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Introdusiion

The Government of Indla as part of ita
comnnltment to the International Drinking
Water Supply & sanitation Decade khas placed
a target of providing kyglenic means of
sanitation to 80% of ites estimated urkan

populgtion of 289, 4 millions by 1991 at an estima-

ted eost of 15,5885 milliom. At present (1984)
only adout 200 toms end odties out of 3245
ia the eoumtry have some partial underground
sewerage. Im view of the stupendous task to
be undertaken to meet the decade's target it ia
quite apparent that some type of simple and
low eost sanitation system and which can be
easily converted later om to a regular sewe-
rage system would have to be developed and
adopted. The National Bavironmentsl Enginee-
ring Research Institute (NEERI), Nagpur,
India while working on its sapitation proje-
c¢ts in rural areas, hed developed water seal
pour flusk offset pit latrines and whick are
found to be best sulled for the purpose. The
Technology Advisory Group of UNDP on confirming
the feasibility (through actual trials) of
adopting such latrines initiated their
project No,IND/81/014 in India snd requested
all the State Governmemts to partiecipate.
NEERI has been very much aasociated with this
project not only for giving its expertise

but also in the monitoring and the evaluation
of the system. Some of the experiences gained
in the implementation of this programme in the
country are narrated in this paper.

The new pystem of low gost sandtaldon

The sanitation system (fig.1) ia of "On-site
treatment and &lsposal type" and does not

need any costly underground sewerage. The
excreta of the users is collebted by pour
fluskh (2 liters of water at a time) type of
pan having a shallow ( 20 mm) water seal and
passed on into two covered pits (one at a time)
constructed behind or nearby the latrine
cubicle. The pits work both as septdcatanks and
soakage pite and are made of a capacity to last
for about 2 to 8 years for the number of users
at about 45 to 50 liters per caplta per year
in dry solls and with 50% more capacity in wet
sollse 1.e. where ground water level riseas to
within one meter from ground.

A filled up pit is iert
out, for over two years when its contents
decompose and get canverted into humus cone
taining riok organic manure while most of
the pathogens (if any) in the mass die on
account of tha leng (over 2 years) atorage
(in the pit)under unfavourable entironmen.
tal conditions. The plt is then emptied and
kept ready for comnecting to the latrine
through the Mifurcation chamber and the
system works thus uninterrupted. When used
cgrefully the syetem is perfectly hyglenioc
and does not cause any nuisance from odoura
or insects and can be placed close to (or
forming part of) resldences. The gases
produced in the pits during digestion of
excremental matter get absorbed and arrested
in the soil alround and no vent pipe is
required. The smystem can be converted into
comventional severage system if and whem
mquimda

Faotors contributing to the sugcess of
the system

ty of water:- Experience shows
that the success of iwmplementing and
working of this system depends upon a
number of factors like the avallability of
roequired quantity of water, space and sites
gui table for eonstruction in different
house holds, right type of materials,
gommunity participation, dedicated officlials
and simplified administrative and financial
procedures ete. These will now ke discussed.

Water 18 a necessity for working this system.
Comgldering that for eadh use about 2 1lit.
of water would be required for flushing with
kand the pan and also that it will have to
be thoroughly cleaned once every day, a
family of five may require about 30 14t. (
(maximum) of water per day for flushing and
ablution purposes in the latrines. This
quantity of water will have to be made
available to the people in the town in all
and especially in hot and dry seasons. The
quality of water to be used for flushing
need not be potable but it should be clean
and clear. Since there are possibllities of
ground water pollution where the system is



rndwtd treated piped water supply from a

+ distant sourge be provided to the town at
loapt for meeting the nesds of drinking,
eooking and washing of utensile (i.e. about
100 1liters per day for a family of five).

