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Synopsis 

This paper documents the process of piloting a new handpump in Turkana, Kenya.  Known as the 

BluePump, it was introduced to Kenya by Oxfam in early 2008 in an effort to address the problem 

of frequent handpump failures in a district where communities lack access to skilled technicians, 

spare parts and financial restraints to repair broken pumps.  The pump developer’s initial claims of 

producing a “maintenance free” pump have clearly been exposed as incorrect, however field trials 

suggest that the BluePump requires less maintenance than comparable commercially available 

pumps.  It is therefore suitable for more widespread adoption and scale up across Turkana and 

more widely in Kenya.  By the beginning of 2011, 40 BluePumps had been installed in Turkana.  This 

paper documents some of the challenges and lessons that have been encountered in field trials of 

this new pump.  During this time Oxfam’s field programme working collaboratively with the pump 

designer in Netherlands, directly resulting in improvements and evolution of a more robust pump.   



  

  

 

  

1.0  Introduction 

Turkana is the poorest district in Kenya, with 94.9 % of the total population below the absolute poverty 

line (i.e. not able to meet their basic needs).  Turkana is characterised by poor soils, low and highly 

variable rainfall, geographical isolation, low population density, poor quality and low access to basic 

services, poor market integration and historical underinvestment. The predominant livelihood is 

pastoralism.  Whilst considered the most appropriate and sustainable livelihood for the area, 

communities are increasingly vulnerable to the effects of drought as population increase, greater 

climatic variability, settlement patterns restrict 

traditional migratory routes and contribute to 

degradation of rangelands.  

Poor access to water results in increased 

trekking distances, exposes people to risk of 

water borne diseases and is a key contributing 

factor to persistently high levels of malnutrition 

in the area. In terms of livelihoods it results in 

accelerated wasting and ultimately loss of 

animals.  During previous droughts significant 

external support has been required to ensure critical dry season water points remained functional to 

minimize loss of human life and livestock.  This has highlighted the vulnerability many communities have 

through reliance on a single water point.  Many water systems have exceeded their original design life, are 

poorly maintained and in the case of mechanized boreholes are arguably unsustainable in their current 

state.  The poor infrastructure is exacerbated by weak management systems within villages and a general 

failure to collect sufficient revenue to cover operational costs. 

Within this context, with funding from the European Commission, Oxfam implemented a 3 year drought 

mitigation project, known as the Drought Management Initiative (DMI).  This project aimed to reduce 

the impact of drought on rural communities by improving water coverage and reliability.  This has been 

achieved by - i) development of new dry season water points, ii) ensuring that the technology of 

accessing water (pump) is appropriate to that communities ability to manage it and iii) community 

management structures are strengthened to ensure that infrastructure is in better condition entering 

the drought and thereby less likely to fail when demand is greatest during a drought. 



  

  

 

  

2.0 Water Supply in Northern Turkana & Importance of Handpumps 

Communities rely on different water sources in a year due to their own mobility and the seasonal 

nature of many waterpoints.  In 2010 Oxfam undertook a water mapping survey in NE, NW and parts of 

Central Turkana.  Out of a total of 1011 water points, 511 are boreholes and a further 226 hand dug 

wells, indicating a very high dependence on groundwater.  Water is drawn by handpump from 41% of 

waterpoints - Afridev (189), Duba (106), India MkII (92), BluePump (22), India MkIII (2) – making a total 

of 411. 

Afridevs are commonly used on hand dug wells and shallow boreholes (where the water table does not 

exceed 30 metres and is often less than 10 metres).  Oxfam’s experience with these pumps in Turkana 

has highlighted that rubber seals in the cylinder 

can wear within weeks of replacement (due to a 

combination of quality and heavy usage).  

Although relatively simple to replace, experience 

shows that communities rarely undertaken such 

work and once a pump is broken, water is either 

drawn manually using rope and bucket or if 

there is no manhole, the source is abandoned 

for nearby scoop holes -  until it is fixed by an 

external agency.   

