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Introduction 
In April 2008 financial support was asked from Aqua for All to build rainwater harvesting systems in 
rural Rundugai in the north of Tanzania. The fund was granted by A4A under project number S08022.  
 
For the past few years our group has been supporting housing for local people in the Rundugai area 
(see figure 1). As part of this ungoing project an attempt was made to provide clean drinking water. 
For more background information can be found in the “Water in the Rundugai area – Mission report”, 
27-06-2007 – 11-07-2007 by Lucas Borst and Sander de Haas. 
 

 
Figure 1 Location Rundugai 
 
This report describes the construction of several rainwater harvesting systems within the project 
“Construction of rainwater harvesting systems in the Rundugai area, Tanzania”. The aim of this project 
is to provide safe drinking water through rainwater harvesting systems in the area of Rundugai, 
Tanzania. The local counterpart of this project is Father Erasto of the Rundugai Catholic Mission. 

Rundugai 



Rainwater harvesting system (RWHS) 
To provide clean drinking water it was found that rainwater harvesting systems were a good option for 
the Rundugai case. As a pilot several systems were planned. At five of the houses built by our 
organisation a small RWHS was built. At a small dispensary an existing system was completely 
renovated and upgraded. In the next paragraphs these will be discussed in more detail. 
 

Small rooftop catchment system 
In the period of the 28th of April until 10th of May 2009 a rooftop catchment system was constructed in 
the village of Longoi Chini. Next to the house a small concrete watertank has been constructed, with 
help of local workmen and the families. 
 
Both roof ends of the house were provided with gutters which collect the rainwater from the roof. At 
the house of Ms. Yacintha a strong PVC gutter was installed. Since this is relatively expensive, a 
cheaper version made of galvenised iron was installed at the house of Ms. Salome in the town of 
Longoi Juu. By installing both types of gutter a comparison between the cheap (iron) and more 
expensive (PVC) gutters could be compared. It was found that the iron gutters were much more fragile 
and, since the material was weak, it was hard to level them properly. The PVC gutter were much more 
stable and are expected to last longer. Therefore we decided to use the PVC gutters for the other 
systems. 
Both gutter types are presented in the figures below. The iron version is shown in the first two figures 
and the PVC version in the last two figures. 
 
 

 

 



 

 

 
Figure 2 Galvanised iron guttering (upper pictures)  and PVC guttering (lower pictures) 
 
A piping system is used to transfer the collected water from the gutters into the tank. Cement bricks 
were to build a stable and strong tank. The inside of the tank was finished with a waterproof cement, 
which was flattened to avoid accumulation of dirt inside the tank. The progress of the building of the 
complete system is given in the figures below. 
   
 
       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3 Construction of water harvesting tank 
 
A coarse filter was applied to both gutters to block the larger dirt from entering the piping system. For 
both roof sides, one first flush filter was installed, preventing the ‘low quality’ water of the first rains 
from entering the reservoir. The first flush is dimensioned as 1 mm of rain over the total roof area. 
Some details of the system are given in the pictures below.   



  
 

   
Figure 4 First-flush and piping 
 
At the end of our working period the construction neared its completion. The cover and the drain tap 
were finished by local workmen, who worked with us during this project and at previous projects. 
 



Dispensary system  
 
The dispensary in Mkalama (in the subarea Kilimamswaki in the area of Rundugai) was provided with 
a RWHS a few years ago by another organisation (local government). The already present system 
consisted of a gutter on only one side of the roof and a large reservoir. There were several problems 
with the present system. There was no drain to clean the tank, there was no filter or first-flush system 
and only part of the rain was used, since just one side of the roof was guttered. The system as we 
found it is shown in the pictures below.  
 

  
Figure 5 the “old” system 
 
The doctor (chief of the dispensary) asked us to improve the system, since the water of the present 
system was of very low quality. The water was occasionally used for washing the dispensary floors. 
Since the area is quite dry, good quality drinking water is needed. The doctor realised this and asked 
us to revise the system. Because both the existing gutter and the tank appeared to be in reasonable 
condition the decision was made to only adjust and improve the existing system. The capacity of the 
tank is large enough to harvest water from two roof sides. Before the second roof side was connected, 
the tank was said to fill less than half at most. 
 
The second side of the roof was provided with a gutter so that the total roof area can be used for water 
harvesting. Both roof sides are provided with first flush filters and the piping system was adjusted and 
renewed.  
 

   
Figure 6 The new, improved, system with first-flush -filter and two roofsides connected 
 
At the end of the period the work at the dispensary system neared its completion. The drain tap was 
finished by local workman, who worked with us this project and at previous projects. 
 



Maintenance 
 
At both the dispensary and the small system local people and the people of the Catholic Mission were 
instructed how to maintain the systems. A maintenance and cleaning instruction in Swahili is provided 
to the people responsible for the system. The instruction is added in appendix 1. Also a manual 
instruction was given on site. It is important that the owners feel responsible for the system, so it will 
be maintained. 
 