 Spage and suitaehle site conditiong

" There should be sufficient space for
accomodating the two pits and latrines
cubdcles in all houses, The sltes chogen
should not be subjected to flooding by
rain/storm water. The strata under ground
ghould again not be hard and rocky type
for a depth of 5 meters. Similarly the
ground water table in the area should
normally be 5 meteras below ground and
should not rise to above 1} meters below
ground, Tt would then ke possikle to
acoomodate the latrines, construct the
digestion eum soskage plta without any diff-
ieulty and there would be lesser poesibdlity
of pollution of ground water through the
leaching of digesting excremental matter
fram the pite.

In some houses apparently there may not
appear sufficient space or sultable site im
eourtyards for sccomodating a latrine cubi-
cle with the two pltas snd the Wifurcation
chamber, A corner of the varandah im the .
houges can ke then used to accomodate the
eubiole only and the pits (fig. 2a) be
kept out in the courtyard. Wken there ia
no courtyard at all, (fig. 2b) the pits
Jday be accomodated in the adjacent varandah/
room and properly coversd so that ite
nommal usage can be continued as before.

In gome loocalities service lanes are pro-
vided for removal and transport of excreta
by soavengers from exlsting bucket type
of latrines. Such service lgnes can be
eonveniently (fig. 20) utilised for locate
ing the plts. Where there is no space
available al all end there are no such
gervice lanes, pits may be located under
the foot paths and some times even under
(the low density traffie) roade.

Songtruction materials

111 the cmgtruction materiels and pans
and traps of proper deasign should be
available at falr price so that the
construotion of the system would be
aconomically fessible. Pang and traps are
to be made of special design with verticle
gides and steep longitudinal bottom elope
and of shallow (15 to 20 mm) water seal.
Thoge are avallable in different materials.
Cement concrete pans and traps are found
to be the cheapest (cost Rs. 40 per set)
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jand strongest Wut are heavy., These are
egain not mooth enough and cause sticking
of the excreta and would require more

water or frequent mechanical cleaning using
a bruak with handle, Stoneware white

glazed pans and traps are heavy, brittle and
costly (price per set is ts, 125 - 150),
Fiber glass reinforced plastic and PVC pans
and traps coated from ingide with 2 mm thick
polyurethens are light gnd smooth but '
require full uniform and unyielding support
from the bottom to prevent eracking and
bregkings dus to uneven load fram above,
These are however, cheaper (price Rs, 90 to
120) smooth and inert due to the coating and
can remain so after prolanged use.

Flexibility of deaign snd lavout of ihe
Svetem

Space necessary to sfopt ths standard lay-
out (fig. 1) is normally available only
in a few housea., The layout of the system
Ras to be therefore varied to suit the
slte situatima, Tms the digestdon-.ocum
soakage pits may e located to the sides
or to the front (figs. Ba,b) and made evem

.amtting to one another (with certein

modifications) when very little space ia
aveilable (fig, 4). At places where ground
water table is high (<2m below ground),

0.6 to 0.8 m high earth embankment (fig.5)
be constructed and the latrines and the
pits kept over it to ensure some diatence
(1.5 to 2 m) between the bottom of the pite
and the (high) ground water tahle. Where
such embanlments are not posslhble an
aanular layer of fine ( 0.2 ma sise) sand

( fig. 6) 4 moter thick is placed cutside
the lining of the pite, to effect filtra-
tiom of the leachet before it ocan join the
ground water fram the mides the bottom of
the pit of-course being sealed completely
by some impervious material (i.e, cement
concrete) to prevent downward percolatiom,

Bisk of ground water pollutdcm

8o far, not mich work Ras besn done in the
country on the pollution aspects of ground
water due to construction of such latrines
since the programme i1tself has been new.
Some investigations were carried out about
80 years back by Heaskaran and Subrahmanian
of ICMR (Indian Council of Medical Research)
at Singur in West Bengal using experimental
kore hole latrines to atudy the horizantal
distance travelled by polluting organimsms,
Thoy indicated a safe distance of 8 days of
travel im saturated soil Below ground
vater between the pits and wells, when the
leaching organisms got eompletely intercep-
ted. The velocity of ground water flow is



