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¢ AN
Sewage treatment and fisheries in urban fringes \\& 1}’
WXL

It is only recently that thé scien- The largest urban waste racycling

tists have begun to regard waste as
a resource, A major rearrangement of
the building blocks of urban waste
engineering is yet to take place,
but changes in attitudes and willing-
ness to retnink are very much in
evidence, Urban waste is no longer

a sanitary problem to ke dealt with
summarily. Orn tne contrary recycling
it in the hove of achieving hitherto
unknown benefits is now the subjsct
of serious scientiific inquiry.

N

The culture of conserving @ res-
ource and using it as many times and
in as many ways as possible has been
seen to thrive among the poovr. Thera
is primafacie an inverse relation-
ship between affluence and affinity
with recycling. Discoveries over
which scientists in advanccd countri-
es congratulate eacn other have 1in
fact been in effective use in the
villages of the less develowned parts
of the world., T:iamples of this are
the fisharies and garbage gardens of
east Calcutta which heve lived in
perfect symbiosis with the city for
the past fifty years : taking sewage
ana refuse and previding in rekburn
fish and fresh vegetables,

IDEAS AUD INTIRESTS :

A recent vorld Bank revort descri-
bes the 2,500 hectares of fisheries
in east Calcutta as the singls ler-
gest system in the world to use
cevage, China has a total of 670
hectares divided anong 42 cities, the
largest being aml60 ha unit at Chan-
gsha, According to the renort, other
countries having similar [icheries
are Germany, Isreel and Hungary. What
is not iaentioned in the rewort is
about the two other systems of recyoc-
linyg that co-exist in east Calcutta :

1) the opracil.: of using gorbage
to grow vagetilles and

2) channelling efflusnt {rom the
sewag: treatment fishaories

to edriculture.

The total area covered by these three
systams is more than 12500 hectarces.

system that we have in the cast of
Calcutta is not wmerely tihe [fisheries
using seviage but the total racycling
region. The villagers donend on the
time-tested practices for perpetuat-
ing these systemns and in fifty years
or so an unigue non-~formal skill has
veen develoved,

I'ne interest in cast Calcuttals
waste recycling ecesystam should be
understoo:? in the context of a
searcn for developmont altcernatives,
for locally adanted, apnnroonriste
modes of develoosment rather than
trans lontation of alien models. Too
otten »lanners look avroad for ideas
witho realising the aopropriate
nrincinles and practices flouri-
shning in their backyvards., Eco-deve-
lovment entails bringing together
creative techniques with the ways in
whicn peopnle perceive and approach
the issues of quality of life and
environmental choanges that are in
the forefront oif »nlanning delwtes,
Human and ecologically sound nlann-
ing regquires an int=2qgratcion of such
understanding wich suitalb:le techni-
aques and procedures.

Urban waste, »narcicularly sewage .
have long been dencaitod in marshes
and sweémps adjoininag the cities,
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Garbage Farms in East Calcutta

However a purposeful study of the
wetland ecosystem in treating waste
water did not comnence before 1970,
Almost at the same time a separate
set of studies for examining the
waste recycling capabilities of
sewage fed fisheries cams into being.
For returning solid waste directly

to agriculture, however, very little
organised informnaticon is aAvailable,

tThe significdnce of the weste
recycling region in environmental
rescue is manifold. It tekes the
city's sevage and jaroag: and supp-
lias a wajor share of the city's
requirement 2f frash vegetables and
fish. Furthermore, these recycling
systems provide excellent natural
biological trecatmant of waste and
that too for a city vhere no vorking
waste treatient nlant exists. The
ragion conceals one of the bijggest
laboratories in the world for sani-
tary engincers to standardize and
dev=lop least cost alternatives in
municipal weste aanagement that would
ensure maximum recovery of nutrient
availlable in waste,

Mhe responsit:ility to osrotect the
largest urban wiste recycling in the
world should now be shared by all of
us with those farmars. If so much
has been achieved without any formal
recognition of the virtue of r=cycle-
iny one can imagine what woi1ld have
been the results with ths right kind
of control and support the system
needs.,

The strength of these recycling
systems must have been generated from
the economic viakility inherent in
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them and thelr contributions towards
the well being of the society. In
return the villagers have to depend
essentially on nature and flourish in
a system where we offer little
supnort.

