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(n.b. – this article is an edited version of the talk given by Barbara Brighouse at the JRI Environment 
Day Conference held at Redcliffe College, Gloucester on 3rd March 2012 – ed. There are 
accompanying slides that illustrate aspects of this talk, and there is a link to these on the editorial page 
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Introduction; is water the only missing ingredient? 
You may have come across this product in a well-known supermarket in the months leading 
up to Christmas; this is Mary Berry’s traditional cake mix. Mary Berry says “so here it is, my 
Christmas cake in a bag, ready for you to get baking.” I have to tell you that I had already 
made my cake at this stage, but being curious and also a bit of a sceptic when it comes to 
food like this, I thought I’d have a look and see what it said on the packet. Now we all know 
that when we buy dry mix like this we have got to add some sort of fluid, but I thought that 
there is probably a bit more to it than that. So I was surprised to see that this is what it says 
on the back; it gives you a shopping list. So for the cake you need 4 medium eggs, one 
orange, one lemon and 210 grams of unsalted butter. For the icing you need another egg 
and a teaspoon of lemon juice; that is your shopping list but then you have got some 
equipment and you need to have this as well. An 18 or 20 cm round cake tin, non-stick 
baking parchment, foil and a cake board or a flat plate, and if you want your cake to look like 
Mary Berry’s you also need some holly and some red ribbon. So I thought my skepticism was 
well-founded; it is not quite a Christmas cake in a bag, is it? 
 
What about this one; this is Aunt Bessie’s traditional Yorkshire pudding mix and Aunt Bessie 
says “I always use the best ingredients to create my perfect Yorkshire pudding mix.” Aunt 
Bessie says “just add water” so I thought that this is going to be better. And it is, you have 
only got to add water – but that is not quite the whole story is it? Because you need a whisk, 
you need a bowl, you have got to have the right sort of cake tin and you have got to have an 
oven; otherwise you have just got a soggy mess!   
 
So, quite apart from those issues then of the ingredients and the equipment, if you were to 
take one of these bags away and make a Christmas Cake – and we all did that and then 
came back to compare our cakes, I am willing to bet they wouldn’t all be the same, because 
there is that human element that comes in as well. That is a bit like water projects. You see, 
as Frank [Greaves] and Sue [Yardley] have already stated [in the article above – ed.], it is not 
just the water that is the missing ingredient. I, perhaps rather glibly, called this talk “just add 
water …... how adding that missing ingredient can transform communities”.  And I believe it 
can and it does transform communities, but actually it is not quite that straightforward. 
 
[refer to slides – ed.] 
 
CED projects - Tanzania 
I want to illustrate that today by talking about a couple of projects that CED have been 
involved with in Tanzania. I am sure that many of you here know Tanzania much better than I 
do, but here is a map for those not quite so familiar. You will see that on the coast the major 
city is Dar Es Salaam, the capital, and just about in the centre of the country is Dodoma.  
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Just south of Dodoma is Iringa. Our partners in Tanzania are the Anglican Church of 
Tanzania and, more specifically, the Diocese of Ruaha, and Iringa is where they are based.  
To give you some idea of scale, from Dar, on the coast, to Iringa is about 500 kilometres. 
 
I am going to refer to these two projects as the Kilolo and the Pwaga projects, they had 
rather more fancy titles than that, but we’ll keep it simple today. The design population for 
one is 13,000 and the other 22,500, so these are quite sizeable projects. Perhaps, to put it 
into context, towns around here like Cirencester, or Witney, have populations of around 
22/23,000, so it is a significant number of people.  
 
The cost per person of these projects was roughly the same.  It is shown in Euros because 
most of our funding came in Euros. The Pwaga project cost a little bit more than the Kiloli per 
person and you will see later on why that was. Our major funders were the EU, and we are 
very grateful to them, and also to tearfund for their significant support as well as all the other 
groups. I have already said that the Diocese of Ruaha were our partners on both of these 
projects. We worked quite closely with the District Water Department and so their technicians 
were involved on both of these projects. The communities were also expected to be involved.  
They weren’t expected to contribute financially, that would have been very hard for them, but 
they were expected to contribute their labour; digging the trenches for the pipes, helping 
carry materials where it wasn’t possible to get them there by vehicle, and perhaps digging 
sand out of river beds, wherever they could. Both water supplies were supplied by gravity, 
via a pipeline, to storage tanks in the communities and then from there to tap stands. 
 
