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and shoriage of funds 10 treat the waste. Scientific chal-
lenges emerging out of this situation are no less flaering.
hﬂﬁdﬂlﬁmﬂbﬂhﬁmrﬁuﬂtﬂlmlinﬁ!hﬂitfﬂl

EENOUs lemniqutnfuqmcimﬂminmm became
more efficient, cifective, economically viable, and fairly
risk-free. Proper standardization of the process could pro-
vide @ least-cost aliernative 1o municipal sewage wiiliza-
tion. Such sysiems can be highly significant in rver sami.
tation as long as the main poliutants are of domestic orj-
Em,
This tradition is now endangered, These waste-recycling
wetlands are today under threat of emcroachment and per-
haps extinction—mainly because of the pressurcs exerted
by the ever-expanding metropolis, which has grown from a
small trading-post of the British merchanis, 16 the coun-
s most populous city that is now “bursting ai the seams’.
The silsation has endangered one of those rare ecological
campnim‘mwhichm:nmdufﬂthmumajomg.m
Some enireprencunal gains, remain easily compaiihie and
impressively complementary. Prolecting the iradition of
my:ungmmumonlrmmﬁty from seem-
ingly inevilable doom but would also mean uphalding a
trend-setier for similar situations elsewhere in the world in
thisﬂu}wi&mnfmmmwryfmm City wasie,
The presen) Paper, on the ecological history af the
shrinking wetlands, 152 part of a series of findings obtained
&nmmrmmingmmhnumcwmrnwrﬁsh:m:nf
Calcula, This account, however, is still mainly a collection
of bits and pisces which isinnmdedmm‘nnnnmany
mnhupom'bhlhnutlhmnﬂhndsinmuhnpenf
saving them—in turn 1o save the city and the tradition of
resource-efficient design of urban-wasie management in
developing countries where 100 many people live and too
littie money is available for satisfactory public-health man-
agement.

AREA AND EaRLy Hm?r

Thnatu:irmt‘:ﬁbﬂw_qm dos 2225 1o 22y
It has & hot and humid monsoonal & that is governed
by the Himalays Mowntains in the , the Meghalaya
‘Plateau in the north-east, and the proximity to the Bay of
Bmml..lmuuyismcmdlmmunm. ith temperatures
generally ranging between 17°C and 21 . while May expe-
riences the year's maximum range
between 29°C and 33°C. The averege relative humidity is
high, being between 70% and 50% i . Relative
bumidity remains high in July and August. The average
annual rainfall is about 1,582 mm and is mainly concen-
trated in the months of June, July, Augusi, and Septem-
ber,

This region 15 a part of the mature dela of the River
Ganges, and the wetlands ars the finterdistributary”
marshes in the delta. Here the streams—which are triby-
taries, distributaries, and re-disiributaries, of the Ganges—
were once active. But with the shifling of the main River,
these streams became inactive, and some of them even
dead, with loss of headwaters. While some of them were
sﬁﬂbﬂdﬁuwhﬂdmbﬂtbﬂdﬁhﬂﬁmmw

tracts the land was depressed ively, being de-
Dﬂwduflhtunmldtpnﬁﬁmuﬁiht i, 1944} The
m:drmishumdinmuhnhwmq 1o the east of
Calcutta. It was once covered with waler marshes.
These sait-water marshes were between River Hugli 1o

the west, which is the main distributdry of the River
Ganges, and the Bidvadhari River, now dry. 1o the east

til early in the
mmmm.nndmxmindlﬂmﬁuhﬂwﬁu’

* Hercafier in the tear commonty referred to ns “Salt Lakes” or
merely “Lakes' —Ed.
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Fio. 1. Map shoving the Sali Lakes aned v Hifeufharr— Akt Rever
syaemes in deliaic Wesr Bongul

The land in general shopes 1o the cast and southi-cast, with
natural drainage i those directions. The gradient 15, how-
ever, practically imperceptible, As obiained from the re-
cards, of the nineteenth century, the gradicnt of the land
from the bank of the River Hugli o the Sal Lakes was

Coamrerviricn

about F2°, and the distance of the nearcst margin of the
Lakes was 3 km from the Circular Road, Calcutta (Clarke,
1865, In the delia-building s1age, the rivers had excessive
loads of sih and became shuggish, losing their gradient, so
that only the recession of tidal influx could wash our the
silt. Until 1830, the Bidyadhari River was an active delia-
building tdal channel and was i nuvigation route from the
Bay of Bengal to Caleuna (DECa, 19435)

