
Sale water 
by Hemda Garelick 

T he average person consumes 
between two and five litres of 
water a day through food and 

drink , but of course the amount 
varies greatly in different communi
ties and depends mainly on its 
availability. A minimum of a fur
ther 20 to 50 litres per person will 
be needed for general hygiene pur
poses, such as personal and domes
tic washing. Both the quality and 
quantity of the water used have a 
pronounced effect on the health of 
the user. 

Water sources and supplies be
come contaminated almost invari
ably as a result of human activities . 
Most often these involve letting 
domestic, industrial and farm 
waste-sewage, chemicals, ferti
lisers and pesticides-enter the 
water. 

Chemical contamination , unless 
it is very high , will affect the travel
ler less than biological contami
nation. It often has a cumulative 
effect on people and the resultant 
damage is relative to the length of 
exposure time. Biological contami
nation from pathogenic micro
organisms, on the other hand , can 
have a more marked effect on trav
ellers than on local people, who 
may have acquired partial or full 
immunity to endemic infections. 
Safe water for the traveller in this 
context is therefore water clear of 
biological contamination . Most wa
ter-related infections can be trans
mitted either by consuming water 
or food contaminated with enteric 
bacteria or viruses , or through 
direct contact with contaminated 
water, as in the case of schistoso
miasis or guinea-worm . Without a 
doubt, the most important source 
of infection in water related dis
eases is human faeces . 

Tap water is usually safe , but 
centralised supplies of piped water 
can leave the purification plant 
clean but may get contaminated 
due to faults in the distribution sys
tem . Intermittent piped water sup-
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plies (water supplies which are not 
continuous) are particularly vulner
able. Water scooped or drawn from 
unprotected wells , lakes or streams 
should be regarded as suspect. 

So travellers to areas where wa
ter supplies are of uncertain quality 
are advised to take certain precau
tions. On short visits it is best to 
avoid drinking water and keep to 
hot drinks or freshly opened bot
tled or canned drinks (preferably 

carbonated) of well-known brand 
names. It is also advisable to avoid 
eating salads and instead to eat 
well-cooked foods or fruits which 
can be peeled , such as bananas or 
oranges. Ice is only as safe as the 
water it is made from. Drinks 
should be cooled by placing the ice 
outside the container and not in 
the drink . Ice cream should be 
avoided. 

Long stay visitors or people who 
visit very primitive areas may have 
to consider purifying water for their 
use , and it should be collected from 
the safest source available. Tap 
water, well water and rainwater are 
preferable to any surface sources 
such as rivers or lakes. The treat
ment of small quantities of water is 
based on the same principles used 
in municipal water treatment 
plants , and includes clarification 

and filtration followed by disinfec
tion or sterilisation. 

It is best to filter very turbid wa
ter before any further treatment. 
This will improve the look and taste 
of the water, and will remove some 
pathogens which are attached to 
the suspended matter. It will also 
improve the efficacy of further 
treatment such as chemical disin
fection. Filtration through a closely 
woven cloth is adequate , but in 
many countries commercial filtra
tion bags are available. Remember 
that , although the water may now 
look clear, it has not been made 
safe by this treatment and will 
require sterilisation either by 
boiling, chemical disinfection or 
fine filtration. 

The most effective way of ren
dering water safe is by boiling, and 
this method should be used when
ever possible. Water which has 
been boiled vigorously for ten min
utes is safe for drinking. The flat 
taste of boiled water is caused by 
the removal of dissolved gases. 
Cooling the water for a few hours 
in a half full , covered container 
(preferably the container in which 
it was boiled) will help to improve 
the taste. 

Where boiling is impractical , 
, chemical disinfection may be used 
to sterilise the water. The most 
widely used chemical disinfectant is 
chlorine; it has very considerable 
oxidising powers which cause the 
inactivation of living organisms. 
But chlorine added to the water will 
react with all forms of organic mat
ter and this can interfere with its 
capacity to inactivate pathogens. 
Pathogens adsorbed to suspended 
matter will also have a degree of 
protection. This is why it is impor
tant to clarify the water before 
disinfection. 

Iodine, which works in a similar 
way to chlorine is a more effective 
disinfectant , especially against 
amoebic cysts . Both chlorine-based 
and iodine-based disinfection 
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tablets are available commercially. 
When these are used, it is essential 
to follow the manufacturers' 
instructions. 