Again, as you have already heard this morning, not just water, but sanitation is needed as 
well as health and hygiene education too; these again were necessary elements for both of 
these projects. The way we brought improved sanitation to these communities was by 
selecting a group of women from each of the villages that were served and provided them 
training to make concrete pit latrine slabs. So the project provided the training, provided the 
materials, the women then got on with making these slabs themselves. They could sell them 
in their communities at a subsidised rate and they kept that money themselves; the idea 
being that after the project had finished, they could buy more materials and they could carry 
on and, hopefully, the up-take of these latrine slabs would carry on long after we had left.  
Health and hygiene – the education was delivered by quite an extensive programme of 
seminars, again exactly the same for both projects. 
 
The differences in the projects 
Now, there are some very important differences, because whilst both of these project areas 
are within easy striking distance of Iringa, they are very, very different. Kilolo is south of 
Iringa, it is in the southern highlands, it is at a height of 1600/1700 metres above sea level 
and really it is a very pleasant climate. Pwaga, on the other hand, is north of Iringa and it is 
down in the Rift Valley – not nearly so pleasant. Because of those very different locations, 
obviously there are very different amounts of rainfall that these communities are receiving – 
almost twice as much in Kilolo as in Pwaga, and you will see that I have said that in the case 
of Pwaga it is a semi-arid area; 700-800 millimetres of rain per year is not an insignificant 
amount.  It is similar to what much of the UK receives; in fact in the South East of the UK we 
probably get less than that. However, in Pwaga – as I have said already – it is very hot, the 
evapotranspiration rates are very high and so it is classed as a semi-arid area. 
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The water source is also very different. In Kilolo we made use of springs, high up above the 
communities; some located in a forest reserve, so nice and protected. In Pwaga, really the 
only choice was to use water from the Little Ruaha River and down in the valley it is really 
quite dry for much of the year; different water sources and very different situations. With the 
spring water no treatment is required, so nice and simple; but the river water carries a very 
high sediment level (particularly in the rainy season) and it gets heavily contaminated so it 
has to be treated. This is something you normally want to do on a community water project, 
but there was no choice. The treatment that it will receive is coagulation, adding alum to the 
water and mixing it in, allowing the sediment to settle out in a sediment tank, then passing it 
through a slow sand filter and then adding some chlorine. It all goes through that system by 
gravity. There is nothing there that is very difficult, technically, but of course it is all adding 
quite a lot to the capital cost and also to the running cost, since the communities have got to 
be able to buy those chemicals that they need. 
 
I’m trying to give you some idea of scale and layout of the two projects. The Kilowo project is 
where you can see on the right hand side a green area, [refer to slides] which is the forest 
reserve, and you may make out the four squares which represent the four springs that come 
together to a small break pressure tank and then that pipeline goes on down to a village. To 
give you some idea of scale, from the break pressure tank down to the lowest tank is about 
17 kilometres. There are four villages, so there is one tank in each village, plus a small tank 
for the people living outside one of the villages along a track. There is also one at Kilolo 
secondary school, which is also run by the Diocese of Ruaha. From those tanks there will be 
a distribution system within each of the villages. 
 
On the map for Pwaga, [refer to slides]  the river runs from south to north, the black square 
shows the water treatment works, and the black dots represent the eight villages that are 
being served by this supply; the blue dots are water tanks. As well as the blue dots, there are 
a couple of tanks that were there already and which have been refurbished to be used in this 
scheme. You may also see a couple of arrows which indicate future extensions. This project 
serves eight villages, but there are actually fourteen villages in the Pwaga area. To try and 
build a scheme that could cope and serve all of those villages all in one go would have taken 
us well over the grant limit that the EU were offering, so we had to scale back but are hoping 
to do the second phase of this project before too long. The main delivery pipe that runs from 
the intake towards the point marked ‘K2’ is designed to carry the full flow that is required for 
all fourteen villages. It is about 24 kilometres from intake to the end of the pressure pipe.  
Most of it is pvc, but in some places it has to be cast iron; it depends on what the ground is 
like. 
 