Prior to the introduction of the BluePump for deeper boreholes, India MkII and Duba pumps were used 

on all boreholes where the water table was below 40 metres.  The Duba pump is a fly wheel action 

handle pump which has demonstrated itself to be superior to the India MkII pump in terms of durability 

and overall performance.  Typical borehole depths in Turkana average 80-100 metres with rest water 

levels between 50-95 metres below ground. The deeper the pumping level the greater the stress that is 

put on all components of a pump.    In Turkana the high number of users per pump means that a 

handpump can be used for 12-18 hours per day during the dry season.  

The major constraints of the Duba is its cost, lack of local supplier and therefore need to ship 

replacement parts directly from Belgium, where it is produced.  Technically the Duba pump is also 

complicated in design with a larger number of moving parts than in other pumps and a gearing system 

to translate the rotary action of the handle into the vertical motion of the piston.  The Duba generally 

requires two people to operate it, although once the handle is turning its momentum makes it easier to 



  

  

 

  

keep turning. It was not designed to be a 

Village Level Operation and Maintenance 

(VLOM) pump as the Afridev and BluePump 

are, meaning that specialist skills and 

equipment are required for maintenance and 

repairs (Catholic Diocese of Lodwar is the 

main service provider).  Although the 

communities make some payment for 

repairs, this service is highly subsidized by 

donors and consequently it is an 

economically unsustainable model. 

Despite the relatively high number of handpumps in Turkana, due to the size of the County their density 

is low which discourages private sector involvement to establish spare parts supply chains even at 

individual entrepreneurial level.  Previous efforts by humanitarian agencies have also failed, which is 

consistent with experience elsewhere1.  Constraints around sourcing spare parts, skilled labour, poor 

communication between villages and the large distances to reach villages to conduct repairs, result in 

long periods when waterpoints are non operational and makes repairs very expensive.  It is within this 

context that the search for a more reliable handpump began and the BluePump pilot commenced with 

the aim of ultimately contributing to improved water security in rural areas.  

Comparison of Handpumps BluePump Duba Afridev India Mark II 

Cost (80m installation unless 
stated 

€2,500 €8,000 €850 €1,000 

Comfortable Pumping range 10-80m 40-80m 5-30m 20-50m 

Max. Pumping Range 100m 100m 45m 80m 

Output at 30m depth 15-20 l/min 15-25l/min 15 l/min 15-20l/min 

Output at 80m depth 10-15l/min 10l/min n/a 10l/min 

                                                 

1
 This problem is consistent with an ACF commissioned study – “How to make WASH projects sustainable and successfully 

disengage in vulnerable contexts (Sarah House – 2007) which concludes that the economic incentives do not exist in areas 

such as Turkana for Private sector to provide spare parts supply chains and technical support for repairs. 



  

  

 

  

 

How does it work and what’s different about the 

BluePump?  

The Piston/Plunger is made from a durable synthetic (POM) and fits snugly 

into the stainless steel cylinder.  It requires no rubber or leather seals.  

This is one of the key points related to the developers maintenance free 

claim.  In three years of the Turkana trials no maintenance or replacement 

has been necessary to the cylinder or plunger. 

Riser pipe is made from PVC borehole casing 70/80mm intermal/external 

diameter.  This are joined by glued sockets or alternatively threaded flush 

joints.  For deep installations (below 40 metres), it is recommended that 

the riser main extends and sit on the bottom of the borehole via a bottom 

support pipe to reduce 

movement and stress in 

a hanging column of pipe full of water. 

Rods – rods are 12mm threaded stainless steel, a 

specification that has been upgraded as a result of the 

Turkana pilot.   

Bearings within the pump head are heavy duty, 

industrial, self lubricating and so far maintenance 

free. 

Installation can be done without a tripod or gantry as 

pipes are lowered or lifted with nylon rope, tied to 

the bottom pipe and wrapped around the bar in the 

pump support as a brake.  It is possible for two people 

to do the installation although for preparation and 

gluing of pipes a team of 3 is preferred.  The cylinder 

is lowered with the rods and fits into a “conical seat” 

within the riser pipe.   General quality and precision is 

high setting the BluePump apart from cheaper mass 

produced public domain handpumps such as the 

Afridev or India Mk2/3.    