. very slow gnd depends upon the type of soil
- Coarse sandy soil allows the ground water to

flow fast at a veloodty of i} to 2 meters
(maximm) per day and hence a safe distance
of 15 meters betuesen latrine pits and wells
ia advocated. In other scils the safe
distance can be suitable deduced. It im
generally observed that the pollution does
not travel even beyond 5 meters from the
pits in clayey type of soils., Although the
riek of ground water pollution fram such
latrines is low, it 18 safer to recommand
and adopt such latrines at places where
piped public water supply from s distant
source has been provided gnd the community
is educated/instructed not to use water
fram the wells in the towm for drinkimg,
cooking and washing of hands and utenmils
in the houses. '

Use of acquaprivys

If the slte where latrines are to be somstr-
ucted is having ground water level or hard
rock at a shallow (€1m) depth, it will be
imposadille to excavabte the pits and arrange
soakage of the water and leachets from

the digesting sludge. Under sich slte
conditions acquaprivys made of water tight
masonary or RCC chambers of 120 1/capita
gerved capacity be provided. Sludge
accumilation 1s estimated at 50 to 40 liters
per capita per year and this he removed
once after 2 to § years to obtain safety in
handling and while uaing the same as

manure.

It will be better to constrict anaerobic
upflow contact filters to treat the
effluent of ao%uaprivya 80 aa to reduce
further the B0D, pathogenic organisms and
the suspended solids in it. Avallability
of space for construction of such filters
has hovever beén a problem in some urban
localities. This filter is made of 2-3 mma
alze metal for a depth of 80-85 mma and the
BOD loading can be kept at about ¥ k:

per M3 per day. The size of this filter
unit thus roughly comes to about 2/3 the
slze of the acquaprivy. Susk a filter can
remove 70.75% of incoming suaspended sclids
and BOD yithin a detention period of 8-10
hours and can also remove helminthe and
eggs of ascaris by 1004, It's effluent can
be then sasily discharged out into open
gsurface drains or be absorbed im shallow
sonkage trenches where space and suitable,
atrata 18 available for comastructing these.

 Simplified adminlatrative and agcoumtsg .
brogadures

This aystem involves highly scattered type
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of consgtruction activity to be undertakem
in hundreds of reasidences having different
gite and space conditions 80 that each ome
bocames a separate small micro-sanitation
projact. Conventional procedures of giving
a mass scale construction contract and its
exacution through licensed agencles may
thorefore not work and would have to be
suitably modified. Similarly the accomts
procedures for giving advances to petty
contractors executing such work and paying
thelr kills may have to be also adjusted to
affect speedy implementation, Without such
floxibllities in administrative and fingn-
clal procedures it would be difficult/
imposaible to carry on/complete the work and
vithin the atipulgted period.

Dadloated Puklic Health Workers

The work of conatruction of suck gandtary
latrines has got a very important bearing
upon the health of the community, Hencs
dedication to the cause of the commumity
and public kealth rather than development
or application of a Wigh degres engineering
tecknique (whick is normally being valued
more amongst the Engineering profession)
will have to be the motivating force for the
poozannol engaged in the execution of this
W .

Community and Tndividual Participatdon

The construction of this system of
sanitation and its regular use later cannot
be ensured without the sctive participation
of all the landlords and their tenants in
the towns. All the residents of the towm
whore the project is to be taken up will have
to be therefore first convinced of the
utility of the new scheme, 1ts advantages
over the sxiating system and particularly
ita non reliance for day to day operation on
Beavengers.

General and healtk edueation in the
community would also very much help the
programme, Medical practitioners in the
town should explain and publicise the new
sanitation system and its effect on clean
environment and better health through
lecture meetings. Soclal workers and
gservice clubs be got involved in promoting
the acceptance of the new system.

