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Introduction 
In the town of Yeemulwa (Kenya) a reservoir was created by the construction of an earth 
dam. In the reservoir water is stored to provide clean drinking water. The water is harvested 
through a sand filter transported via pipes to a tap. The dam, piping and taps were 
constructed in 2005. The whole water system is initiated, financed and planned by the 
Rotary Clubs of Machakos (Kenya), IJmond, Velsen, Santpoort and Beverwijk (The 
Netherlands). 
 
At present, the dam does function and the people of Yeemulwa are provided with water 
from the reservoir. The local people have indicated that water disappears from the 
reservoir. It is said that the water infiltrates through the clayey reservoir bottom to the 
subsoil. To preserve more water in the reservoir, a proposal was made to make the reservoir 
bottom watertight.  
 

Objective 
The Rotary has asked SamSamWater to assist in choosing the best solution. In order to find 
the best solution, the hydrological situation has to be understood. It has to be made clear 
where the water is going. To get this insight, some field measurements have to be taken. In 
this note an advice for these measurements is given. 
 
It is said that a large part of the water disappears from the reservoir. It has to made clear 
where the water is going to. To get this insight, a simple water balance has to be made. The 
only inputs into the reservoir are direct rainfall into the reservoir and inflow of water from 
upstream. Three outputs can be distinguished: (1) usage of water, (2) evaporation and (3) 
leakage through the reservoir bottom to the subsoil. These are shown in the figure below. 
All inputs and outputs have to be quantified.  
 

Westzijderveld 101 R 
1507 AA Zaandam 
The Netherlands 
 
www.SamSamWater.com 



 

2  4 October 2010 

 
Figure 1 Inputs and outputs to/from the reservoir 
 
The measurements have to be started as soon as possible, since the wet season will start 
within a few weeks. It is essential that the measurements are carried out accurately.  
 
 

Water level measurements 
In the reservoir a water level gauge has to be placed. The easiest is to place a pole, with 
markings for the level. The pole should be marked every 5 cm in order to be able to 
measure with a good accuracy. The pole has to be placed firmly into the ground, or attached 
to the dam. It does not have to be placed at exactly the deepest point of the reservoir. It is 
more important that the markings are legible from the reservoir bank. Make sure the pole is 
long enough, so that even if the reservoir is completely filled, the marks can be read. An 
example is drawn in the picture below. 
 

 
Figure 2 Example of a water level gauge 
 
The water level in the reservoir has to be measured twice a week. Choose two days (let's say 
Monday and Thursday) and measure and note down the water level each time on those 
days. 
 
 

Water usage 
In the kiosk there is a water gauge that measures the total amount of water that flows 
through the pipes. Twice a week the amount has to be recorded in the logbook. This can be 
done at the about the same moment the water level is measured. With the recording of the 
amounts, the use can be calculated.   
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Surface area water in reservoir 
Water evaporates from the water surface of the reservoir. To estimate the amount that 
evaporates, the size of the reservoir has to be known. Problably it is difficult to exactly 
measure the surface area, so an estimation will be enough. The surface area of the reservoir 
has to be estimated a couple of times at different water levels. It is said that the maximum 
water level is about 4 m. The area has to estimated at every 50 cm change in waterlevel. This 
means that the surface area has to be estimated when the water level is 50 cm above the 
reservoir bottom, at 100 cm, at 150 cm etc. The size has to written down in the logbook, 
together with the water level and the date.  
 
 

Rainfall measurements 
To measure the input of rain, the amount of rain has to be measured. This can be easily 
done using a rain gauge. An example of rain gauges is shown in the figure below.  
 

 
Figure 3 Set of rain gauges 
 
The rain gauge contains of 3 parts: 
1. container; 
2. funnel; 
3. measurement beaker. 
 
To read the amount of rain water accurately, a smaller measuring cylinder is used (4 in the 
picture above). 
 
The rain gauge has to be placed at a location where there are no trees or buildings in the 
direct vicinity (10 m). Probably on the top of the dam will be a good place, since there are no 
trees and buildings on top of the dam. 
 
The size of the funnel has to be measured (cross diameter), so the area of which the rainfall 
is measured can be calculated. The diameter should be around 15 to 25 cm. 
 
Every day at the same time (for instance at 6 o'clock) the amount has to be read from the 
beaker. After reading the amount, the amount is written in the logbook. The beaker is 
emptied and placed back. 
 
The container and funnel can be locally produced. A small downpipe should be constructed 
under the funnel, so the water will flow into the beaker. Make sure that this downpipe is 
constructed around the small side of the funnel, and not inside. 
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Figure 4 Schematic drawing of the funnel 
 
 

Soil testing 
It is said that a substantial part of the water in the reservoir leaks to the subsoil. Possibly 
this infiltrated water can be harvested. To determine whether this water can be harvested or 
not, it has be known of what materials and layers the subsoil consists.  
 
Before the rains start, the thickness of the clay layer on the bottom of the reservoir has to 
be determined. The thickness will vary within the reservoir, so measure the thickness at the 
lowest point in the reservoir and near the banks. Describe the soil (color, grains/no grains, 
amount of organic matter such as small plant parts etc).  
 
Take a sample of both the silt/clay layer and the soil directly underneath it and put it in a 
bag (about 0,25 liter of soil sample). 
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