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Introduction

Southern AfricR & R NE inady¢ ipafa ramely ofgeographies and cultures, babmmon to all regions is
increasingherraticand unreliable ainfall, 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 watarce within 15 minutes, and in Tete Province (Mozambique), less

than 5% of households have piped water.
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programmes in southern Africaver 12 months.Implementing partnershe Dabane Trust (DT) and the Christian
Council of Mozambique (CCMtere supported to improve their sand dam building capaditying the groundwork

to expandour southern Africa programme.&d dams were Lt in both Mozambique and Zimbabwe, providing a
sustainable yearound water sourcefor three communitiessuffering from severe drought.

Aims &Objectives

Theoverall aimof this project was to significantly improve rural water supply and climate nesdieand alleviate

L2 SN & Ay &2dzi KSNY ! tirddghGdalidgiup Mié uddok sard tlakra upigue, Ridldude Y R &
rainwater harvesting solution designed to capture and store rainwater, making water available year round for rural
communities.
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Improved construction of sand dams in the target region

Knowledge sharing through pekrarning exchanges with regional partners

Collect water quality and sediment profiling evidence

Feasibility study of sand damshfatobo, Zimbabwe

Improved water availability and qualifgr 2,890people in Zimbabwe and Mozambique
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These objectivewere pursued in an effort to address the following Sustainable Development GiEs):

1. SDG & Ensure access to water and sanitation &l

2. SDGI1k, Sustainablynanage forests, combat desertification, halt and reverse land degradation, halt
biodiversity loss

3. SDGX End poverty in all its forms everywhere

4. SDG2 End hunger, achieve food security and improved nutrition and promote sustaiagbiculture

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 Typliocaé 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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damshas 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 afig&imbabwe 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 pullggtoer 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, including5m?3 of stoneand 17,000 litres of wateifor construction.

There were also some commugation and reporting challenges associated with CCM due to the language barrier and
their restricted capacity as a small organisation. We plan to uséethisingand mitigate similar challenges in future
by introducing standardised reporting templates fmr partners.

Project Activities & Achievements

Together with our partners, wearried out the following activitieand achieved the following outcomes

Needs Analysis

Two visitgo both CCM and Dok place by the Head of
Programmesone in Februarg016 and one withour Executive
Chairman in Octoer 2016.Thisinvolved field visits to gain laetter sy ) ES ., b
understandingpf/ / aQa | yR 5¢Qa alAffa RO A \ R Y
designing, sitingand construction, as well asgject management, ; s :
including financial maagement and M&E. The January visit also
focused on planninfpr this project and agreeig timeframes for the
activitiesand programmes for the learning visits.

Our Executive Chairman and a consultant also visited DT in Marchm M ]
2017. Akey purpose forthisk & G2 | aadaa 5¢Qa L%QElP§M RV HQF 2/NKF ANYI
becominga regional centre of excellence capable of supporting other CCM in Mozambiaue
organisations in southern Africa to adopt sand dams into their programm&WVOT analysis was conducted with the
following results:

1 Strengths: communitgngagement 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 expenige and rolling out Rowa handpump technology across other
organisations to improve water abstraction from seasonal rivers
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h@SNYffX G§KS Oscyghataeitidch of gaid dands defyRobustiweno evidence of leakagée
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 whiclsottieern Africa partners
can attend.

il
il

Duringthe last yearunder the leadership of ouExecutive Chairmame havebeen reviewing and refreshiraur
organisational strategya crucial piece of work for developingr southern Africa programmenf which his project

is an integral partDuring the October visiqur draft strategy was presenteatboth CCM and DT. This incluged
discussiorabouthow the partnes thaught they fit into the strategyhow the broader southern Afta programme

would fit into the overall strategynd opportunities for new partnerships; in addition to the planned development of

DT asaregional centre of excellence capable of supporting other organisations in southern Africa to adopt sand dams
into their programmes.

KnowledgeSharing andTechnical Training

In July five CCMstaff spent four days with DT in Zimbabwe to share lessons, challenges and approaches in
implementing sand dam®T presentedessios on topics such as site surveying and sand dam designexuidined
their community based approach and how they mainstream themes such as gender across all their work.
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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, espeltiaas the sand rivers in Teflozambiquekgre
similar to those found iMatobo.

