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INTRODUCTION

The major challenge for the
provision of safe water supply and
excreta disposal facilities in
India at present appears to be in
the rural and urban-fringe areas
where majority of the people lack
adeciuate access to gafe water and
gsanitation facilities, In fact,
water/sanitation related diseases
continue to he a major health
prohlem in such areas.

An attempt has been made in this
paper to identify the problems and
probable reasons for not properly
materialising the potential social,
economic, and health henefits of
water supply and sanitation
programmes in these two areas. The
naper also suggests measures which,
in the opinion of the author, may
contribute to the solution of these
problems, Further, major water
cquslity problems arising from
agricultural practices, protential
solutions and control measures
required, and research activities
needed have also been indicated

in this paper,

MAJOR HEALTH PROBLEMS

As regards community water supply
and sanitation, conditions in rural
and urhan-fringe areas in Tndia are
much worse than those in urhan
areas, The urhan-fringe area,
however, resenhles the rursl aresa in
its conditions but 1s even worse off
sanitationwise, because its populs-
tion usually has no choice between
alternative water supplv sources,
has worse housing conditions, and
lacks the open field for waste dis=-
posal and thus has a greater health
risk, The digeases related to a

lack of proper hygiene and sanita-
tion is a major health rroblem in
such areas, In fact, there is urgent
need of curhing morhidity and mor-
tality due to transmission of mainly

agastro=-intestinel diseases, The

following statistics on the health

status in Nepal (ref,1) illustrate

this strong sanitation component

(in parentheses : fioures for

incdustrialised countries) :

. out of 1000 new horn, 130-170
(B=40) die hefore the ace of one;

. the mortalitv rate is 22 ver
1000 (10) 3

. 50% of all deaths occur among
children hefore the age of five ;

. 30% of deaths among children
between the age of 0=5 vears are
caused by a lack of proper sanita-
tion, i,e, mainly due to transmi-
ssion of gastro~intestinal
diseases

o 30=40% of the chilldren admitted
to hosritals suffer from Jdiseases
caused by a lack of proper sani-
tation

. prevalence of worm infection is
high, il.e. =
1-11% among children of 1 vyear
10-20% among children of 1-5 years
20=100% among children of 5 years,

A survey in a numher of towns in
Central Nenal showed that 40-100%

of adults suffered from worm infec-

tion, Apart from these dangers of
roor. sanitation, increasing popula-
tion densities in urban-fringe areas
of Indla further aggravates the
problem,

AGRICULTURAL PRACTICES AND WATER
QUALITY PROBLEMS

Another point worthy of focussing
the attention is that little or no
notice is taken at present of the
large quantities of wastes cenerated
by the agricultural sector and that
of the agricultural chemicals intro=-
duced in large scale to rural envi-
ronment, There is a great dearth of
information concerninag the exact
role of irrigation return flows in
the surface and groundwater cuality
problems, 2griculturists have viewed
this as a natural consequence of the



many processes involved in irrigation
of crops.

Whenever water is diverted for irri-
gation use and applied to irrigated
cropland, surface runoff from irri-
gated land and deep percolation are
the major contributors to irrigation
return flow, These sources are the
conveyors of dissolved salts, plant
nutrients, sediments, pesticides,

and other pollutants to the stream
drainage system (ref,2)., The surface
irrigation return flows usually cone
tains only slightly higher salt con-
centrations than the original water
supply. The major portion of the dis-~
solved solids, generally increased
nitrate content, 1s present in the
water percolating through the soil of
the irrigated cropland., Since water
is diverted many times from the major
rivers for irrigsaticn use and the
return flow mixes with the natural
flows in the river @ the river flows
show a continual degradation of qua-
lity in the downstream direction, In
a study (ref,3) of Agricultural Res-~
earch Service, Fort Collins, Colora-
do, USA, the average annual loss of
nitrogen to groundwater under irriga-
ted row crops was estimated at 29.6
to 35,6 ko/ha.