ORIGIN, GROWIV{ AND DECLINEZ

During the later part of the last
century the once active Bidyadhari
river on tne eastern fringe of
Calcutta and other distributaries
of the Hugli were silting up. When
the river was active, it was under
the tidal influence of the Bay of
Bengal, which resulted in flooding
of the area. Gradually the tidal
influence stonped due to silting and
the spill area of the river became
an agglomerate of stagnant pools of
water - both brackish and rain water.
Around 1930's this swnill area was
gradually converted into sewage fed
fisheries and Calcutta sewage became
the main source of water (non-brack-
ish) supply in these low lying areas.

The first commercial nature of
sewage treatment fisheries began in
the year 1929, Mr, B.Sarkar, an
imaginative entrepreneur, made the
first attempt to produce sewage
grown fishes commercially in a large
tank (1000 hectares). In his second
attempt, in tne subsequent year 1930,
Mr, Sarkar succeeded in this culture
of sewage treatment fisheries., The
name of this fishery is ‘'Walbkal
Fishery' (Bheri), and is now run by
a State entermnrise. Since 1930 these
sewage treatment fisheries grew all
over the wetland 2rea east of
Calcutta. There was however, & des-
perate need for an alternative source
of water and for tihis th:> role of
city sewage was quickly anoreciated
and utilised., The fisheries introdu-
ced raw sewage as its input and
released highly vurified efflucat
(Ghosh 1983) through the internal
grid of drainage channels, excavated
and maintained by the entrevreneurs.

?he jrowth of these fisharies are
linked with the natural systems as
well as the anthropogenic interven-
tions, The Bidyadhsari river had a -
cross-s2ctional area of barcly 173
sq.mtrs. in 1830 at Bamanghata. It
ranidly increased to 1230 sg.mtrs.
in the same area in 1883, The whole
region was the s»ill area for the
river gidysdhari, hut after the
construction of a series of artifi-
cial cuts that joined the Bidyadhari
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and the Kulti Gong, more spill areas
and spill channels were thrown into
the basin of the river Kulti - the
only outfall recepticle for Calcutta
sewage, Moreover, free spill into the
Salt Lake were curtailed both natu-
rally and artificially. The Bidyadha-
ri dwindled her sections from 1230
sq.mtrs. in 1383 to 425 sg. mtrs. in
1904. By 1928, it further reduced
its sections to barely 200 sg.mtrs,
after which the river was officially
declared as useless by the Bengal
Government either for drainage or for
navigation purpose, In consedquence,
the brackish water fisharies were
converted 1ato swampy land and the
entire fish production in this region
was to stop. Just at this time in
1930, #r., Sarkar successfully perfor-
med his experiment to 4row fishes ‘
using city sewage. The ncews of such
success snread wildely, But the sewage
fed fisheries could not grow on a
widespread scale., Because of the
swampy character of the region and
failure of the drainage system, the
whole region could not be reclaimed
as fisheries immediately. But in
1940, the Bidyadhari could no more
carry the city's sewage which began
to accumulate, This could not conti-
nue for any length of time, The irri-
gation engineers of the state sugg-
ested to avail of the stormwater (SW)
Channel as an emergent measure, This
was completed in 1939,

With the clearance of already
collected water, the fisheries of the
eastern wetland started using sewage,
This was further accelerated after
the construction of the Dry Weather
Flow (DWF) Canal. The bed level of
DWF canel was much higher than that
of the sSW canal and when sewage was
allowed to pass through tne DWF canal
1t began to gravitate automatically
into the fisheries. All the earlier
fisheries of both the North Salt Lake
and the 3cuth Salt Lake were convere
ted into sewage treatment fisheries
by 1942-43,

The sedimentation tank at Rantala
began to function from the lst May
1945 and the fisheries were getting
about 80% silt free sewage., This
phenomenon boosted up the interest
of the fishery owners to use this
sewage for the fisheries. Soon after
the sewage-fed became the only type
of fisheries in thils region. Till
1956 these fisheries were undisturbed.

During the World Vtar II some

portions of the North 3Salt Lake area
had to be vacated for the use of the
military. These regions are mainly
Tihura Nayabad, Kheadaha, Deora. Dut
after the war was over the villagers
returned to their own land and the
fisheries were in full swing again.
Except for this short period there
was practically no odds for these
fisheries, But in 1956, a land acqui-
sition notices was served on the
North Salt Lake fisheries by the Land
Acquisition Collector, Government of
West Bengal for the expansion of the
city. The same notice was served for
the South Salt Lake Fisheries in
1957, These notice are not formally
invalidated by the authority who
worked for the scheme in this area.
Thus an atmosphecre of uncertainty

had been vnrevailing all over the
region. ¥or this the entrepreneurs
became shy. As a result the work of
desilting in these fisheries was
stopped. Approximately 10 cm to 15 cm
of desiltation was necessary for
these fisheries after every 5-6 years.
But since this work has not been done
for a pretty long time, the bed leve-
ls of these fisheries are rising and
as a result the production of fish

is reduced.