The earfiest known accounts (1748) of the study-arca
picture it as of marshy Salt Lakes teeming with fish and
birds. The Lakes spread over a vas areq,|streiching from
the vicinity of the River Hugli for about 546 km to the east
(CMG, 1964). The present Clive House, nkar Dumdum 1o
us north (ef. Fig 2}, is reputed to have the Sikargark
{(hunting lodge) of the Nawabs (CMG, 1964). According 10
these early accounts, the cimumference of the Lakes was
orginally much greater than it is at presest. In the north,
the edge of the Lakes extended up 10 the foot of 2 -m-high
Moug traders, armiving in boats, used to anchor, Within forry
years, from the late eightecnth century, the cdge of the
Lakes receded about one-and-a-half kilometres.

The Salt Lakes, as found in old mmrd;*mamararwd
mio 4 western and an eastern portion by a ridge, and were
connected by a channel. The westem jon, which con-
stituied the proper Lake, was traversed by & tidal channel
diagonally for 8 km. During high tides the depth of water
used 10 be beween Sand 6 m. In dry seasons and duning low
tides, the benter-drained adjoining paris of the channel
wire dry and exposed. The average depth of the Lakes was
about hall-a-metre—of stagnant water whick scarcely
dramed. The tidal channe! joined farther down with a dei-
taic channel of the Sunderbans, through which sall water
flowed into the Lakes (Stewart, 1536),
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Fic, 2. Stte-map of Calewste's wasie-recycling region.




tehak & Sen: Eoaluical History of Caleutra's Wetland Comeersion

The entensive wetlands 1o the east of Calcia are facing
& crisis of survival. The history of how this situation devel-
oped 15 an object-lesson, as revealed by study of the evenis
over centuries which led 10 the present predicament. The
[zcts point maindy to buman interventions as the cause of
the aear-catastrophic sitwation now prevailing.

Tuae B CHaNnce

Iniually, when the British setiled in this ares. the Salt
Lakes were lefi alone. The immediate vicinity of these
Lakes was considered inhospitable for setilement, being a
breeding-ground of malaria and olher disenses (DECa,
[945) In 1803, the city drainage was directed artificially
into the River Hugli, against the natural slope, This proved
unsausfaciory because of the annual flooding of the cily
during monsoon rains, and of pollution of the Ryver whach
provided drinking-water 1o the cily.

The then Governor-General of India, Lord Wellesley,
appointed a Committes 10 examine the probiems and sub-
mil recommendations for improvement {CMG. 1945,
Afier some examination, the Commitize approved a
scheme of underground drainage for disposal of sewage and
storm-water through the same conduit inno the Sale-water
Lakes, and finally into the Bay of Bengal, following the
natural slope of the land towards the south-east throngh the
Bidyadhari and the Matla Rivers (CMG, 1945), The drai-
nage scheme was finally completed in 1884, with consirie-
uon works such as canals, siuices, bridges, etc., acrass the
wetlands. In the meantime, while the scheme was in pro-
gress. several other interferences wook place. These are
summarnized below (Mukerjee, 1938: DECE. 1945):

Yee Pradeey Revul Remaris
i Excavauon of  The Tolly's
the Tolly's Mals, MNala joined 1he
an old bed of Hugli River
the River near Hastings
Ganges (Fig. 7). and the
Budyadhari neas
Samnuk pota.
Thus head-
waters of the
Bidyadhan were
diverted,
causing siliaton
in the bower
reaches of the
River,
1812 Escavabon of
the T !
Canal (Fig. 2.
This Canal was
an old channel
through the
Saltwater Lakes
and was further
extended west-
wards i e
iy,
182%  Excavation of  Rapid siling in
the Circular the bead end of
Coamal from the Central
3

Entally 1o the
Hugli Biver
(Fig. 2).

1530-34 Excavation of
severel cast and
WEsT Culs, one of
which was the
Bhangore Khal
{Fig. 2).