Rather than giving you more statistics, I thought I would give you some comments from the 
community members as to what life was like for them before these projects, because I think 
that probably speaks to you more. 
 
Why were they afraid?  Girls at risk of molestation and rape, risk of attack from animals, 
especially in Pwaga, with a threat from crocodiles in the river – something not to be taken 
lightly. In one of the villages that we hope will be reached in the second phase of this project, 
we discovered that about five people a year get eaten by crocodiles while collecting water. It 
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is a case of people knowing what they ought to do, but not being able to do it. The need to 
collect water occupies people’s time and thoughts and it saps their energy. 
 
[Refer to slides]. See the slides with photos taken after the water project was completed; a 
tap stand at Kilolo primary school; at the dispensary in Kilolo, an improved latrine – before 
there would just have been some rough bits of wood, some branches laid across the hole; 
not really safe at all and certainly not possible to keep clean. See the photos of the slabs that 
the women would have been making; an outcome from some of the health and hygiene 
education seminars – a tipi-tap (a simple device, some sort of container filled with water and 
mounted on a stick and then the lower stick is used as a foot lever; depress that with your 
foot, the container tips up and out comes enough water to wash your hands). Two really 
good things about this are that, first of all, your hands don’t have to touch anything else apart 
from the water itself and the ash, or soap, that you are using and, secondly, it is very 
economical on water. Apparently you can use as little as 8 teaspoons to wash your hands.   
 
Photos of solar disinfection; the easiest way of disinfecting water – recommended by the 
World Health Organisation, and it just uses ordinary plastic bottles (with their labels removed) 
put out in the sun where UVA light does its work. It is usually recommended that they are left 
in the sun all day (this depends a little on conditions, if cloudy it needs to be longer). They 
are placed on a reflector, because the higher the temperature, the quicker the process is.   
 
Another advantage of treating water in this way is that the water is already in a container. A 
lot of contamination is introduced by people, once they have got their water – it is clean when 
they get it – but then they introduce contamination by tipping it into other containers and 
dipping other containers into the main water container. If you can keep the water in the bottle 
you have treated it in, it is one other risk you are eliminating. You may wonder why the 
people are still treating their water. Government policy is to tell people that they should boil 
their water whatever. This is not always possible, and also people don’t like to do it in any 
case, because they say they don’t like the taste. If people don’t like the taste they are not 
going to do it. This process doesn’t affect the taste so that is a good thing. The other thing is 
that, up to now, the water treatment works hasn’t been fully operational, so they did still need 
to treat their water. 
 
[Refer to slides]. Here are a couple of photos of outcomes of the project that perhaps you 
wouldn’t initially be looking for, but really they are just examples of people having more time 
because they don’t have to spend hours collecting water. You need time to put plants around 
your house; they are not growing them for food, but just to make the place look a bit nicer. In 
Pwaga if you visit now, you will see piles of bricks everywhere and half-built buildings as well 
– again evidence of people having more time and, of course, the availability of water to do 
this sort of thing. 
 
The challenges in the projects 
I could finish here, but it wouldn’t be giving you a complete, or an entirely honest picture, 
because not everything went very smoothly and there are still issues to resolve in Pwaga.  
There are also marked differences between these two projects. By and large, the Kilolo 
project went quite well, not without its problems, but it did go fairly smoothly. It was 
completed on time and within budget. There was one particularly enthusiastic group of latrine 
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slab makers, there was a good Water Users Association committee and that is what you 
need for sustainability. I should, perhaps, say that it is national policy in Tanzania that every 
rural water supply is managed and maintained by the communities, so one of the first things 
that needs to be done in any project is to set up that Water Users Association and elect a 
committee.   
 
