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11 ABSTRACT

A sample, low cost, family scale water treatment plant for rural

use, constructed from a 210 litre drum using local materials,

tested for bacteria removal. The plant

sedimentation, intermittent slow sand filtration,
of the

storage cycle. Bacteria reduction

achieved, with mean treated water total

is
incorporates
24 hour
order of 104
plate counts of 294/ml

18

and total coliform counts of 1.63/100ml. The mean treated water

turbidity 1s 0.27 NTU. The slow sand

discussed and an annotated bibliography

filtration procecss

1ncluded.
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1. INTRODUCTION: PROJECT OBJECTIVES

The provision

of domestic water for rural families 1s a problem

which 1s beinyg addressed with increasing urgency throughout the

third world.
Water Supply
dollars have
are beginning
ciose, that
World Water,

many rural d

In the course of the present International Drinking
and Sanitation Decade (1981 - 1990) millicns of
been spent on basic services. Disquietening voices
to be heard, now that the decade 18 drawing to a
little headway 1s being made (Abidjan Conference,
November 1986). There remains little prospect that

wellers will enjoy the benefit of a treated water

supply. The purpose of this project was therefore to develop a

low cost, app

The objective

following cra

ropriate method of treating water on a family scale.

& of the project were to design a plant to meet the

teria:~

* To provide drinking and cooking water '50 litre per day)
for one family,

. Simple operation,

= Minimal maintenance requirements,

" Constructed from loc, lly available materials,
. Minimum Jlocal skills required to construct,
. The plant must be acceptable to users,
" The treated water must be acceptable to users,
* The bacteriological quality must be substantially improved,
without the use of chemicals,
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. The cost must be as low as possible.

The final design comprises a 210 litre galvanized iron drum cut
and fitted as i1ndicated i1n Fig. 5.1. The design meets all the
criteria set out above. The treatment method includes
sedimentation and an adaptation of conventional slow sand
filtration (8SF). The plant operates on a batch loading principle
with intermittent flow., Because conventional slow sand filtration
produces an anfer:or quality effluent 1f 1t 1s not operated
continuously, and because the design operates at a daily
equ:ivalent rate of 10% of counventional S8SI, the term intermittent

slow sand failtration (18SF) 1s used to describe the process.

This report includes a discussion of health related aspects of
rural water and water quality guidelines. The theory of the
processes of sedimentation and slow sand filtration, including
the physical and biological action, 1s discussed, after which the
design of the plant 1s explained 1n detail. A nine month
monitoring programme is described, including tests performed on
the plant and the methodologies used., Finally, results are
reviewed and conclusions drawn indicating areas where further

research 1s required,
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LITERATURE SURVEY

Using the WATERLIT service of the CSIR, a literature survey
was conducted which produced 206 references relevant to
water supplies 1n developing countries, with special
attention given to treatment and slow sand filtration. From
these some 45 articles and publications were acquired for
examination. The contents of these and other references are

summarized in the annctated bibliography.

The literature refers to small filter plants (Alagarsamy &
Ghandirajan, 1981) but no reference to research conducted
into the effectivenese of small scale slow sand filtration

was found.
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introducttion

[lural water usalle in the third world is a tople o0 ilOense
idOportance with i0Oplications 0Oeyond the UOorders o0 the
rural co0OOunities in0Ool0OedOd Oater 0Ouality and Ouantity
aect elOery aspect o0 rural 1lil O how people use their
tiOe, social and cultural aspects, health, alriculture,
anindl huslOandry, wealth 0Oeneration, and [Oeneral Ouality o0O
liOed 0Ohese [Oactors hale direct infd0uence on national
e anollies [ecause droulht has the eld®rct in [Oany third world
countries o0 increasin their dept and creatOind dependance

on 1nternationt11 aidO

Che 0O ial rusts O MMitei to rural coOOunities can [ [Cery
hih Oecause o0O the haulale tile and enerly relluired, as
well ds the cost o0 1 st productillity as a conseluence o0
watdl related diseasel [he i0Opact o0 rural water on health
needs ti hi clearly delined in order to coOlat water related
diseases in the ieldd Oater consuldption [Oaries Crod
coOOunity to coOOunity and depends on alaila(Olility, haulale
distance and local custoldd [he [Ouality ol water alailalle to
rod0udt ies at1so [Oaries 0Oreatly dependinO on the sourcel
Cery [eu natural sources relain unrontalinated when used as

re[Jular water cOllection pointsDO

Che social costs o0 rural water

Che cost o0 water in rural areas needs to [k deterOined iO
an ellectile assessOent is tl@ [e 0Oade o0 cost [Cenelits o0
any proposed chanlle to an elistin0 supplyd [ew studies halke
Ceen Oade o0 this 0Oery i0Oportant aspectOd Oater collected 0Oy
rural people 1is seldod paid [br in cash [t to assulle that

it has no cost would [ incorrectld O study o0O the social



























Chemical e lement s : below aie some of the effects of the
ni>r» important e Jeinent s, based on tables extracted from
the I ild Hi 11)i Organisation Guidelines for Drinking

Water Quality. (See appendix C.)

Chloride : high com entrat ions give unpleasant taste
and affects the secretion of gastric juices and

digest ion.

Sulfates : mt me siut suitiphate .Jnd sod iun sulphate
raun diarrhoea. Th< n< crit rat ions of these sulfates

mist therefore I" kept 1low.

Iron in high ¢ n Jritiit ion causes discoloration and

tas: e piot 1«Iis.

Copper accutiutati n 1lr the body due to high

Concentration in water is toxic.

Iodine iv necessary f i tho production of thyroxine in
th< thyr ni glarid. I—> V f iodine in drinking water is
tht main cause of g itres. A minimum of 10mg/l is

recommended in drinking water.

Fluoride 1is 1imp rtarit in tlie formation of teeth and
bones. Fndemic t« th decay oc urs where concentrations
ar+ It'St lhan <).rii'j 1. However, where concentrations
an gr> atei than 1.'mg 1, mottling of teeth may be
observed. At <. U - C.OfiM 1 skeletal fluorosis may occur

and when 10mg Iis ex eeded crippling fluorosis may

ensue.
Nitrite and nitrate : Usually of organic origin,
indicate source pollution. Nitrite is harmful ¢to
health; in high concentrations it combines with

11