    

3.0 Piloting of the BluePump 

The BluePump Pilot started in early 2008 with the aim of reducing the frequency of handpump failure 

and ultimately improve water security during drought. Handpump failures in Turkana are caused by the 

following interlinking factors: 

1. Lack of existing skilled labour in the district capable repairing handpumps 

2. Lack of commercial supply chains for sourcing spare parts  

3. Poor roads and inaccessibility resulting in very high costs to repair pumps. 



  

  

 

  

4. High dependence on external support to service or repair pumps. 

5. Economic circumstances of users and inability to pay for repairs. 

Consequently water points also remaining non operational for prolonged periods of time once break 

down occurs.  The decision to pilot the BluePump was only taken after extensive discussions with the 

District Water Officer and Catholic Diocese of Lodwar to ensure that as key stakeholders they were 

supportive of introducing what at that time was an unproven, foreign technology.  The aim of the pilot 

was to confirm the user acceptance of the pump and performance in terms of ease of use, durability, 

efficiency of water production, acceptance and reliability.   

The foreseen benefits of the BluePump were:  

1. Significantly lower cost compared to the Duba,  

2. Simpler installation compared to other pumps  

3. Absence of routine maintenance and need for spare parts,  

4. Potential for developing a local supply chain at Nairobi level. 

Which together would contribute to more reliable water points, reduced dependence on external and a 

positive step towards community self reliance related to water management. 

Turkana is as difficult an environment as anywhere to test out a new pump. Pumping depth is upto 100 

metres, hours of operation are long with usage often exceeding 12 hours and pumps are often exposed 

leaving them open to rough treatment or abuse.  It was therefore the perfect testing ground to expose 

any flaws in the pump. 

4.0  Results 

The pilot proved to be far more complex and time consuming than originally envisaged but ultimately 

more rewarding. Piloting of the BluePump has proved that the manufacturer’s initial claims of 

developing a near to maintenance free pump are not accurate, however it has led to a process of 

continuous improvement.  This is documented chronologically starting with the problems that have 

been encountered and followed by a broader appraisal of the pump performance. 

4.1  Challenges of Piloting the BluePump 

The major technical problems experienced include the foot valves, rods and centralizers.   

4.1.1 Foot Valves 

The original BluePump foot valve consisted of a steel ball bearing sitting in a conical shaped base of a 

stainless steel cylinder.  Within 24 hours of installation the first pump experienced problems and it was 



  

  

 

  

subsequently realised that three out of the first four pumps had problems of leaky footvalves due to 

imperfections in the machining of the stainless steel cylinder base.  In the field this resulted in the riser 

pipe dewatering when the pump was idle.  Over the course of the night the whole riser pipe would 

empty and consequently the first person to use the pump in the morning had to pump for 10-15 

minutes to prime the pump before drawing water. 

 

The manufacturer solved the problem with the leaking foot valve by adding a second footvalve, with 

rubber bobbin, based on the Volanta handpump.  The basis of maintaining the ball bearing was that it is 

resistant to the very high water pressure in deep wells and it also closes fast which enables more water 

output. The rubber bobbin improved the water seal and has a much longer life than it otherwise would 

as it is protected by the ball bearing above it. This modified system has worked well in Turkana and 

addressed the initial problem.   

4.1.2 Rods 

The first batch of four pumps used 10mm fully threaded (FT) stainless steel (SS) rods of 3 metre length 

which performed without problem.  A follow up order several months later consisted of 9mm plain SS 

rods with 10mm threaded ends. These were of visibly poorer quality and within weeks of installation 



  

  

 

  

problems were encountered with this second batch of rods which started to break.  In one particular 

site (Lokangae) the pump rarely operated for more than 1-2 weeks between a rod breaking, causing 

considerable interruption of supply. The weak point was the joining lock nut at the interface between 

the smooth to threaded section of the rod.  These rods were subsequently replaced with 2 metre 

length2, 10mm fully threaded rods which lasted longer but also failed at two sites.  The BluePumps now 

have 12mm fully threaded rods and there have been no reported problems since this change was made 

in 2010.   