Present situation of sanitation in the
counbry and strategy for introducing the

ney _avatem =

'In most of the small and medium size towns
in the country (India) about 25% of the
hougeholda may have 'bucket or service type!




of latrines which are cleaned once in a day
by scavengers. Part (10-15% of the total)
of the remaining population uses publie
latrines of the same type and more than half
of the house-holds go out to the fields or
bughes for defecation. In order to change
over to the new aystem of sanitation,
general snd health education will have to
be first given to the people through group
meeting held in different wards. The

new syatem of sanitation would be explained
to them simultaneously and its personal/
practical (to the family) and health bene-
fits (to the soclety) will be emphasized.

The elected representatives of the loecal
body and/or the leaders of the communities in
the town ghould be simultaneously told to
adopt the new system of sanitation. These
new latrines water seal pour flugh pit type
ghould serve as demongtration units and will
khelp the general public in underatanding

ite usage and benefits and would promote its
acoaptance,

It may then be notified by the local authority
that the scavenger service of the towm is to
bo digoontinued and the people be ssked to
oi ther convert their existing latrinea into
the new type and/or construct latrines of new
degign within a stipulsted peried eg. two years
For puch simple small and acattered type of work
regular contractors may not be avallable and
gkilled workers in the town may have to be
trained and enrolled as amall petty con-
tractors, and the conversion/new construo-

- tion work will have to be got done through
them under the supervision of the Municipal
Engineers.

It 1a agaln better to start the programme

at such places where site conditions are
gultable and the houge-holdera are pro-
gressive and cooperative., The latrines
oonstrudted in hhese houpes will be naturally
used properly and maintsined better so that
these would work as additional demonstration
units and would lead to further adopticn of
tha syatem by the remaining households.

Mpancing of the sgcheme

For converting existing bucket type of
latrines into the new system, the present
day ( April 84) cost ia about Rs. 800/- in the
country, ince mosl of the hmuge Owners
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in towns would belong to the lower middle
ingome group they could be given for conver-
sgion purpese a loan plus subsidy of that
amount repayahle within a period of about 10-
15 years. The Minicipal or local body should
consbruct these latrines at it's own cost by
korroving money in bulk fram a scheduled bank
or other public finasncing agency and(continue
to) charge the same amount(ie.about Rs, 50 per
annmm per family) equivalent to old annual
taxea for the acavenger services towards
reflund of the loan amount., Such a system of
finaneing and recovery of loans has been found
to be worldng satisfactorily. The local body
should also at ites oun cost arrange through
contractors removal of digested excremental
mgtter from the pits after it is fully
matured and dried. The manure will fetch am
income of M. 200 biannuglly per family of Tive
and would meet the service charge for alter-
nating and emptying pits and would also help
the repayment of loan charges as well by the
mmnicipalty.

d

To fulfill the targets of the International
Drinking Water Supply & Sanitation Decade
(1961-90) low cost sanitation programmes
comprising of construction of house hold pour
flush water seal plt latrines have boen takem
up in Indis on a massive acals. Experience in
the implemsntabtion has shoun that 1t is better
t0 initiate such programmes at places where
su’ficlent water ig avallable agll the year
round for hand flushing of the latrines, and
apace and suitable sites are also available for
the construction. In congested urban localities
great ingenuity is necessary 4o accomodate the
system by making sultable modifications in the
layout. Aequaprivys followed by anaerokie
contact filters will prove mors appropriate
whare the ground water atrata is hard and
rocky or ground water level is high, The
gucceas of the implemsntation programmes wuld
also depend upon the motivqtion and partici-
pation of the commnities for shom the work

ie being undertaken, deployment of dedicated
tecknical peraonnel having a sense of gocial
sarvice, simplified administrative and accounts
procadures and availability of sufficient
finances on esasy temms and conditiona.

Acknowled gements

Tho author is grateful to Director, NZERI
Nagpur (India) for permitting him to prepare
and send this paper for presentation at
this Conference.





