good quality sand. Three of them (in Matsanjani, Ntjanini and Sidvokodvo) have completely filled with 
sand and are already providing water to local communities. It is fully expected that the remaining dam will fill next 
season. Water quality data was available for three of the dams, all of which showed low levels of faecal coliforms 
(harmful bacteria), as per World Health Organisation (WHO) standards. 
 
Additionally, a number of potential sand dam road crossing sites were identified, which could present a significant 
opportunity for combined water and transport solutions in Swaziland. A number of recommendations were also 
made for future Swazi dams including the installation of shallow wells, the separation of cattle troughs from 
handpumps to ensure cleaner water, constructing dams in stages to limit siltation and placing a greater emphasis on 
community engagement. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
These activities allowed us to re-engage with our Swazi partners (and establish relationships with their new team 
members) and assess the strengths and weaknesses in their sand dam building capacity. It also allowed us to 
determine what future support they need, and how they can learn from and build capacity in our other southern 
Africa partners in Mozambique and Zimbabwe. The learnings from these activities will facilitate improved 
construction of sand dams within the target region and enable best practice to be shared with regional partners. 
 
Water Quality Testing 

5¢ ŎŀǊǊƛŜŘ ƻǳǘ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ƳƻƴƛǘƻǊƛƴƎ ŘǳǊƛƴƎ //aΩǎ ƭŜŀǊƴƛƴƎ Ǿƛǎƛǘ ƛƴ ½ƛƳōŀōǿŜΣ ǘƻ ŀƭƭƻǿ ǘƘŜƳ ǘƻ ǘǊŀƛƴ //a ƻƴ ǘƘŜ 
methodology. This involved presentations as well as practical demonstrations on the process of bacteriological water 
quality testing including sampling, sterilisation of the filtration apparatus, sample preparation, analysis and the 
recording of results.  
 
CCM reported that their understanding had improved, but that they needed further training as this is still a new 
technology to them. This request was addressed during the learning visit in Kenya, where a Del Agua water quality 
testing kit (bought for CCM by the project) was provided and further training was delivered. The pre-construction 
water quality tests at Nyoka showed that there are harmful contaminants in the river. Further water quality testing 
will take place at dam sites later in the year using Rowa handpumps. It is expected that once the dams mature, 
abstracted water will be much safer as sand will filter and protect water. 

Ntjanini Sand Dam (built in 2014) with regenerated 
surrounding vegetation 

 

Visiting Sidvokodvo Sand Dam (built in 2014) which 
has filled with very good quality sand 
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DT and ED staff collecting sediment samples  DT giving a sediment profiling demonstration 

DT probing to ascertain sand water 

storage potential 

 

Sediment Profiling 

Cranfield University was contracted to support this work, which included conducting an initial literature review into 
river flows and sediment, as well as designing the research methodology, providing technical support and analysing 
the results. DT also carried out Geographic Information Systems (GIS) mapping of potential dam sites to assess 
whether the topographical features of a site are likely to be suitable for effective sand dams. 
 
Sediment samples were collected from three sites in Matobo District and six in Gwanda District. DT analysed these 
samples to determine the type of sediment, potential storage capacity and extraction potential of the sediment, to 
help estimate the potential water yield of sand dams that could be built there.  
 
 
 
 
 
 
 
 
 
 
 

 
 
The purpose of this was to improve understanding of the sediment profile needed for an effective sand dam to aid 
better siting.  The Gwanda dams were separated intƻ Ψ.ƛƎΩΣ Ψ{ƳŀƭƭΩΣ ΨFƛƭƭŜŘ ǿƛǘƘ aǳŘΩΣ Ψ{ƭƻǿ-ŦƛƭƭƛƴƎΩ ŀƴŘ ΨSuccessfulΩ. 
Initial results from this showed no obvious difference in terms of sediment profiles and relative success of the dam. 
Further analysis to break the sediment profiles into percentage of sediment types from silt to gravel, also showed no 
substantial difference. However, across all six dams the percentage of sediment seen better at retaining groundwater 
(gravel, very coarse sand and coarse sand) was overall quite high. There was also a variation in sediment at individual 
dams sites in both the height of each sample (strata) and the distance of the pits away from the dam wall. One theory 
ƛǎ ǘƘŀǘ ǘƘŜ ΨǳƴǎǳŎŎŜǎǎŦǳƭΩ ŘŀƳǎ ƘŀǾŜ ǎŜŘƛƳŜƴǘ ŎƭƻǎŜǊ ǘƻ ǘƘŜ ǎǳǊŦŀŎŜ ǘƘŀǘ ƛǎ ƭŜǎǎ ǇŜǊƳŜŀōƭŜ όi.e. fine sand) than the 
ΨǎǳŎŎŜǎǎŦǳƭΩ ŘŀƳǎΦ   
 