Things at Pwaga were not quite so straight forward. This was mainly due to the human 
element. We put in the same ingredients, if you like, but we didn’t get out quite the same 
result. [Refer to slides] This is an intake on the Little Ruaha River; it is the intake for an 
irrigation canal and it has been there for some time.  At the start of our project in April 2008 it 
was agreed that we could use this intake for our water supply. That was fine, but in February 
2009 the Irrigators Users Association changed their minds. I don’t know why, or what 
happened in that time, but they became convinced that somehow if we took water at the 
same place, they were going to have less water – which wasn’t going to be the case at all, 
but they couldn’t be convinced. They could have been made to let the community use the 
same point for their intake, but we felt that it wasn’t worth pushing that because any disputes 
in future would jeopardise the whole sustainability of the project – after all if you have got no 
water, you have no water project. That was in February, the middle of the rainy season, and 
so it wasn’t until July that any work could be started on a new intake, so we were already a 
year and three or four months into the project. Nothing started on the intake and also this 
was adding considerably to the cost. We have a new intake, downstream of the irrigation 
canal, and it is in a side-channel of the main river. It added considerable cost to the project 
and is quite a big construction. 
 
So the intake was the first problem. The settlement tank at the treatment works had a nice 
safety handrail all the way round the tank, but someone came along with a hacksaw and 
helped themselves to part of the railing. I don’t know why, but they obviously thought they 
could put it to better use, or get some money for it. It is not critical, but it is very disappointing 
when things like that happen. Not just there, but at the pipeline crossing the Ho Ho River – 
quite a substantial river – somebody helped themselves to some of the bolts from a flanged 
joint and, of course, the pipe is leaking. As we went round looking at some of the tap stands, 
we were very disappointed to see that they weren’t all connected up. There would be a pipe 
coming to near this nicely constructed tap stand, but it wasn’t actually joined. Again, this was 
not shoddy workmanship, but another example of theft. The stop cocks had been used, 
made of brass, and people were stealing these to melt down the brass to make bullets.  
There were quite a lot of herdsmen in the area and on at least two occasions already they 
have speared the pipe to get water for their cattle. Obviously they need water for their cattle, 
that is fair enough, but they were invited right at the start of the project to join in with the rest 
of the community (with all the various mobilisation seminars, etc.), to be involved and have 
their say but, for whatever reason, they didn’t turn up. 
 
The other disappointing thing at the moment – remember the solar disinfection – was that 
when the evaluators visited Pwaga last July, they were really quite enthusiastic and said 
‘everywhere you go you can see water bottles in the sun’. I was there in January and despite 
looking quite hard, I didn’t see a single water bottle. I asked what had happened and 
apparently because it was then the rainy season people were out working in the fields most 
of the day, away from home, and they were worried that if they left their bottles out in the sun 
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they would disappear; so they have stopped. Obviously, a little bit more hygiene-education is 
required. 
 
There is some good news. The Water Users Association committee has employed a Water 
Manager and both the committee members and the Water Manager are very strong 
personalities, very committed and they are already tackling some of these issues. That is 
very good – they are tackling them, not us, and not the Diocese.   
 
Not everything is quite as it should be in Kilolo either. During the course of the Kilolo project 
the Government decided that Kilolo would become a District. Before that, it had been a part 
of Iringa District. So when we knew there were going to be a lot more people coming into the 
area, with a new town being built, we wanted to make it quite clear that this project was for 
the rural community only.  That was agreed.  However, the new District Offices in Kilolo are 
located above the storage tank in the village and the officials have decided that they can’t 
wait for the town’s water supply. The District Commissioner, no less, has arranged for a 
pump to be installed that takes water from that tank up to the offices. That is a very difficult 
situation for the Water Users Association committee. The District Commissioner is a powerful 
man, and there is not much they can do about it. So, with the best will in the world, you don’t 
always know what is going to happen. Some things you can plan for and others you can’t. 
 
Christine, the Diocesan Development Officer on the Pwaga project, is a very experienced 
lady who had been doing that job for a long time and her forte is community mobilisation. 
When she says that this is the hardest project she has ever worked on, it does say 
something about the project. The other thing that Christine used to say, with a sigh, was “Ah, 
these people in Pwaga – they are just not like the people in Kilolo.” The people are not that 
far away from each other – but they are different; one tribe up in Kilolo, and more of a 
mixture of people in Pwaga – and they reacted in different ways. Kilolo people are very 
engaged and enthusiastic and their enthusiasm has spread to communities around. It is 
much harder to get people engaged in Pwaga. 
 
