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editorial
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Dear readrs:
“Water’, The Ethiopian Journal of Water Science and Technology , Is in-
tended for researchers, engineers, experts, managers. etc., to publish their

research findings and enlighten other researchers, the relevant authorities
es and developmental

and the public concerning the on-going research
water works.

The present issue of ‘Water' has papers on drainage, hydrology, irrigation,

and Water quality. The work would not have been a SUCCESS without the
assistance and cooperation of the referees who went through the papers
and gave their professional views. We are very thankful to all of them. We
are also highly grateful to all the contributors for this issue.Here, the Re-
search and Publication Coordination Service of the Institute and the
Arbaminch Water Technology Institute should not be responsible for the

opinions expressed in the journal,

The second issue of this volume of "Water’ will come out in July 1998 as a

proceeding of the Symposium on Sustainable Water Resources Develop-

ment.

Finally, on behalf of the editorial board, | would like to encourage and invite
all concerned experts, engineers, managers, researchers to use ‘Water' to
disseminate new information and to report on the latest developments in

technology, analysis and management.

/;‘ -

7

Degefa Ayane
Chief Editor

CTETIeT at cd. vy caloe
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Household Treatment of Raw Water with

Sand Filters

Installation of convent
at present, impractica) d
treatment Processes see
supplies from Unprotected
from locally available mat
oPerate under declining r
ciency of the household s
.water from River Kulfo
Improvement in the bact

Introduction

Water is g commodi
_ . odi
without which life on earth would lz

xg;:::iolfu:;aﬁakility alone is not
ife. Its quality is
also of paramount importance, of
course, millions of people lose their
precious lives each year due to diseases
spread through consumption of con-
taminated water, It has been reported
that about eighty percent of all infec-
tions in the world are associated with
unsafe water (IRC, 1983).

In Ethiopia, more than 87% of the
total population live in rural areas. Out
of these only 19% get access to safe
water, with the remaining 81% drawing
their water supplies from unprotected
sources such as streams, ponds, wells,
etc. (Schotanus, 1996). Apparently,
water from these sources has a large
chance of being contaminated with fe-
cal matter, with the result that about
80% of diseases prevalent among the
people of the country are water-related
(UNICEF, 1992). In addition, the exist-
ence of suspended solids, algae and or-
ganic matter make the water unsuitable
for human consumption. The removal
of these impurities from water is abso-
lutely necessary if a reduction in the in-
cidence of water-related diseases is en-
visaged. The installation of conven-
tional water treatment plants in rural
and suburban area of developing coun-
tries is, at present, impractical due to
economic reasons and the settlement
characteristics of the population.
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m to be suitable methods of
wells, ponds and streams. In this research

Adam Nenee. Arbaminich Water Technology institute PO.Box 21,Arbaminch, Ethiopia

Abstract

Small-scale water treatment processes
are more justified methods in such
cases.

Several methods of household wa-
ter treatment have been used in differ-
ent parts of the world, some of them
traditional and some supported scien-
tifically. Among the most common
ones are boiling, straining (by cloth),
storage to remove silt load, the use of
natural coagulants such as chitosan,
moringa and nirmali seeds (Schulz and
Okun, 1984; Mayer et al, 1995),
upflow-downflow filters (Pickford,
1991), ceramic candles and home-
made sand filters (Gebre-Emanuel,
1977). Each method has a varying de-
gree of efficiency in removing impuri-
ties from water.

Straining and storage bring about
partial removal of suspended matter in
the water. Coagulation with natural co-
agulants removes both solids and bac-
teria but the bacteria regenerate if the
water is kept unused for a long time
(usually about 24 hours). This is attrib-
uted to the organic material present in
the seeds (Schulz and Okun, 1984;
Mayer et al, 1995). Upflow-downflow
filters produce an effluent that is hy-
gienically safe but they need a mini-
mum of three jars (Pickford, 1991).
The home-made sand filter is effective
in reducing turbidity considerably but
the filtered water is not safe from bacte-
riological point of view.

Looking at the list of the methods
mentioned above and the actual health
situation in rural areas, it is doubtless to
say that there is a strong need for a

l:zfzzle':ater t.reatment processes in the rural and suburban areas of developing countries is,

onomic reasons and settlement characteristics of the population. Small scale water
providing relatively clean water for those who draw their water
: » a sand filter has been designed that can be made
erials, and that can be operated and maintained by the householder. The unit is designed to
ate taking into account the intermittent nature of collecting water in rural areas. The effi-
and filter has been checked by testing the bacteriological and physical qualities of the raw
an.d the filtered water. Results obtained up to date show that the unit produces considerable
eriological and aesthetic qualities of the raw water.

simple and cost-effective method of
water treatment in these areas. The aim
of this project is to come up with a
modification of the home-made sand
filter that ensures removal of solids,
pathogenic organisms and organic
matter in the raw water, thus remedy-
ing the defects of the home-made sand
filter.

Fundamentals of Slow Sand

Filtration

Removal Of Impurities

The removal of impurities in slow
sand filters is brought about by a com-
bination of different processes such as
sedimentation, adsorption, straining
and biological action. The biological
processes that take place in the
schmuzdecke of the filter are capable of
reducing the total bacteria content by a
factor of 10°to 10*and the E. coli con-
tent by a factor of 10?to 10° (Schulz
and Okun, 1984). In a properly oper-
ated sand filter, the effluent may bacte-

. riologically be safe for drinking,

thereby avoiding the need for disinfec-
tion.

Although sand filters retain sus-
pended matter present in the raw water,
they clog easily in a short period if the
raw water turbidity is greater than 50
NTU ( Schulz and Okun, 1984). The
suspended matter is retained within the
top 0.5 to 2 cm of the filter bed. This
allows the filter to be cleaned by scrap-
ing away the top 2 cm of sand after a

Gener ated by CantScanner fromintsig.com




Gener ated by CantScanner fromintsig.com