Results from the analysis of both the Matobo and Gwanda sites suggest that sediment in these areas has great 
storativity (i.e. water holding capacity).Further research would be very helpful, including analysis of GIS data to 
further assess the differences between successful and unsuccessful dams and examine the differences in land use, 
geology, and topography between the dams. 
 
5ǳǊƛƴƎ //aΩǎ Ǿƛǎƛǘ ǘƻ ½ƛƳōŀōǿŜΣ ŀ ǇǊŀŎǘƛŎŀƭ ŘŜƳƻƴǎǘǊŀǘƛƻƴ ǿŀǎ ƎƛǾŜƴ ƻƴ ŎƻƴŘǳŎǘƛƴƎ ǎŜŘƛƳŜƴǘ ǇǊƻŦƛƭƛƴƎΣ ŎƻǾŜǊƛƴƎ Ƙƻǿ 
to collect sand samples along riverbeds, prepare samples and analyse results. CCM highlighted that the type of sand 
at this site was generally similar to that found in most rivers in Tete. DT also gave a theoretical presentation on the 
ǘƻǇƛŎ ǘƻ ŎƻƳǇƭŜƳŜƴǘ //aΩǎ ǇǊŀŎǘƛŎŀƭ ƭŜŀǊƴƛƴƎΦ 
 

Feasibility Study of Sand Dams 

Detailed sand dam feasibility studies were carried out in Matobo, Zimbabwe. 
Firstly, a desk study was done using maps and GIS (Geographic Information 
System) software to identify rivers in Matobo with potential for sand dams and 
sand abstraction. The study focused on medium sized rivers with a width 
ranging from 15-20m as these are cost efficient in terms of sand dam 
construction.  

Working closely with local leadership, a physical assessment was then carried 
out at eight river sites to identify the best locations for sand dams.  
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Case Study ς Impact on Women 

Senelisiwe Nyoni (age 37) worked on the Nyoka sand dam. Her previous water source  
was a distant borehole which was unreliable during the dry season, but now things  
will change; ά²Ŝ ōŜƭƛŜǾŜ ǿŜ ǿƛƭƭ ƎŜǘ ƳƻǊŜ ǿŀǘŜǊ ȅŜŀǊ ǊƻǳƴŘ ŦǊƻƳ ǘƘŜ ŘŀƳΦΦΦ ƛǘ  
ǿƛƭƭ ōŜ ŜŀǎƛŜǊ ŀƴŘ ŎƭŜŀƴŜǊΦέShe told us of the impact she expects to see;άI hope that  
the increased access to water and the income from cropping will improve his [her  
ŎƘƛƭŘΩs] chance of a going to a good schoolέ. 
 
Senelisiwe also told us how the dam construction was a rare and welcomed  
opportunity for women; άLǘ ƎƛǾŜǎ ǳǎ ŀƴ ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ ǘŀƭƪ ŀōƻǳǘ ƻǳǊ Řŀƛƭȅ ƭƛǾŜǎ  
and learn from each other. Even in the presence of men we discuss issues and  
learn moreέ. She also explained how construction is predominantly a male role in her  
culture, and how working together in constructing the sand dam was helping to break  
down gender barriers. 
 