I want to ask you a question. I wonder when the last time you lost sleep over something was. 
Do you have something on your mind? I don’t know about you, but what I was worrying about 
a couple of weeks ago, was quite different from I am worrying about this week – because life 
for me is like that, there is always some issue to deal with, but it gets dealt with and then you 
are on to the next problem. But maybe some of you have got more long-term issues that you 
are facing, something on your mind perhaps that is not just going to go away and which you 
feel a bit powerless to do anything about. I wonder if you could put a price on having that 
anxiety removed. If you could put a cost on it what would it be worth to you if someone could 
remove that anxiety? If you remember one of the first comments I put up [refer to slides], 
someone said, “we weren’t sleeping because of water, all our thoughts were on water.”  It 
just occurred to me that that £40/45 per person that it has cost to remove that anxiety is 
worth it, just for that reason, never mind all the other benefits of more time for income-
generating projects; better health; more time for school for the girls; all those things – but just 
for that one thing. A lot of anxieties can’t be removed, we can’t do anything about them, but 
this is one we can do something about. 
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So to finish on a more positive note, here are comments that people made after the project 
finished, talking about the difference that it has made [refer to slides]. 
 
This last one is my favourite, “the water project has brought some kind of revolution; the life 
we live now is very different from the life we used to live.”   
 
So, just add water – oh yes, water can transform communities, but it is not always quite that 
easy.    
 
Questions and Answers – from the floor 
Q.   You have obviously explained how the people benefit physically from the water 
project in the sense of more time, can they see fairly soon the health benefits as well as the 
sanitation and the hygiene – is that apparent to the local people themselves? 
 
A. It does take longer and that is one of the problems we face really. If funders want an 
evaluation, they want it within the life-cycle of the project, whereas what you really need to do 
is evaluation two, three, five years afterwards. So at the end you can start to see some 
improvements, yes. Ideally, what you want to do is get the community to carry on doing their 
own evaluations, their own monitoring and then, in that way, there is more chance that they 
themselves do see the benefits going on. You do see from the comments that somebody 
could tell already that their health had improved, but it is not always apparent because there 
are other factors coming into play. 
 
Q. What about the communities…and issues further down the supply chain? 
 
A. This is only just starting, because of various issues. There is a sense in which that is 
not – we don’t know yet quite how that is going to work out.  The important thing is, I think, 
that the community has been working with the District Water Department right from the start.  
One of the technicians has now been allocated to the community for the next year, so he is 
going to stay there and help sort things out. That sort of linkage is what is very important, 
because they have got someone to whom they can go if they have got any issues. We are 
not going to be there, the Diocese is still there of course, but it is the District Water 
Department that is going to help them out. There is a Treatment Plant in Iringa town and they 
are getting their chemicals nearby, so yes it is possible. The Water Users Association is 
collecting money from households on a monthly basis which will cover the cost of those 
chemicals and two operatives for the Treatment Works. 
 
Q. What is the logistics of, every so often, having to clean out filters; is there a back-up 
system they can use whilst they are getting cleaned out, or do you have to shut down for a 
few days? 
A. There are some treated water tanks at the Treatment Works, so you have a bit of 
back-up just having that water stored there. We are hoping to extend the Treatment Works 
anyway, so there will be more than one sand filter, so that when one is being cleaned, the 
other is in use. 
 
Q The damage that has been caused as a result of vandalism, is that recorded and 
solutions sought before the next project, by designing in vandal-proof pipes? 
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A. There is a limited amount that you can do. One thing ideally that you would do is that 
on any valve chamber you would put a padlock, so that people can’t come and adjust the 
valves so that their particular village gets more than their fair share of water. That is relatively 
easy, but for some of these other things there is not a lot you can do. But you just reminded 
me of one thing that I didn’t say – you remember that I said that the herdsmen had speared 
the pipe in a couple of places – when I was there recently we came across some members of 
the Water Users Association committee and the Water Manager and they had just come from 
a meeting with the herdsmen to try and address that issue. That was a good sign in itself and 
they had agreed that some cattle troughs would be provided. There is a slight issue around 
that really, I know cattle need water, but it somehow didn’t seem quite right that community 
members were paying to treat water that was then to be given to cattle. But what we hadn’t 
realised (had they come to the meetings at the start we might have done) was that because 
of the irrigation canal, the extent of the land that is being cultivated has grown and whereas 
the herdsmen used to be able to take their cattle to the river to water them, the river is 
actually becoming cut off to them more and more as time goes on, so they do need water.  
These are issues that are not immediately apparent, unless people tell you. 
 