4.1.3 Centralizers 

 

The initial centralisers worked without problem in Turkana however the manufacturer changed them 

upon discovering that elsewhere the harder material was wearing out the softer PVC draw pipes where 

they came in contact.  The performance of these second generation centralisers in Turkana has been 

extremely poor as they wear too easily wearing both at the edge 

and in the middle creating a “donut” shape which slides down to 

the bottom of the borehole (right).   

In response to this problem from 2010 a third generation of 

centralizer, which is thicker and made from a more durable 

abrasion resistant rubber, has been developed.  To date no 

problems have been reported with these new centralisers. 

                                                 

2
 The rationale of 2 metre long rods compared to 3, is that the centralisers are more closely spaced.  Theoretically the closer 

the centralisers the less wear and tear or risk of buckling, not in practice no noticeable difference in performance was noted. 



  

  

 

  

4.1.4 Other Problems and Improvements 

Alignment of handle. With use there is a tendency for the handle of some pumps to slip and start 

rubbing against the side of the box.  As the photo shows unless reset, this can wear away weakening it 

and eventually leading to failure.  

 

 

 

 

 

 

 

 

 

Handle bearings (Above left). Excessive force on the handle caused this bearing bracket to fail.  This is 

an isolated case caused because the plunger had got stuck in the cylinder which had clogged due to high 

silt load in the borehole.  When excessive force was applied the bearing broke. 

Broken Handle (Above right). This handle broke at the point where the solid counterweight which fits 

inside the hollow handle ends.  The handle has since been redesigned as a once piece heavier duty 

handle. 

Corroded & cracked box. This pump was from Mozambique not 

Kenya.  The location of the welded joint proved to be a weak point.  

As a result the location of the joint was changed and subsequently 

the gauge of metal was changed from 3 mm to 6 mm thickness. 



  

  

 

  

4.2  BluePump Performance 

The above “teething troubles” have been addressed over a two year period and it has been a time 

consuming and at times frustrating process to install, observe, learn and feedback, wait for 

improvement, re-supply and start the process off again.  Urgent modifications such as the footvalve 

were airfreighted to Kenya for immediate installation, but the issue of rods was only resolved through 

three consignments of pumps received over a 15 month period, with further monitoring to observe 

performance over a longer timeframe before there could be any level of confidence that a problem had 

been addressed.  Throughout this time though there were sufficient positives to continue with the trial. 

4.3   Community Perception 

Although the District Water Office and the Diocese of Lodwar welcomed the pilot, there has been 

some initial reluctance on the need to consider change and criticism of Oxfam (albeit from those 

not closely involved in the process) for introducing the BluePump.  Initial negative feedback was 

certainly influenced by the technical problems reported above.  Anecdotal reports suggest that 

there is now an overall positive perception of the BluePump.  During preparation of this report a 

rapid survey of five villages was undertaken to compare how they viewed the BluePump with the 

Duba.  Results were mixed and inconclusive – for example three communities commented that the 

Duba being difficult to operate and two said the same about the BluePump.  Whereas three 

communities believed that the BluePump is difficult to maintain and two believe the same for the 

Duba.  One community thought that the Duba is expensive.  Two believe that the BluePump has 

poor yield compared to the Duba.  A comparison with Afridev and India MkII pumps was not done 

because previous experience in Turkana had clearly shown them to be inferior pumps with much 

lower reliability.  Further follow up is required to address the lack of consistency in comments.  For 

example the BluePump was reported as being difficult to operate but at the same time preferred it 

is simple enough for children to use it.  As follow up it would be helpful to get separate opinions 

from men, women and children. 

4.4   Yield Performance 

Based on manufacturers data there was an initial concern that the output of the BluePump would be 

lower than the Duba, an important factor given the high demand on some of these water points and the 

large number of animals that frequently come to boreholes for watering.  A total of 28 pumps were 

tested to compare the performance of each.  A record was taken of the time to fill a 20 litre jerry can.  