Women in the Wiriamo community in Mozambique will also benefit from their new sand dam. The current lack of water 
has an especially negative impact on women and children as it is their responsibility to travel long distances and endure 
long queues to fetch water, time that could be spent working or learning. Women in the community stated that prior to 
the construction of the dam they άǎǇŜƴŘ ŀƭƳƻǎǘ ŜǾŜǊȅ Řŀȅ ƭƻƻƪƛƴƎ ŦƻǊ ŀǘ ƭŜŀǎǘ нл ǘƻ пл ƭƛǘǊŜǎ ƻŦ ǿŀǘŜǊ ŦƻǊ domestic useέ. 
This is an enormous burden that the new sand dam will relieve for the women of Wiriamo, freeing up hours per day to 
focus on other aspects of everyday life and commercial ventures now that they have a nearby water supply. 
 

 

Construction of the Nyoka Sand Dam 

 
At each river site, GPS coordinates were recorded, the river gradient and the sand alluvium depth determined and 
environmental factors assessed. This allowed DT to produce a report on sand dam feasibility in the area, ultimately 
identifying two sites as the best options. 
 
Improved Water Availability and Quality 

This grant contributed to our wider Southern Africa programme which involved the building of one sand dam each in 
the Nyoka and Nxele communities in Matobo (benefitting approximately 700 people at Nyoka and 655 in Nxele) and 
one in the Changara District of Tete, benefitting approximately 2,350 people. We estimate a total 3,705 people will 
benefit from these new water sources.  
 

 
Nyoka Sand Dam (Zimbabwe) 
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Case Study ς Kingdom Ncube 

Kingdom Ncube (age 28) worked on the Nxele sand dam. Before the dam, the nearest  
drinking water source was a borehole over 3km away from his home. Kingdom told us how  
he wants to establish vegetable gardens in his community but άŦƻǊ ƴƻǿ ǘƘŜǊŜ ŀǊŜ ŦŜǿ  
gardens because of water problems and the dam that many use for gardens is an open  
ŘŀƳ ōǳǘ ƛǘ ƛǎ ǘƻƻ ŦŀǊ ŦǊƻƳ ǳǎΦΦΦ млƪƳ ŀǿŀȅ ŦǊƻƳ Ƴȅ ƘƻƳŜΦέ Now Kingdom is living within  
1km of a clean water source ς and will benefit from a major reduction in time and distance  
to collect water. 
 
Kingdom told us of the ŎƻƳƳǳƴƛǘȅΩǎ Ǉƭŀƴǎ ŦƻǊ ǘƘŜ ƴŜǿ ǿŀǘŜǊ ǎƻǳǊŎŜΤάŜƳǇƭƻȅƳŜƴǘ ƛǎ ŀ  
ǇǊƻōƭŜƳ ŀƴŘ ǿŜ ǿƛƭƭ ǎǘŀǊǘ ōǳƛƭŘƛƴƎ ƎŀǊŘŜƴǎ ǳǎƛƴƎ ǘƘŜ ǿŀǘŜǊΣ Ƴŀƴȅ Ŏŀƴ ōŜƴŜŦƛǘΦέHe also  
explained how this extra income would bring further benefits to the community;άaŀƴȅ  
children are not going ǘƻ ǎŎƘƻƻƭ ōŜŎŀǳǎŜ ǘƘŜȅ ŎŀƴΩǘ Ǉŀȅ ǘƘŜ ŦŜŜǎΣ ǎƻ ŜǾŜƴ ǘƘŜ ƛƴŎƻƳŜ ǘƘŜȅ  
ǿƛƭƭ ōŜ ƎŜǘǘƛƴƎ Ŏŀƴ Ǝƻ ǘƻ Ǉŀȅ ǘƘŜ ǎŎƘƻƻƭ ŦŜŜǎΦέ 

 

Construction of the Nxele Sand Dam 

Construction of the Wiriamo Sand Dam The completed Wiriamo Sand Dam 

Nxele Sand Dam (Zimbabwe) 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

Wiriamo Sand Dam (Mozambique) 

 

 

 

 

 

 

 

 

 

Sustainability of this project is rooted in community ownership; communities were involved in identifying their water 
needs, locating dam sites and providing materials and their own labour to construct the dams. Dams themselves are 
built to last 50+ years, with little or no maintenance cost, and recharge naturally. The embedding of sand dam 
building knowledge and skills in our partners throughout the project will also support sustainability. 

 

 


