
Flood Resilient Hand Pumps 

The country of South Sudan has seen unprecedented floods between 2019 and 2021. Over 800,000i 

people across eight states have been affected, with livelihoods, homes and health facilities being 

destroyed, and many families being displaced. Given its low-lying regions, Mayendit is one of the worst 

affected counties in South Sudan. The areas around Rubkuay and Thar Jath payams are particularly 

prone to flooding, as tributaries of the Nile flow through those parts. Mayendit is also known to be a 

swampy area, causing its residents to easily be prone to contracting water-borne diseases.  

People from such low lying areas, particularly Mayendit south, have been forced to leave their homes 

and relocate to higher ground, some of them seeking shelter in churches and school buildings if at all, 

and public spaces. The floods also destroyed farmland and crops, killing livestock, impacting seasonal 

harvest, and putting at risk the planting cycle.  

These floods which are considered to be the worst in six decades, have done immense damage to WASH 

infrastructure including but not limited to 

boreholes and latrines. Mayendit has 

witnessed several submerged homes, and 

access to clean water has been 

compromised. Some of the displaced 

households from Mayendit South have 

settled in the bordering payams of 

Dublual, Mirnyal, Rubkuay and even Leer 

county, where Samaritan’s Purse 

provides services. The past few years of 

recurrent floods has reversed all the 

gains made in the seven years of 

investment in WASH projects in the 

county. In fact, out of the 27 boreholes 

built or rehabilitated by Samaritan’s 

Purse in 2020-2021, 19 were submerged 

in floodwaters leaving them contaminated and unsafe for human consumption.  

Recently, even the northern part of the county has witnessed the impact of the floods. Payams affected 

include Dublual, Mirnyal, Rubkuay, Kuok/Thakkar, Tharjiathbor, Jaguar and Tutnyang. With the flood 

waters receding very slowly, and more rains expected during the rainy season, Samaritan’s Purse has 

been working with the local community to build and maintain dykes that would provide protection from 

the flood waters. However, the access from one payam to the next is nil to limited, with our teams 

having to travel in canoes and on quad bikes to provide services to local communities and IDPs. Food 

assistance is provided through air drops and transported via canoes. Access to clean water however is 

still a challenge as most of the hand pumps are either submerged, or the route to them has been 

blocked or cut off by the water.   

In order to address this dire need for useable water, the Samaritan’s Purse WASH team in 2021 

conducted a research on flood resilient designs that could potentially mitigate the impact of floods on 

WASH Infrastructures. Boreholes with an elevated pedestal are better options to explore for flood-prone 

locations such as Mayendit county. “The idea was born out of the necessity to help salvage the water 

structures that have been rendered useless by floods,” Nathan Odira, the Area Coordinator for 

Samaritan’s Purse in Mayendit said. “Similar practices have been witnessed elsewhere in the flood 

27

103

15 13 919

70

12 9 7

Boreholes Shared HH
latrines

Communal
latrines

Communal
bathing
shelters

Disposal pits.

Impact of flooding on WASH 

Infrastructures in Mayendit (2020-2021)

Completed Inundated/Flooded.

Impact of flooding on WASH Infrastructure in Mayendit County 



Flood Resilient Hand Pumps 

prone regions of Unity, Upper Nile and Jonglei States,” he added, “They are meant to safeguard the 

water pump areas in order to enhance access as well as ward off contamination of the same by flood 

waters.”   

     

 

 

The WASH Program Manager for Samaritan’s Purse in Mayendit, Abuni Samson said, “I came across a 

document by CARE Netherland which discussed resilience of WASH infrastructure in flood prone areas, 

which provided my team with some clue on flood resilient designs that could potentially mitigate the 

impact of this floods.” The result gave birth to a pilot project which the team carried out on a borehole 

at Samaritan’s Purse base at Thaker. The design was later adopted by other agencies like ICRC who have 

begun implementing these elevated boreholes in many parts of the county such as the neighboring 

county of Leer. This borehole continued to function well and served many other beneficiaries whose 

primary sources of safe water were destroyed by the prevailing floods. “The raised pedestal ensures that 

the borehole remains resilient to floods, preventing contamination of the water source. Although 

slightly expensive but cost-effective, this strategy can be adopted and scaled-up for the future to ensure 

investments in water supply infrastructure in the flood prone locations remain sustainable,” said Abuni.  

Technical Design 

Boreholes are often contaminated due to poor construction methods and inferior materials used for 

sanitary sealing. Contaminated surface water then percolates into the well through broken aprons or 

poor sanitary sealing, to contaminate ground water. To mitigate this in flood prone zones, the apron 

must be raised above the ground level, and an additional layer of sanitary sealing must be added, to 

completely shut out the contaminated flood water.  

Hand pumps in Mayendit county submerged, rendering the water 
unsuitable for human consumption 
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Option A: 

The first pilot design (Fig.2) involved excavating a deep foundation of about 60cm depth. The foundation 

base is laid with concrete of a mixed ratio of 1:1.5:2 and reinforced with reinforcement bars of 10mm 

spaced at 100mm both ways. The area around the casing is further reinforced with a rich concrete mix 

of 1:1.5:2, to offer additional sanitary sealing to a depth of about 1m. A concrete masonry block wall is 

built from the foundation to a height of 1.0m and a 100mm concrete slab reinforced with A193 BRC 

mesh is cast mid-way for the borehole pedestal to rest on. The voids between the masonry work is filled 

with broken bricks or stone rubbles. A 100mm unreinforced concrete slab of mix 1:2:4 is finally cast with 

a 2-degree slope towards the drain. A drainage channel of 6m length which extends away from the 

masonry wall helps to drain waste water to a circular trough measuring 0.8m in diameter, and a similar 

depth of 0.8m for animals to drink from. For inclusive use of the borehole, a ramp was created to help 

those with physical disabilities to access water with ease. This is the design implemented at the 

Samaritan’s Purse in Thaker. 
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Option B: 

Several lessons were learned from the pilot project, and after receiving feedback from the pump users, 

the WASH team has slightly modified the design (Fig.3). The technical design remains the same except 

that the elevated pedestal has been stepped and the animal trough raised above ground level to allow 

animals to access water with ease.  

 

This new improved design aligns with the South Sudan National WASH cluster objectives of creating 

flood resilient WASH infrastructures to mitigate the impact of recurrent floods. Samaritan’s Purse as a 

member of the national WASH cluster coordination mechanism, actively works with other partners to 

come up with designs that address flood-related challenges.  

This improved design of boreholes with 

elevated pedestal has shown a positive 

result in mitigating the impact of the 

floods by ensuring ground water are 

sealed off from contaminated floods 

water. This will ensure that flood-prone 

communities have continued access to 

clean drinking water throughout the year 

regardless of floods. “What matters is 

that households can access safe portable 

water even when they face floods, rather 

than get open contaminated water,” 

Nathan said, and added, “We plan to 

continue using this method as it is the 

only sure way of ensuring the water 

sources are not rendered inaccessible during the flood duration and sometimes even after, when 

unacceptable levels of contamination or blockage are experienced.” This design will be adopted in the 

construction of new boreholes funded by the Bureau of Humanitarian Affairs, and the 20 boreholes that 

will be rehabilitated with funding from the South Sudan Humanitarian Fund. 

 

ihttps://reliefweb.int/sites/reliefweb.int/files/resources/south_sudan_flooding_sitrep_december_2021_14dec202
1.pdf 

                                                           

Flood resilient borehole on the Samaritan's Purse base in Thaker, Mayendit. 
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