183%  Excavation of
ihe Mew Cut
Canal, feading
from Ultadanga
10 Brieghsis
Canal (Fig. 7).
A sgquare mile
area {2,559 =g,
km) in the Sali
Lakes was
iguired and
bhanded over wo
the muaicipal
suthortics R
dumping of the
cuy’s garbage,
and for sewags
farming und
[ishenes.
1868-72 Construction of
& railway line
and a canal
acrass the
squane mile
area,

1483  Dhaps Lock
was consiracted
{Fig. 2).

1865

Lake Channel at
Beicghata,
which was the
only drainage
channed of the
city.
This wes due o
the creation of a
tidal meeting-
ground of 1he
Maila and the
Hugli Rivers.
Dresturbence i

2

Even thereafier such human wm 1 i

almost unceasingly, as can

(DECH, 1945; Mukeriee, 1938)-

Year Progec: Resuft

18%  Cross-damming  Silting sperav-
of one of the ated in the
maost powerfil  Bidvadhar
tidal-spill chan- River
nels of the
Bidvadhan
River,

Reoaras
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Yearr Project Risuir Bemarky
1897-08 Canalizabon of  Further deterio-  Around 1900,
the Bhangore ration of the salt-water
Khal and com-  Central Lake fisheries existed
structiom of the  Chanpel in the Sah Lakes
Bamanghals In FHK, &
Lock 1 fcili- WRIMINE Was
1ale injand navi- FIven regarding
gation (Fig 2) atarming deterio-
ration of the
Budyvadian River.
1910 Constrocticn of  More than fn 1913 2 second
the Knishnapur 7B g kmoof the  warnmg was
Canal—n spril aren of the  given.
shoner roule Brdyadhari In 1928 the
Joming the Mew  River was cul Bidyudhan River
Cut Canal with  ofl. was officially
the Bhangore declared as dead
Khal (Fig 23 by the Govern-
ment of Bengal.
During 1930, first
sewage-fed
fisherics siared
and provied suc-
cesshul,
1940 Sewnge outfall  This was &
of the city was  necessty as the
changed fram Bidvadhan
south-east 10 River had dicd.
east, 1o the
Kulii Gong or
Kuln River
{Fig. 2}
1962-67 Saly Lake recls- Huge conver-
manion for the son of wetlhnds
extznsion of the 1o urban
aty. areas, ARRIEVS-
ton of drainep:
problems of the
cily dunng the
MOSHIE.
1980  Coastrocton of
the Eastern
Metropolitan
By-pass {Fig. 2).

1t is seen from the above chronology that the natural
state of this low-lying area 10 the cast of the ever-cxpanding
city of Calanta was interfered wilh for necessiizes of drai-
nage and wasie disposal with later reclamation for city
extension at different times. One of the major causes of the
deterioration of the Bidyadhari River and of the siliation in
the Sall Lakes was the discharge of the ciny's untreated
sewage N the area (DECE, 19435). It shouvld be noted here
that disposal of solid wastc has also resulted in the recla-
mation of wetlands. Unlike urban conversion, however,
wetlands that bave been lost 10 garbege il are notalways of
a permanen! nature, this landfill having produced an econ-
omically viable natural biological sysiem 1o recycle wasie
which 15 inscparably linked with the water-bodies of the
aren. However, there should be a comprehensive planning
for disposal of garbage in the aren. Together with the chang-
ing course of the River Ganges, and consequent changes in

Environmental Conservation

the sireams of the delia region, human inlerventions
played an important role in shaping the landscape and
land-use of the region. [

In the course of the last hundred or more years, whai had
been a saline marshy area behind the city of Calcutia thus
changed graduslly inlo 8 ¢ region bereft of
salinity and of corresponding flora and fauna. The change
isremarkable, especially in view of the spanoftimein
which it took place. A significant cutpul of this change was
the opportumity that came with i 1o bm‘f[,uullhchestofljle
taculty of the local farmers and entregrencurs o develop
what may well be the world’s largest ble of resource-
TCCOVETY SYSIECImS incorporating wasiewater fishenes and
apriculiure based on effluents, '

SIGNIFICANCE OF Wm'.éqm

The significance of wetlands is and the sali-
water lakes to the east of Calcutin are/no exception. The
earliest available acoounts show important navigable chan-
nels and Lrade-roules passing through these wetlands, while
the sbounding fauna provided a wealth of natural re-
sources. But the situation has changed drastically over the
years. mamly through human mlervenions.

Resource Recovery

Before 1830, the low-lying region with sali-water lakcs
acung as spill reservoirs for the Bidyadhari Hiver, were
utilized for pisticulwre of brackish-water fishes such as
Bhekti (Lates cafcarifer), Purse (Mugt! parsia), Bhangar
{Mugil iade), and prawns (Macrobrathiurm rovenbergii),
etc. Spawn was introduced into the aumerous cut-up wat-
er-bodies during the high tides. These water-bodies were
separated by embankments and were known as Nona
Bheris {salt-water fisheries). These fisheries prodoced on
average aboul 0.6 guintals of fish per acre {148 kg per ha)
per year (P. Ghosh, 1987, unpublished obs. ).