Q. What about the on-going maintenance and the wear and tear, how does that get 
resolved?  Do they have to pay rent for the water, or do you have funded an extra project? 
 
A. There is a levy on each household, something like if you are a member of the Water 
Users Association - 1,000 shillings (which is only just over 40p per month). You pay more if 
you are not a member of the Association. Because it is quite a big population that we are 
talking about, there are sufficient funds to cover that sort of thing. 
 
Q. Are the populations there primarily Christian, or if not, how has that changed any 
relationship between the church and the local people? 
 
A. Both of these communities are quite mixed, I don’t know exact statistics, but it is 
probably half Christian and half Muslim. That would certainly be fairly typical in Tanzania.  
We have had comments that say that now they see the church in action, they understand 
more what it is all about, so yes, hopefully it is changing perceptions and the Diocese’s 
principle is that it is there to serve whole communities. 
 
Q. Tell us something about the organisation as a whole and how Christian engineers 
relate to it; is it a network, or is it a charity, or just a few individuals? 
 
A. CED has been running since the mid-1980s and basically we are a membership 
organisation, so nearly all our members are engineers of one sort or another and we don’t 
initiate projects, people come to us and we might help by doing feasibility studies and then 
doing design work. Then perhaps we have to get involved in fund-raising and then we 
oversee projects. So we tend to have overall responsibility, if we are fund-holders we have to 
have that overall responsibility, but obviously as much as possible it is local people and 
organisations that are doing the work.  There is some literature available to find out more. 
 

 

Encounters Mission Journal Issue 42 October 2012 8 of 10 
 
 www.redcliffe.org/encounters  
 



Q Can you tell us about the way in which there were negotiations over the use of the 
land for putting the piping in – or perhaps there wasn’t any negotiation at all?  
  
A I don’t think that is actually much of an issue, except locally in certain places where 
the route of the pipe had to be negotiated with local people if it was on the edge of a 
compound, or something like that, but the overall route was not really disputed very much. 
 
Q I lived some years ago in rural Ghana and we had a situation in the village where I 
lived, where the chieftancy was in dispute with all sorts of problems, but we had a very nice 
water system which had fallen into disrepair and it was really interesting, We worked with 
tearfund at that time and talking to people there was a strong resistance to repairing the 
pumps and the whole system. They had lots of reasons, one was they liked the taste of the 
green river water and they also enjoyed (they said) the time away from their husbands, going 
down to the water. How much of that do you really encounter in your work, that resistance 
and the ‘we like it the old way’ or was it just that our particular village was unusual? 
 
A No, I don’t think I have come across that. People’s perceived need is for ready 
access to water. They don’t perceive a need for sanitation or health and hygiene education in 
the same way, but water – yes, because it is such a big part of their lives. 
 
Q Can you say anything more financial collection, or has that literally just started where 
people are paying a little bit towards the upkeep of the system. 
 
A In Pwaga they have only just started collecting it, the project has really only just 
finished. It is the responsibility of the Water Users Association committee to do that. I don’t 
know more than that really, I don’t know if they will encounter difficulties or not. At Kilolo they 
would have had the same principle; the people would have to pay something and certainly 
they got that fund going earlier actually.  Again, it is different communities – in Kilolo local 
leadership donated some money right at the start, so people could see that they were really 
behind this project, so the fund was actually reasonably substantial before the project was 
finished. The leaders there did just take that bit more initiative; good role models. 
 
Q In my experience it is not always as easy to persuade people that, even though they 
have got a new system like that, they should start to contribute on a regular basis and there 
are logistics and there are cultural barriers, so I wondered if there was any sense of history 
on how regularly it was being collected? 
 
A As far as I know it is not an issue in Kilolo. Pwaga have not gone far enough to find 
out, but it is the sort of thing that would have been tackled in the seminars, the mobilisation 
seminars and the maintenance seminars too. 
 
Q Now most local households have to pay for their water, what happens to those 
households that aren’t really able to pay for the water – are they still having to go over to the 
river? 
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A I don’t actually know in this case how they would resolve that issue, but that is going 
to be the case in any community; there are some people who just cannot afford to pay.  I’m 
not sure how they are tackling that, sorry. 
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