
Improving rainwater quality
A water quality improvement technology 
for rainwater harvesting
The first flush diverter is any device installed 
on a rainwater harvesting system to enhance 
the quality of stored water by cleaning the 
collection surface. Rainwater is generally 
pure and free from contaminants since it is 
a product of natural distillation.  However, 
the collection surface is generally susceptible 
to dust, bird-droppings, leaves, papers, and 
other wind-borne matter. In addition, the 
earth’s atmosphere is filled with particulate 
matter and gases resulting from industrial 
and anthropogenic activities. These two 
factors are a major source of contamination 
for rain water.

The first millimeters of rain falling on 
a collection surface tend to wash the 
contaminants and thus should be diverted 
from the main storage tank using the first 
flush device. The baseline survey conducted 
in 2012 by ATC indicated that users of 
rainwater face a challenge of poor quality 
water. Some of them indicated that oxide 
paint peels off from iron sheets ending up in 
water and others observed presence of small 
reddish larvae.

Initiatives to develop an appropriate first 
flush diverter 
ATC took initiatives to develop an 
appropriate first flush to address the 
identified challenges of rainwater quality. 
A market survey was commission and four 
models of first flush were identified i.e., the 
aqua-tank gutter from crest tank (u) Ltd., the 
standpipe with ball, the U-trap setup from 
Multiple Industries Ltd. and the first foul 
flush box. These models were installed at 
the ATC to close study their operability and 
water quality parameters.

Aqua gutter device

The aquatank gutter is not readily available on the 
market and very strenuous in operation: the user 
must brave the storm in order to turn the funnel 
after climbing on a ladder or platform. Even its 
effectiveness cannot be guaranteed as some of the 
first flush flows into the storage tank. This first flush 
gutter costs UGX 45,000/=.

Standpipe with a ball device
The standpipe with ball model is difficult to 
assemble due to the rare fittings required to provide 
a seat for the floating ball. In addition, the horizontal 
tee tends to let some first flush enter the storage 
tank. The standpipe with a ball model costs UGX 
300,000/=.
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The first modification aimed at eliminating 
operability challenges of the on-market designs. It 
essentially consists of a swiveling pipe that allows 
for varying need for first flush volumes after long 
dry spells and at the same time has an automated 
feature of the floating ball.

The first foul flush box is the most difficult to 
assemble as it requires unique fittings and rigorous 
assembly. The need for a small tank makes it 
unaffordable to many. This model costs UGX 
450,000/=. 

The first foul flush box

U-trap device
The first modification

The U-trap setup, although the easiest to assemble 
from fittings readily available on the market, is also 
strenuous as it requires the user to brave the storm 
while opening the plug at the bottom. This has to 
be repeated for every beginning of the storm. The 
U-trap model costs UGX 200,000/=.
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How does it work?
•  At the beginning of a storm event, the large 
substances such as leaves, papers, and stones are 
eliminated by a sieve installed at the gutter saddle 
connecting to the downpipe.
•  The suspended, colloidal and dissolved 
contaminants in the first foul flush is directed and 
stored in the standpipe using bends forming a 
U-shape.
•  When the standpipe is full, the cleaner roof runoff 
flows into the storage tank. 
•  The standpipe can be fitted with a saddle clamp 
and gate valve such that the fouls water can be 
collected in another container and can be used for 
purposes such as irrigation and general cleaning.
•  At the end of each storm, the stand pipe is opened 
by unfastening a plug at the bottom to empty the 
standpipe and create space for the next storm.
•  The user is expected to exercise personal judgment 
when it comes to how much water needs to be 
flushed off.

•  Using a first flush system will undoubtedly 
increase the quality of the water in the storage tank. 
They should be promoted.
•  Promotion of rainwater harvesting should be 
repackaged to include the first flush diverter.
•  The flushed foul water can be harvested for 
agriculture purposes or used for other household 
needs. 
•  It is still important to treat the water for human 
consumption even when a first flush system is 
installed.
•  A good first flush system should have the option 
of allowing the diversion of varied amounts of 
water i.e., vast amounts after a long dry spell and 
limited small amounts within the subsequent rainfall 
episodes in the wet season.

How much does it Cost?

Recommendations:

The econd modification aimed at eliminating the 
expensive components of the first modification i.e. 
not swiveling and no floating ball. This design is 
based on the following:
•  The standpipe model 
•  Provision for use of the first flush water
•  Elimination of larger substances at the gutter inlet
•  Reduction of cost thru use of commonly available 
plumbing fittings

Despite its flexibility in use, swiveling element 
and floating ball feature rendered the design very 
expensive and therefore not appropriate. 

Ministry of Water and Environment
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