Furthermore, for the development
of the Salt Lake City (3000 acres)
and for the Baishnabghata complex
(1000 acres) fisheries land is lost
in two phases of urban sprawl.,
Similarly, for the expansion of the
city about a thousand acres of fishe=
ries land was coaverted , Thus for
the exnansion of the city so far about
5000 acres of fisheries land is lost,

ECONOMIC ACPRAISAL

The efficiency of resource recove-
ry based landuse was further establi-
shed as we made an economic appraisal
of an integrated resource recovery
project on the waste recycling region
covering over 12500 hectares, The pre-
sent appraisal is based on a conserva=-
tive estimate of benefits derived from
an integrated fishery and agriculture
system using the Calcutta sewage., The
vurification of sewage, which takes
placa through the system is not con-
sidered in the b2nefit estimation.

Total Project Cost 35,1134 Lakhs

Period of :5 years (1986-87
imolementation to 1990-91)
gxpected life of :20 years
the Proj=ct _
(l£-2s, 17,00, 15 = z5,12,14

1 million = 10 lakhs.)



Economic Costs

(&) The tentative annual investment
layout is as follows :-

Year Cost(rs. lakhs)
198687 344
1987-~-88 389
1988-89 377
1289-90 12
1990~-91 12

1134

(b) Annual average recurring costs s
%.413.00 Lakhs.

For estimating the henefit cost
ratio (i.e. the ratio between the
present value of the benefits and
the present value of the costs) the
time series of both the returns and
the costs have been used. Some of the
benefits will start accruing partly
during the implementation period
itself. An estimation of annual bene-
fits accruing from different years
have bzen made for our ourpose for
two different slternatives (alt. & &
alt. B) under two assumption where
for alternative A the yield forecast
for fish is 7 ton/ha and increased
employment for 2.5 persons/ha for
350 days while for alternative B the
same 1s 10 ton/ha and increased empl-
oyment for 3 persons/ha for 350 days.
It is expected that some of the bene-
fits will start accruing from the
- third year and this alongwith the
otners will progressively imorove
over the implement&ation veriod and
full benefits will accrue from tne
6th year.

It i1s also assumed that the proje-
ct cost remains the same for both the
alternatives. It is possible that the
villagers use their labour in alter-
native uses and duc to their formal
engagement in the pronosed project
work other vnroductiveée activities
and hence outnut are arsfected. Eut in
a labour abundant economy like ours,
for the sake of convenience, 1t is
Farther assumed that the off-oroject
wage opwortunity is negligible or
zero ond output forgone is nil.

The benefit cost ratio has been
calculated on the basis of a standard
10% discount rate; but in view of the
strong inflationary pressure prevail-
ing in the country a 15% discount
rate has also been tried vith.

The economic anpraisal of the
oroject estamnlishes tnat it is well
conceived from the economic point of
view. On a very conservative estimate
of direct benefits alone the B-C
ratio appeared to be 1.48(10%),
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1.,26(15%)and for an optimistic assu-
mption the ratio came out to be
2.12(10%) » 2.06(15%) . These direct
benefits included only the increas=d
value product and services which
could ke unambiguously <uantified.
Apart from the direct benefits, it
is necessary to consider all other
benefits accrulng from the nroject
like indirect benefits (arising from
processing) secondary benefits flow-
ing closely from the nroject like
increase in trade and transport ass-
ociated with increase in agricultu-
ral and fish output, induced bhenefits
like increased activity expected from
increase in ponulation and employment
(multiplier effect) and finally soc-
ial benefits consisting of the incr-
eased welfarc of the community brou-
ght about by the project., However,
in view of tne difficulties in guan-
tifying the volume of profit from
these activities all the above bene-
fits have been excluded (which are
likely to ke quite substantial)
while calculating the benefit cost
ratio from the discounted stream of
benefits and costs. The projsct
therefore obviously deserves special
attention and a very high oriority.
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