 
Figure 7 Rain! 

 
 



Continuation and future projects 
After we left back home the local labour men finished the construction of the system at the dispensary 
and the five tanks near households. The latter four systems were built using the same methods and 
techniques (including first-flush systems) that were used for the first two systems. The building was 
supervised by Father Erasto and his engineers. At this moment the large rainwater harvesting system 
at the dispensary and four of the five small systems are fully functional. 
 
A part of the project was funded by the Dutch primary school De Prinsenhof 2 in Alkmaar. During our 
stay in Rundugai the Mkalama Primary School was visited. The aim was to start a penfriend 
communication between the Dutch and Tanzanian schools. At the school there is a shortage of 
drinking water. There is a broken bad quality RWSH at the moment. The principal teacher asked us to 
replace the present broken system by a new good quality system. Joop Paauw is planning to execute 
this project during his future visits. The tank will have a capacity of about 80 m3. At the school there 
are about 300 students. With the local amount of rain there will be about 2 to 3 litres of clean drinking 
water per student per day. The school is presented in the picture below.  
 

 
Figure 8 Mkalama primary school 
 
In the future, Joop Paauw and his organisation plan to continue the construction of both small and 
larger rainwater harvesting systems in cooperation with the people of the Catholic Mission in 
Rundugai. Joop Paauw has been building houses in that area for over 8 years now and plans to 
combine the construction of these houses with the construction of small rain water harvesting systems. 
 
 



Financial overview 
The total costs (materials and labour) of one small (domestic) rooftop catchment system are about 
TSH 1.368.000 (€ 805). A detailed overview of these costs is presented in Table 1. 
 
Table 1  Cost overview - small rooftop catchment sy stem (5 m 3) 
Description Cost (TSh) Cost (€) 
bricks TSh 120.000  € 71  
reinforcement bars 5/8" TSh 18.000  € 11  
reinforcement bars 1/2" TSh 56.000  € 33  
reinforcement wire mesh TSh 83.000  € 49  
reinforcement bars (walls) TSh 70.000  € 41  
sand and gravel (walls) TSh 120.000  € 71  
sand and gravel (foundation + roof) TSh 165.000  € 97  
cement (wall+foundation) TSh 167.000  € 98  
cement, waterproof TSh 24.000  € 14  
pvc pipes, gutters and pieces TSh 240.000  € 141  
transport TSh 75.000  € 44  
Framework  TSh 50.000  € 29  
labour TSh 80.000  € 47  
tools, materials etc. TSh 100.000  € 59  
Total TSh 1.368.000  € 805  

 
At the time of the request for funding the costs of a small system were estimated at € 550, mainly the 
cost of sand and gravel (for the concrete) and transport were underestimated. 
 
The total costs (materials and labour) of renovating and upgrading the large rooftop catchment system 
at the dispensary are about TSH 710.000 (€ 418). A detailed overview of these costs is presented in 
Table 2. 
 
Table 2  Cost overview - large rooftop catchment sy stem at dispensary 
Description Cost (TSh) Cost (€) 
PVC TSh 280.000 € 165 
transport TSh 50.000 € 29 
cement TSh 50.000 € 29 
sand + gravel TSh 50.000 € 29 
tools, materials etc. TSh 250.000 € 147 
labour TSh 30.000 € 18 
Total TSh 710.000 € 418 

 
In our request for funding we expected to fully construct a new large rooftop system (including a 
reservoir). However, on arrival we decided (in cooperation with the people of the Catholic Mission) to 
restore and upgrade the existing system. Since the reservoir was in good shape there was no need to 
construct a new reservoir at that site. Therefore, the cost of this large system are (much) less then 
expected (€ 4.748). 
 
The total costs of the five domestic rooftop catchment systems and the renovation and upgrade of the 
large system at the dispensary are € 4.441,-.  
 
These systems are funded by the authors, the primary school De Prinsenhof 2 in Alkmaar and Aqua 
for All. 
 
 
 
 



Cost overview future projects 
 
Based on the experiences with the construction of these rooftop catchment systems an estimation of 
the costs of the intended construction of the large system at the Mkalama Primary School has been 
made (Table 3).  
 
Table 3  Cost estimation - catchment system at Mkal ama Primary School  (80 m3) 
Description Cost (TSh) Cost (€) 
bricks TSh 4.550.000 € 2.676 
reinforcement bars (walls) TSh 4.750.000 € 2.794 
reinforcement wire mesh TSh 720.000 € 424 
cement (foundation+roof) TSh 1.320.000 € 776 
reinforcement bars (roof) TSh 700.000 € 412 
Reinforcement bars (rest) TSh 175.000 € 103 
framework TSh 500.000 € 294 
sand and gravel (roof + foundation) TSh 1.320.000 € 776 
cement (walls) TSh 252.000 € 148 
cement, waterproof TSh 125.000 € 74 
transport TSh 1.000.000 € 588 
pvc pipes, gutters and pieces TSh 2.600.000 € 1.529 
labour TSh 4.000.000 € 2.353 
tools, materials etc. TSh 1.000.000 € 588 
Total TSh 23.012.000 € 12.948 

 
The estimated costs of this new system including a 80 m3 reservoir are about € 12.950. 
 