CCM visited four existing sand dam site
where project beneficiarieshared their
experience of theonstruction process.
CCwMstatedthat theyfind community
enthusiasmhighestearly onin such
projects,but that thisdrops off asvork
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

their development model

and DTthen came together to design a sand dam, guided by local information
provided by the communitat Nyoka, one of the new sand dam sites

¥ 4
A CCM team member trying out a
w2gl LlzYld Id 5¢Q.

The following week, eighdT staff travdéd to CCMri Mozambique, visiting
new sanddam sites, fiveexistingsand 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
G2 SYOSR I (K2NRdzZZK dzy RSNEGIF yYRAY 3
methodologiesIn 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 sitatgstraction

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
peopk from different areas adapt to the effects of climate change and

- : 2 water challenges. We are confident that their shared learmrgjready
A community member in @anda shows contributing to theimproved constrution of sand dams in the region.
CCM how to use a Rowa handpump

Dam designing at the Nyoka dam site DT visiting farming activitieat adam site in Tete

The Isle of Man kindly grantets an extension to this project in order for us to carry out a visit to Swazidvidrch
2017 The purpose of thiwas to undertake knowledge sharing activities. This was achieved through meetings with
our Swazi partners, the United Nations Developmrdgramme (UNDP) and the Government of Swazilkamdl,
through site visits to dams built as part of our 2014 pilot programme in Swaziland.
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DWA presated on the current status of sand dams in Swaziland, followed by discussions about the way forward.
They statedhat they would like to maintain relations and provide support as and when required. The UNDP were
very positive about the impact of the pilahd 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,6Sand dams have found a place in meeting livelihoods and needs of cariiese $he also explained

that up-scaling would be difficult for the government financially, but that there may be potential for sand dams in the
D2OSNYYSyiQa W. A2RAOSNEAGE F2NJ [ AGSEtAK22Ra t NPANIF YYS

Four of thedamsfrom our Swaziland pilot programnweere visited, all of which were found to be maturing well and
filling with very goodjuality sand. Three of them (in Matsanjani, Ntjanini and Sidvokodvo) have completely filled with
sand and are already providing water to local communities. It is fullga®d that the remaining dam will fill next
seasonWater 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 gbotential sand dam road crossing sites were identified, which could pressighificant
opportunity for combined water and transport solutions in Swaziland. A number of recommendations were also
made for future Swazi dams including the installationh&llew 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.

Sand regenerated Visiting Sidvokodvo Sand Dam (built in 20Mhich
surrounding vegetation has filled with very good quality sand

These activitieallowed us tae-engage withour Swazi partners (and establish relationships with their new team
members) and assess te&rengths and weaknessesthreir sand dam building capacity. It also allowed us to
determine what future support they need, and how they can learn from and loaj@city in our other southern
Africa partners in Mozambique and Zimbabwée 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¢ OFNNARSR 2dzi 6l GSNIJ ljdzr t Ade Y2yAG2NRYy3I RdAdz2NAy3I // aQa
methodology. This involved presentations as well as practical demonstrations on the process of bacteriological water
guality 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 futthéring as this is still aew
technologyto them. This request was addressed during the learning wid{enya, where a Del Agua water quality
testing kit(bought for CCMby the projectwas provided and fuhter training was delivered’he preconstruction
water quality testsat Nyokashowed tha there are harmful contaminants in the rivdfurther water quality testing
will take placeat dam sitedater in the yeausing Rowdandoumps It is expected that once the dams mature,
abstracted water will be much safer as sand will filter and proheter.
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Sediment PPofiling

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 arbanalys
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 threges 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 sedionent
help estimate the potentialvater yield of sand dams that could be Hulere.