With the diversion of city sewage and storm-water into
the Salt Lakes and the deterioration of the River Bidyad-
han, there was a gradual change in the aguatic environment
from saline to non-saline This uhimately led 10 the
chaeges in the culture of fish in the region. especially n
terms af specics. In this process the WW fishes
became prominent, with species such ag Rohu { Labee rohi-
fa), Catla {Carlz carly), Mogal {(Cirkinus megala) and
exolic ones such as Silver Carp (Hypophhalmichthys mol-
itrixy, Grass Carp (Crengpharyngodon idella), and Com-
mon Carp (Cyprines carpio), slong with Tilapia (Tilapra
mossambica), Walking Catfish (Clarias batrachus), Hete-
roprewstes fossilis, etc. The change in salinity in the fisher-
ies was from B00-1200 ppm in the Nona Bheris o about
300-600 ppm in the sewage-fed fisheries (Banerjee & Roy,
1050y,

In 1945, of the 1otal wﬂhudsnfahqn 20,000 acres (81
sq. kan), an ares ol about 11,570 scres (47 sg. km) was
occupied by sewage-fod fisheries with production of abouw
3.39 quintals per acre (837.69 kg per ha) per year (DECH,
1945). The rest lay fallow. Today, sewage-fed fisheries
cover about 7,500-8,000 acres (30-32 4. km), producing
10 guintals per acre (2,471 kg per ha) pr.-: year (P. Ghosh,
1985). The loss of area under ﬁ:hm'nm it mainly doe 1o
reclamation.
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The increase in the production of the sewage-fed fisher-
les (Fig. 3} is due to more efficien operation than was
formerly practised. |1 should be noted that this improve-
meni in efliciency was obtaincd cntirely through experi-
menis carried ool by the operators, using local and indige-
nous meiliods and resources. The processes have been
proved functional over forty years, and scientific stkdies
undertaken so far leave little doubt about their capabilities
of continuing endurance. Calcutla sewage comaing a Jow
concentraiion of heavy-metals (Chakraborti e of 1587},
and there 15 no evidence that normal pond-fish from other
piaces contmin fewer pamhogens than the SEWREE-STUWTY
lishes in question.

Duning 1969 there was a large-seale conversion of se-
wisge-fied fisheries, when some of these were drained and
converied mio paddy lands (Fig 21 About 6,000 acres

24.3 5. km) of fishcrics were thus conversed, essentially as
d consequence of the unsetded-land guestions and the
anarchy of holding pattern in this region (P, Ghosh, 1987
unpubhshed obs). Cultivation also started on the dried-up
bed of the Bidvadhan River (about 1 000 acres ordsa km).
The entire cultivation in these wgions is with fishery-
cffleent irmigation,

Fia. 3. Sompeof the wastewatter fisheries in the weriaads 1o vhe caz f
Calrurrs,

iz 4. Eflaen) from wasiewaier fiskeriey berg wsed 1o irrigaie
Py Ty

Two vareties of paddy—Aman and Boro—are cuki=
vated of which the former is sown dunng the rains and the
latter in winter. The production of Aman s about 8 guin-
tals per acre {nearly 2,000 kg per i) per vear and that of
Boro paddy s about 10 quintals per acre (2,471 kg per hai
per year (. Ghosh, 1985, 1987 unpublished abs.), After
Boro paddy iz harvested, Aman i3 sown with the i,
More than hall of the Aman area is not suitzble for Boro
cultivation, however, and remains fallow afier Aman
paddy is harvested. Thus the overall production from these
sewage-irrigated farms is reduced and ihe return is poor in
companson with neighbouring fisheries, which maintain
production throughout the yesr. Conversion of fisheries
into agricultural lands has been more in the southern and
caslern part of the Salt Lakes than elsewhere (degiern),

Growing vegetables on garbage is an old practice on the
[ringe of the city. In 1865, a sqnare mile area (about 2.5 sq.
kau}in the Salt Lakes wus acquired by the Tustices of Peace
{the predecessor of the Calcuotta Mumecipal Corporation)
for drainage outfall works, sewage farming. and dumpring of
th city’s refise. This arca came 10 be kngwn as the Dhapa
Square Mile (OMG, 1964) Embankments were ctm-
siructed around the Square Mile ares, to keep our tidal
water. A municipal railway-line was consirucied in 1368,
1o Lransport city parbage to Dhapa. A cana) was constructed
through this area for transport purposes, and a fish-market
wis also established.