  

  

 

  

For the BluePump results are broadly consistent with the manufacturers claims.  At depths of 80-100 

metres the average production is 10 litres per minute, increasing towards 15 litres per minute at 

pumping depths of less than 50 metres.  This performance compares favourably with the smaller 50mm 

Duba cylinder, but less than the 63mm Duba which pumps an average of 15-20 litres per minute.  Of 

note the Duba is usually operated by two people whislt the BluePump can be operated by one person.  

Whilst the Duba can pump more water than a BluePump this also depends on the condition of the 

leather washers, which when worm reduce the output significantly.  Given that yields in Turkana in 

many boreholes can be very low (>1m3/hr), the BluePump has been adequate for most sites.  At one 

particular site it was preferred as the Duba which it replaced was over pumping the borehole.  In 

conclusion the difference in yield between the two pumps in most cases is not significant. 

 

Chart A:  BluePump yield performance  

4.5   Maintenance and Repair 

A like for like comparison between the Duba and the BluePump is not possible as Dubas tend to be 

considerably older than BluePumps so would be expected to require more maintenance.  Alternatively 

the BluePump has had a number of teething problems that have had to be rectified, so it is unlikely that 

past performance will be representative of future maintenance requirements.  Of significance however 

is feedback from Diocese of Lodwar related to the regular need to replace the perishable leather seals 

in the Dubas every 3-12 months, the longer duration depending on whether original imported seals 



  

  

 

  

have been used compared to the more common locally produced ones.  Based on a very simple analysis 

of labour and transport cost a simple handpump repair (without considering the actual cost of 

materials) is estimated at €4003.  Clearly if multiple pumps can be fixed on the same trip there are 

economies of scale, but what this clearly highlights is that maintenance costs are not only much higher 

than commonly perceived but that a few “call outs” if all costs are considered will exceed the initial 

capital cost of the pump.  

In reality at community level little is known about the true costs of either the BluePump or the Duba 

because of the involvement of external actors who both finance the capital costs of all pumps in 

Turkana and subsidising the maintenance of most.  Where this to have been considered the BluePumps 

would almost certainly have come out as a clear preference.   

 

5.0 Suitability of BluePump elsewhere 

What works in Turkana may not be necessarily be appropriate elsewhere.  The table below highlights 

some considerations for trialling BluePumps elsewhere. 

Favourable for BluePump Unfavourable factors for BluePump 

No formal Government standardisation policy exists Handpump standardisation already exists with 

Government or local Authority having a stated 

preference for a particular pump 

Introduction of a new pump will not undermine the 

local market 

Where local production of a handpump already 

exists  

Constraints to establishing supply chains/lack of 

private sector engagement 

Where effective supply chains and skills already exist 

for repairing pumps 

Existing mechanisms for repairing handpumps are 

weak or don’t exist. 

Where cost of pump repairs is low – e.g. there are a 

high number of pumps in an area, sites are 

accessible and skilled labour and parts are readily 

available. 
Pump locations are inaccessible making repairs more 

costly 

 

Groundwater is deep  

High observed handpump failure rate.  

Initiative has the support of local stakeholders  

                                                 

3
 2-3 days return trip, driver & 3 staff, vehicle costs & fuel. 



  

  

 

  

Local structures and capacity to manage pumps is 

weak 

 

 

6.0 Conclusion 

This three year pilot has been a major learning experience for the Oxfam WASH team in Turkana.  The 

disappointing early performance of the BluePump started a partnership between Oxfam and the pump 

developer in the Netherlands that has led to improvements to the BluePump and development of what 

is clearly a more reliable handpump for Turkana context.  Whilst the initial claims made by the 

developer of a near maintenance free handpump where always unrealistic, it is significant all 

weaknesses so far identified have been eliminated.  In this respect the informal partnership between 

Oxfam and the developer has been mutually beneficial.  Importantly this relationship continues with an 

incentive to feed back performance data in the knowledge that it will be acted upon.   