DT and ED staff collecting sediment sample DT giving a sediment profiling demonstrat|on

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 separatefl int¥. A I FEf WER | 6 X E A &AzZRSUETEEHUR §/ Ro W
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 diference. 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 individue
dams sites in both the height of ela sample (strata) and the distance of fhies away from the dam walDne theory

Ad GKIG GKS Wdzyadz00SaatdzZ Q RFEYa Kl @S iz SinekaifihaiitheOf 2 3 SN
WYadz00SaatdzZ Q RIYao

Results from the analysis of bathe 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 unsuctdsasifis and examine the differences in land use,
geology, and topography between the dams.

5dzNAy3 //aQa @rairid (G2 %AYorosSsT | LINI OGAOFET RSY2yadN
to collect sand samples along riverbeds, prepgamples 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
G2LAOC G2 O2YLX SYSyd //aQd LINY OGAOLE £SINYyAYyID

Feasibility Study of &d Dams

Detailed sand dam feasibility studies were carried out in Matahmbabwe
Firstly, a desk study was done using maps and GIS (Geographic Informatio”
System) software to identify rivers in Matobo with potential for sand dams a
sand abstractionThestudyfocused ormedium sized rivers with a width
ranging from 15220m as these are cost efficient in terms of sand dam
construction

Working closely with local leadership, a physical assessmerttwasarried
out at eightriver sitesto identify thebest locations for sand dams.

DT probing to ascertaisand water
storage potential
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At each river site, GPS coordinates were recorded, the river gradient and the sand alluvium depth determined and
environmental factors assesserthis allowed DT to produce a report on sand dam feasibility in the ar@aatdty
identifying two sitesasthe bestoptions

Improved Water Availability and Quality

This grant contributed to our wider Southern Africa programme which involved the building sbodedaneachin
the Nyokaand Nxelecommunities in Matobdbenefitting approximately700people at Nyoka ani55in Nxele)and
onein the angara District of Tete, benefitting approximat@l350people.We estimate a totaB,705people will
benefit from these new water sources.

Case Study Impact on Women

Senelisiwe Nyoni (ad&) worked onthe Nyoka sand danider previous water source
was a distant borehole which wasreliable during tke dry season, but now things
wilchangei 2 S 0SSt ASPS 6S Attt 3IASH Y2NB 41
gAft 0SS St askheNodldlus/oRthelnipact siexpbets to sebppe that '
the increased access to watand the income from cropping will improve higier
O K X]fcHargze of a going to a good scHéo

Senelisiwe also told us how the dam construction was a rare and welcomed
opportunity forwomena L &G 3IAGFSa dza |y 2LIJI2 NIdzyAd
and learn from each other. Even in the presence of men vigcdss issues and

learn moreg. She also explainetiow construction is predominantly a male role in her
culture, and how working together in nstructing the sand dam wd®lping to break
down gendelbarriers.

Women in he Wiriamo community in Mozambiguwill also benefit from their new sand dam. The current lack of watel
has an especially negative impact on women and children as it is their responsibility to travel long distances and er
long queues to fetch water, time that could be spent workindearning.Women in the community stated that prior to
the construction of the damtheft & LISY R | f Y2ad S@SNE RIF & f 221 A ydamestia ws&. |
This is an enormous burden that thew sanddam will relievefor the women ofWiriama, freeing up hours per day to
focus on other aspects of everyday life and commercial ventuoesthat they have a nearby water supply.
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Nxele Sand Dam (Zimbabwe)

3 PR - w" ’@’
Construction of the Nxele Sand Dam

Case Study Kingdom Ncube

Kingdom Ncube (age 28) worked on the Nxele stard. Before the dam, the nearest

drinking water source was a borehole over 3km away from his h&imgdom toldus how
he wants to establish vegetable gardens in his communityb@t2 NJ y 2 g (K S
gardens because of water problems and the dam timany use for gardens is an open
RFEY odzi Al Aa (22 T NI FNENow Kirgdom is livingwithin §
1km of a clean water sourcgand will benefit from a major reduction in time and distanc 4
to collect water. ‘

7
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Wiriamo SandDam (Mozambique)

Construction of the Wiriamo Sand Dam The completed Wiriamo Sand Dam

Sustainability of this project is rooted in community ownership; communities were involved in identifying their water
needs, locating darsites 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 naturakkyembedding of sand dam

building knowledge and skills in our partners thghout the project will also support sustainability.
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