At this moment we are looking for funding for this project.  

 
 
 



Appendix 1 
Maintenance and cleaning instruction sheet (in Engl ish and Swahili) 



Rainwater harvesting maintenance manual 

Sander de Haas & Lucas Borst in cooperation with the Rundugai Catholic Mission Nov 2008 

Construction of rainwater harvesting tanks 
 
Drinking water can be harvested using rainwater, collected from rooftops. The 
rainwater can be guided by gutters to the tank. These systems are elaborately 
discussed in reports (Roofwater Harvesting by T.H. Thomas and D.B. Martinson, 
Rainwater harvesting for domestic use by Janette Worm and Tim van Hattum, Water 
from roofs by E. Nissen-Petersen and M. Lee). These reports deal with design, 
construction and maintenance. Father Erasto has these reports. 
 
A shortlist of important points for design and construction are given below: 
• Total amount of water available (liter) = rainfall (m/year) x roof area (m2) x 1000 

o 1 m3 = 1000 liter 
o 1 m = 1000 mm 

o On average there is 750 mm (= 0.750 m) of rain each year. For a roof of 5 m 
x 4 m this means that there is 15,000 liters of water available per year: 

   0.750 m x 5 m x 4 m = 15 m3 = 15,000 liter 
o With enough storage capacity for 300 mm of rain water can be stored all 

year. With a roof of 20 m2 a tank of 6 m3 can collect all water. But a smaller 
tank will also collect the major part of it, since during the year water is used 
and the amount in the tank is reduced. 3 m3 will be sufficient for a single 
house. 

 
• The roof has to be made of iron sheets. Thatch roofs will produce to much dirt. 
 
• The water will be collected by a gutter. The gutter runs the water to the tank. The 

gutter has to be cleaned regularly! 
 
• To prevent large pieces of dirt, sticks etc to flow into the tank a mesh wire is 

placed at the end of the gutter. This mesh-wire filter has to be cleaned 
regularly! 

 
• A first flush diverter is installed. The primary purpose of a first-flush diverter is to 

take the first flow of rainwater from the roof and divert it away from your 
storage reservoir. The bottom of the downpipe has a small hole so the water 
drains out slowly. So the downpipe is empty before the next rain starts. 



Rainwater harvesting maintenance manual 

Sander de Haas & Lucas Borst in cooperation with the Rundugai Catholic Mission Nov 2008 

 
• Users have to be informed about the usage of this first-flush system 
 
• The tank has to be closed completely. No light and small animals are allowed to 

enter the tank since this could decrease the water quality. 
 
• Water can be obtained from the tank from a small tap.  
 
• The tank has to have a hatch. From this the tank can be entered for maintenance. 

The tank has to be cleaned at the start of each rainy season. 
 
• An overflow has to be constructed into the tank 
 
• Users have to be informed about maintenance 
 

downpipe 



Rainwater harvesting maintenance manual 

Sander de Haas & Lucas Borst in cooperation with the Rundugai Catholic Mission Nov 2008 

Maintenance rainwater harvesting tank 
The rainwater tank can provide clean and safe drinking water, 
but only when the following activities are carried out thoroughly 
each season! 
 
To do before the rainy season: • Clean the tank 
 • Clean the roof 
 • Clean the gutters 
 • Clean the mesh filters 
 • Clean the downpipe 
 

The rainy season starts 
The first minutes of each rain rains will wash away any remaining dirt on the roof and 
gutter. This dirty water fills the downpipe. Once the downpipe is full the clean water 

will flow into the tank. 
 

The rains continue 
The water in the downpipe will slowly drain out through the small hole. This ensures 

that the dirty ‘first flush’ water of each rain doesn’t enter the tank. 
 
To do regularly during the rainy season: • Empty downpipe after each rain  
  • Check and clean roof 
  • Check and clean gutters 
  • Check and clean mesh filters 
  • Check and clean the downpipe 
 

It’s the end of the rainy season (or your tank is f ull) 
Preparations have to be made to make sure you can have safe and clean drinking 

water during the next months 
 
To do at the end of the rainy season • Make sure the hatch is closed properly 
or when the tank is full: • Make sure no animals, mosquitoes or 

light can enter the tank (this can 
decrease the water quality!) 

 
 
 



Rainwater harvesting maintenance manual 

Sander de Haas & Lucas Borst in cooperation with the Rundugai Catholic Mission Nov 2008 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Rainwater harvesting system 
 
 
 

 
Cleaning the gutter 

gutter 

tank 
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