Liquid chlorine laundry bleach 
and first aid tincture of iodine will 
also work, but care should be taken 
to find out the exact constituents 
and concentration of the solutions 
involved. Laundry bleach usually 
contains four to six per cent of 
available chlorine, and one to two 
drops of the solution should be add
ed to one litre of water. If the chlo
rine concentration is not known, a 
slight taste of chlorine in the water 
would indicate there is sufficient 
chlorine for disinfection. Tincture 
of iodine usually contains two per 
cent iodine, and four drops of the 
solution should be added to one 
litre of water. The water should be 
allowed to stand for 20 to 30 min
utes or a few hours if it is very cold 
before use. 

Iodine used in this way is unlikely 
to be harmful, though regular long
term use should be avoided. People 
who suffer from thyroid disorders 
should consult their doctor before 
adding iodine to their water. 

Sterilising filters remove micro
organisms from the water by a pro
cess of straining. Ceramic filter 
"candles" are available commer
cially. They have a very fine pore 
size-the finer the better-and will 
remove most pathogens found in 
water (bacteria, amoebic cysts and 
some viruses). The wide range of 
filters available extend from tap
connected, pump-driven filters to 
simple, portable ones. Some are 
impregnated with silver which has a 
bacteriocidal effect. Again, always 
follow the manufacturers' instruc
tions about the operation and main
tenance of these filters . They 
should be examined regularly for 
cracks and leaks, and scrubbed and 
boiled when clogged and at weekly 
intervals. Filters that use disposable 
paper should be kept moist, other
wise the paper filter may shrink or 
crack. 

Carbon filters are not recom
mended for the production of safe 
water. They are designed to re
move taste and odour. They re
move organic matter, dissolved 
chlorine and pathogens by a mech
anism of adsorption and not by 
straining. But when overloaded 
they can shed adsorbed material ! 
The efficiency of the filter over a 
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period of time will depend on the 
organic load of the water, and it is 
always tempting to keep the filter 
going as long as possible. It will 
be very difficult for the traveller 
to determine when the filter is 
exhausted. 

Some ceramic filter "candles" in
clude a secondary filter of activated 
carbon in order to improve the 
taste of the water. It is important to 
ensure that the purification process 
relied upon is filtration through the 
ceramic and not through the car
bon. Only in cases of high chemical 
contamination will it be advanta
geous to health to add activated 
carbon to the filter. Many carbon 
filter manufacturers make exagger
ated claims about the effectiveness 
of their product ; these should be 
treated with caution. 

It is all too easy to recontaminate 
treated water by handling it without 
due care. Treated water is best 
stored in the same containers in 
which it was treated. If this is im
practical , make sure that the stor
age container is clean and either 
sterile or disinfected. It should 
always be covered and preferably 
should have a tap at the base as the 
water outlet. An alternative is a 
narrow neck container which allows 
for water to be dispensed by tipping 

and pouring. Dipping is not recom
mended as it might introduce con
tamination. Treated water contain
ers should be kept as far as possible 
from sanitary facilities, away from 
children and preferably in a cool 
place. 

Some fresh vegetables and fruits 
are easily contaminated and are an
other source of possible infection. 
They should be washed in clean 
soapy water and then rinsed in 
treated water. This procedure will 
not inactivate all pathogens ad
sorbed to the fruit or vegetable but 
will physically remove a large pro
portion of them. Further treatment 
may be necessary. This can be done 
either by soaking the fruit or veg
etable in water containing three 
times the amount of chlorine or 
iodine that is recommended for 
drinking water, or else by dipping 
them into boiling water. Raw veg
etables and other cold or uncooked 
food prepared by others should be 
avoided. When this is impractical, 
as much lemon or vinegar as possi
ble should be added . 

Swimming in fresh water (lakes , 
rivers and pools) should be avoided 
in countries where schistosomiasis 
(bilharziasis) or guinea-worm are 
prevalent, or in the vicinity of sew
age disposal sites. Swimming in the 
sea is usually safe unless waste dis
posal sites are close by. Remember 
though that swimming in the sea 
may incur other hazards that are 
unrelated to water quality. 

Bon voyage ! • 
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