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5.	 To simplify operation and maintenance; and
6.	 To revise the prototype design in a manner that 

would decrease the cost of future production mod-
els, without compromising the other objectives.

It was determined that if the team was unable to accom-
plish any one of these objectives, then the mission would 
be considered a failure.

The first, and arguably the most important revision to the 
prototype design was the manufacture of a new shaft and 
handle assembly. When the prototype was first concep-
tualized, it was anticipated that under typical operating 
conditions, no more than four people would be pushing 
the handle at any given time. In reality it was not uncom-
mon for eight or more adults to team up during busy 
times of the day. Although the Longech 
community spirit increased treated wa-
ter output, it also took a significant toll 
on the bolted connection between the 
handle spindle and the shaft. 
The continual replacement 
of these bolts was clearly un-
acceptable for a system that 
had otherwise been designed 
to last more than 15-20 years.

The new two-part flanged and 
hardened shaft was flown 
into Kenya from the US 
and forwarded to Longech by 
PROtector Treatment System’s 
regional team in Nairobi. The 
old shaft was removed and the 
lower section of the new shaft 
was inserted in its place. The 
upper section of the new shaft and the center section of the 
handle were taken to the local town of Lodwar where the 
spindle was split, the new shaft inserted, and welded in place. 
The new design moves the handle/shaft assembly joint from 
the relatively weak spindle of the handle to the flanged joint 
in the shaft which was purposely designed to withstand an 
immense amount of torque and ‘impact loading’.

The second design revision was to replace a carbon steel 
system component, with a polypropylene equivalent. The 
aggressive nature of the brackish raw water had proven too 
corrosive for the carbon steel. Polypropylene is an inert 
material, and is not affected by brackish or saline water. This 
revision will result in significant savings in material costs, 

thus lowering the cost of future systems.

The original design specification of the prototype featured 
a number of standard filters as part of the pre-filtration pro-
cess. However, they were found to severely restrict the flow 
of water through the system and into the RO membranes. 
As they were selected for their bacteria killing properties 
(and not their filtration capacity), it was decided that they 
should be replaced with an alternative, specialized filtration 
process designed by the PROtector team. This process not 
only maintains a bacteria free environment within the sys-
tem, but it also helps to reduce the scaling of the final stage 
RO membrane elements which increases their efficiency 
and lifespan. The prototype output increased significantly 
after this modification, lowering the treatment cost per 
liter. The longer lifespan of the membranes will result in a 

significant reduction in ongoing operational costs.

One problem faced by the design 
team when devising the original 

prototype design specification, 
was the issue of cleaning the 

standard filters. The solution was 
an elaborate set up of six different 

valves that allowed the community 
to perform a cleaning procedure using 

the unit itself. With the standard filters 
removed there was no longer a need for 

the cleaning facility. The prototype now 
uses only two adjustable valves, both of 

which are operated from the control panel: 
One valve is used to adjust the back-pressure 
of the membranes, and the other is used to 
bypass the treatment system altogether, al-

lowing raw well water to be drawn directly from 
the well for non-potable uses such as washing and cleaning. 
This facility was installed at the request of the community, 
and Oxfam will monitor its usage to determine whether it 
works well or proves to be impractical during high use pe-
riods of the day. The simplification of the system not only 
reduces material and labor costs of future systems, but 
should also increase long-term system reliability.

Under the new design specifications, the only components 
of the prototype system that require regular cleaning are the 
RO membranes. The large chemical tank in the original de-
sign specification was replaced with a smaller, inline clean-
ing system. The cleaning process has been greatly simplified 
using an inexpensive, locally available cleaning agent. Again, 
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the revision not only reduces material and labor costs of 
future systems but also greatly simplifies system mainte-
nance.

With the exception of the fabrication of the two-part shaft, 
all modifications were carried out in field conditions in Tur-
kana, utilizing local resources and labor to great effect.

Following the field modifications, the treated water produc-
tion under the revised design specification increased to 
750–1,000 liters per hour with a TDS level of <100ppm. 
Incredibly, this is double the amount produced by the pro-
totype under the original design specification! The level 
of fluoride in the product water improved from 1.3ppm in 
September, to <1ppm in February (the safe limit of fluoride 
in drinking water is 1.5ppm according to WHO).

These results show that our field modifications were carried 
out effectively, meaning that all of our critical objectives were 
met and the mission was a complete success! Not only is this 
testimony to the maintainability of the PROtector under 

Above: A child from the Longech community 
sits by the prototype. Opposite: Children play-
ing with fresh, sweet water produced by the 
Longech community PROtector.

harsh conditions, but also to the strength of the partnership 
that has grown between PROtector Systems, Oxfam GB and 
of course the community of Longech. The pilot program 
would not continue to be a success without all parties work-
ing as one towards a common goal.

During the upcoming weeks, the PROtector team will final-
ize the design specification of the production PROtector 
models based on the revised specification of the Longech 
prototype system. The team will also begin discussions with 
various organizations about a number of proposed PROtec-
tor programs around the world.

For more information visit www.protectorsystems.com.
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