Close monitoring of the pumps has highlighted the challenges faced in trying to in achieving a minimal 

maintenance pump suitable for environments such as Turkana where there is very high usage but 

limited or no local capacity to repair pumps.  Analysis of the performance of the BluePump against the 

Duba indicates that its performance is similar in terms of production, community acceptance but more 

reliable as it requires less maintenance.   

The BluePump is not the perfect handpump and may not be the most appropriate solution everywhere 

but it is arguably better than anything else currently available on the market.  For Oxfam’s programme 

in Turkana it is particularly satisfying to be able to say that in 2011 because of our programme the 

BluePump is a significantly more reliable, robust pump than it was when it was first launched.  More 

importantly as a direct result of this work communities in Turkana now have improved access to water, 

are less vulnerable to water shortages during drought and have a greater level of self reliance when it 

comes to management of their water supplies than they did before.  This was practically observed 

earlier this year as Kenya has experienced its worst drought in 60 years.  Despite very heavy usage the 

pumps have performed well and experienced minimal problems. In terms of seeing a future without the 

need for external agencies to subsidise pump repairs, for Turkana at ;least there is still some distance to 

go however the BluePump is clearly a step in the right direction towards greater self reliance. 

Importantly this work is still not complete and regular discussions continue with the developer to 

explore what additional improvements can be made to strengthen the pump further. 



  

  

 

  

Appendix 1:  Modifications during the Oxfam piloting of the BluePump in Turkana, Kenya.   

Date  Description of Technical Faults Change in Design Comments 

TURKANA - Oxfam Programme 

 
Early 
2008 
 
 
 
 
 

Foot valve  
Foot valve leaking resulting in dewatering of 
riser main when pump remains idle for 
prolonged periods.  This was most noticeable 
early morning.  Due to the depth of some 
cylinders it took 10-15 minutes to prime the 
pump and fill the riser pipe before water was 
produced. 
 
 

 
Double foot valve produced. Stainless steel 
ball bearing in upper footvalve above rubber 
bobbin,  
 
 
 
 

  
Problem has been rectified. 
Some reports of leaking foot valves since 
however this is considered to be due to silt 
accumulating in the footvalve.  Worst case 
requires a few seconds of pumping to produce 
water. 

        

 
Mid 
2008 
 
Late 
2009 

Rods 
9mm partially threaded stainless steel rods 
snapping at section were thread started 
 
10mm full thread rods snapping 

 
Replaced with 10mm full thread 
 
 
Replaced with 12mm full thread 

 
 
 
 
Still being observed but no further problems 
experienced to date. 
As a result of this added weight the bearing 
between the rods and the handle has 
changed.  It is now a double bearing rather 
than single (currently being tested). 
 

        

 
Late 

Handle  
Snaps at weak point at counter-weight end 

 
Changed to thicker single piece 12.5mm pipe  

  
 



  

  

 

  

2010 (one site) 
 
Handle  
Handle bearing breaking (one site) 
 

 
 
 
Double bearing used to deal with heavier 
weight of rods. Slight modification to handle 
bearing.   

 
 
 

        

 
Late 
2010 

Centralisers 
Rubber wearing out within a few months and 
dropping to bottom of cylinder 
*See end of table for further notes on 
centralisers  

 
Change to abrasion resistant rubber 
centralizers. 

 

 
Second generation  centralisers were poorer 
than original,  
Third generation centralisers currently being 
tested.(No reported problems to date) 

Manufacturer Changes due to feedback from other Countries/Agencies 

  Centralizers  
Very hard nylon centralisers wearing of inner 
part of PVC Rising Main 

 
Changed to rubber centralisers 

  
*Oxfam has found these to wear very quickly 
and is a step backwards with regard to 
durable design.   

    
  Pump Box 

Pump box metal corrosion 
 
Weld joint near handle prone to additional 
stresses.   
 

  
Grade of sheet metal has increased from 3mm 
to 6mm 
 
Change in location of welded joint 
 

  
Size of box has also reduced, location of bolts 
changed to reduce risk of tampering   
 



  

  

 

  

 

Appendix 2 - BluePump Installation 

Drawing 