SOLUTIONS AND CONTROQI: MEASURES
Potential solutions

The unsatisfactory health situation
is caused to a large extent, by a
lack of vroper hygiene and sanitation,
Provision of safe water alone will,
therefore, bhe not effective in preve-
nting water/sanitation related digea-
ses unless it is accompanied by pro-
per disposal of excreta and other
wastes, Health education stressing
personal hygiene and sanitary handl-
ing of food must also be given high
priority., It is pertinent to mention
" in this regard that in meny locations
in India, where need for improved
water supply arises, an increase of
water quantity for bathing and wash-
ing is a2lso required in order to
improve personal and domestic hygiene,
Hence stress 1s also needed on the
water quantity for washing, bathing
and drinking rather than cqualitative
(drinking) aspects of water only, so
that the role of improved water supply
may have desired health benefits,

In thils context it mav be mentioned
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that disease transmission is also
dependent on a person's and society!
s behaviour, social norms, and reli-
gious or cultural habits. Incidenta-
lly, in India, local, cultural, and
soclo-economic conditions are usua-
lly of decisive importance, Integra-
tion of behavioural and cultural
dimensions into the planning and
implementation of water and sanita-
tion vrocrammes seems very much
needed, The planning and implementa-
tion authorities of such programmes
should, therefore, look into this
aspect, Involving the communitvy, par-
ticularly women, in water and sanita-
tion mnrojects shall help in this
aspect 7 since a community is more
likely to cooperate in the implemen-
tatlion, operation, and maintenance
of new svstems if it has had a say
in the preparation of the plans,
Such joint planning based on an
investigation of the local situation
shall have the desired health immact,
Recentlv, a methodolooy has been
proposed bv WHO (ref,4) for assess-
ing benefits to health from water
supply and sanitation vrojects, The
method vermits the conversion of
caommunity and nroject information
into a numerical form, thues simpli-
fving the project avpraisal vrocess
nrior to the allocation of resources
to project imnlementation.

Further, for achieving adeauaste nro-
Ject viability, it is necessary to
achieve maximum construction cuality
and svstem maintainabilitv, It will
be helpful to strengthen local capa=
bilitv, for examnle, throuch traine-
ing of motivated or assicned local
rersonnel to cater for oneration,
preventive maintenance, minor revairs
etc. Fromoting communityv interest hv
estehlishina a maintenance committee
to control activities of local main-
tenance workers shall also bheln in
this aspect,.

Contrnl measures

The most immortent measure for the
prevention of the spread of water/
ganitation related diseases is the
sanitarv disposal of human excreta
and rrotection ~f water supnlies, The
standard form of rural sanitation in
develoned countriles is the one hased
on septic tank and soakage nit or
trench, The trestment »nd +he Afarc.
cal of sentage is, however, difficult
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and the necessary routine of pumping
out septage once in 3-4 years is con-
sidered a dirty job (ref.5). Sanita-
tion facilities for rural and urban-
fringe areas in India will normally
necessiate on-site sanitation systems
such as low-cost pour-flush waterseal
latrines (ref.6) which can be readily
adapted to meet the needs of differ-
ent aress particularly where water

is used for ablution. Ventilated
improved nit latrines (ref,7) may
also he used instead of traditional
(unventilated) pit latrines, These
traditional vit latrines have a bad
smell and substantial number of flies
and other disease-carrying insects
may breed in them, The practice of
bucket service latrines shall be al-
together stopped and replaced with
waterseal latrines, It may be rather
advantageoug to have stabilization
ponds for the disposal of sewage ori-
ginating from the densely populated
urban~fringe suburbs of cities, if
the community can afford the sewerage
system required for carrving the
sewage to the stahilization pond,

For the nrovision of adequate drink-
ing water, perhaps handpumps install-
ed 1n wells, where groundwater of
appropriate quality i1s readily avail-
able, provide one of the simplest and
least expensive means of supplying
drinking water to rural areas, Even
in the urbhan-~fringe suburbs of cities
and towns such systems may serve the
purpose, In a recent report (ref,8)
activities essential for the success
of rural and urban-fringe handpump
programmes, including community pare-
ticipation, caretaker training, and
proper construction of wells and hore
holes have been reviewed.

hs regards agricultural wastes, inclu-
ding animal and poultry wastes, it
seems over 150 types of diseases are
spread by animals and animal products,
including manure (ref,9). It appears
that biogas production from animal
wastes, and composting of agricultu-
ral wastes may serve as control measu-
res for this problem, It may be men-
tioned here that the biogas plants

set up in India and other South-East
Asian countries are considered mainly
as rural sources of energy., Perhaps,
the hiogas workers themselves have

not correlated bhiogas with sanitation
in their overenthusiasm for a source

of rural energy, desrite the Eact
that blogas 18 a2 by-product of sewage

treatment, However, an inteqrated re-
cycling of dairy farm waste for imp-
roved sanitation, energy, fodder, and
all round development of the environ-
ment has also heen reported (ref,10).
Reports on the application of organic
manure for improved crop production
(ref,11) and algal regenerative sys-
tem for single-family farms and vil~
lages (ref,12) are also available,
While many workers have made limited
studies on different aspects of rural
development and a few on integrated
farming systems, it seems a total
approach to the environment taking
simultaneous attention to the social
and economic problems throgh appli-
cation of appropriate technologyv in
an integrated manner is necessary,
Possibilities of improved sanitation,
energy in the form of biogas produc~
tion, manure in the form of compost,
utilisation of farm sewage for irri-
gation, and other social, economic,
and health benefits may thus materia-
lise, TOLBA (ref.13) has also discu-
ssed the significance of environment
as a whole in the matter of health,

It should be mentioned here that
prevention and control of quality
degradation of water resources due to
irrigation return flow will usually
be both difficult and expensive,
Important methods which can, however,
be used to control irrication return
flow guality may include restricting
irrigation development in areas of
potentially high salt vick-up, regu-
lations on the use of fertilizers or
agricultural chemicals, and irrigati-
on scheduling to ensure that proper
amounts of water are applied at the
times recuired hy the nlants,

RESEARCH NEEDS

From the earlier discussion it seems
research efforts in the following
area will he useful

1, Investicgation regarding the rela-
tionship hetween on-site disposal and
aoroundwater auality is urgently need-
ed, since the two solutions to the
pypulation's need viz,, increased use
of groundwater and on-site sanitation
systems may conflict, perticularly
with certain combination of hydré-
geological conditions,

2, Although a ‘rule of thumb' sepa-
ration of 15 metres hetween ground-
water supnly installations and



on-site sanitation units is widely
adovted, investigation towards under-
standing the complexity of the proce=
sses operating in the unsaturated and
saturated zones, and the heterogenei-
ty of permeability is very much
needed,

3. Development of prediction techni-
cques which describe the quantity and
quality of irrigetion return flow is
very necessary, This will help maki-
ng long-range projections of water
cuality Iin 2 receiving stream due to
irrigation nrojects,’

4, Research efforts are also needed
towards biological wavs of reducing
the derendence of rice farmers on
chemically=fixed nitrogen fertiligers
Rice being the staple food of almost
two-thirds of the world's population,
hiological nitrogen fixaticn as an
alternative will help reducing the
effects of chemical fertilizers on
the environment,

CONCLUSION

The need for the provision of adecus=
te supplies of safe water and adecua-
te sanitation facilities is widely
acknowledged, Yet water surrly and
sanitation programme do not always
have the desired health impact, Nei-
ther do the potentisl social and eco-
nomic¢ henefits alweys materialise, It
seems, however, that community partie-
cipation in water supply and sanita-
tion projects mav contribute to the
solution of these problems,

Further, increased use of groundwater
and major construction programme uti-
lising on-site sanitation systems
will be needed to improve adecuate
water supplies and sanitation facili-
ties in rural and urban-fringe subur-
bs of cities and towns in India, The
extensive use of unsewered disposal
systems may, however, cauvse severe
groundwater pollution problems and
thus reduce the anticinated health
henefits of providing sanitation
facilities, Groundwater cuality moni-
toring programme should, therefore,
he established whenever on-site sani-
tation svstems and water supply wells
and boreholes are to exist side by
side,

Finallv, in a country like India
where majority of the reople live in
villages, no environmmental reform
will be meaningful unless the rural
masses are made aware of the need for
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abatement of environmental hazards
in rural communities, However, in
India, local, cultural, and socio~
economic conditions are usually of
decisive importance, Nevertheless,
continued sanitation education, with
simultaneous attention to the socisal
and economic problems, is likely to
lead better sanitetion practices,
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