As reclamation of the Sali Lakes continued with dump-
ing over the years, reclsimed lands were leased out for short
periods, for culivation and pisciculture infthe intermediate
water-bodies in the reclaimed area. In [580 a ninetcen-
years' lease was granied to one Bhabanath Sen for cultiva-
tion, fisheries, and unloading of garbage-wagons in this
area. The lease for ninetcen years was later extended
(CMG. 1929-300. The cultivable lands were let out in smail
parcels which were again subler, Settlements grew up, and
i present Uhere are about 800 acres (3.2 sq. km) of garbage
farms in nine villages (TWMED. 1986) of which the inha-
bitanis arc mainly engaged in cullivation of vopetables in
the Dhapa srea on 2 parbage substrate with sewage irriga-
tion.

Dumping of garbage in the Dhapa ared has resulted in
raising of the general level of the land between 1 and 1.5m
through all these vears, and the raised part of the land is
entirely composed of consohidated garimge (D, Ghosh,
1985). The garbege has been dumped ig a2 planned se-
quence, 1o develop a landscape of alternate garbage-filled
land with waicr-bodics between them. These water-bodics
provide sources ol irigation for agriculturs, On the hasis of
a rapid asscssmenl, the garbuge firms ar present produce
mare than 1,500 quintals of vegetables per sore (370,650 kg
per ha) per year, which are markesed in the Gy of Calomis
(TWMED, 1986}, Given proper managemeniand DECEESATY
technologics! upgrading, Dhapa garbage firms could pro-
vide a low-tost technigue of solid-waste récyching in agri-
culture,

Lost MNavigability

Records show that, carly in the eighteenth ceniury, there
was a shallow and torivous channel, parily dry at low-
willer, by which boats passed through the Salt Lakes 1o a
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pomni abput twe-and-a-hall kilomewes east of Entally. This
ectually cimne to be known as the Eastemn Camal, which was
essentially a senes of small water-bodics connected by a
shaliow channel. It represenied in fact o natural creek
which extended across Circular Road and went down what
is aow known as Creek Row, leading 1o Wellingion Square
[¢f. Fig. 2} which was originally known as [hngee Bagan,
miganing the gathering place of small boats. It is sid that,
during a severe cyclone in 1837, a ship was carried scross
from the Hugli River and wrerked in this creek (Fever
Commities, 1865),

In 1810, this ofd Eastern Canal was improved, widened,
end lengihened As & result, from the Salt Lakes, near &
village called Chingrighats, the Canal extended almost 1o
Circalar Road a1 a point @ lintle 1o the south of the then
Campbell Hospital, now known as Nilratan Sarkar Hospi-
tal {Fig. 23 From there it was joined io 2n open drain
known a5 the Old Dbaranitala drain wherchy 3 part of the
drainage of the ety was directed 10 1he Sait Lakes, With the
construction of this extension, boats could pencirate
farther mio the city; 1o unlend thetr cargoes. A part of this
{id Egstern Canal, from Circular Koad 1o the site of the
presenl sewage pumping staiion of Enlally, was converted
1mio a lirge brick-tined unnel for draining the siorm-water
of the city, The remaining part came 1o be known as the
Beleghata Canal (Fig. 2)

Al s luter date, the Salt Lakes provided another means of
aceess 10 the city from the castern region of 1he then undiv-
wded Bengal and what is Bangladesh ioday. This channel,
knawn 23 the New Eastern Canal, was particulgrly impor-
tant because it also provided & route for transportation of
goods from Barsal 10 Calcuits vig Khulna, 1t should be
mentioned that, with the excavation of the Tofly"s Nalz in
1777, the teffic could pass rght across ihc city into the
Ruiver Hugli; also that, although it 15 well known thar the
city of Caleutia lies on the bank of the Hiver Hugli, there is
another river which plaved an impormant role in Caleltia’s
life and does so even now—although not as much as
before —through the Saft Lakes This is the River Mala.
Together with numerous natural crecks and artificial ca-
nils gs well &s the Sah Lakes, the River Matly provided a
navigable route ai different times for boals conmecting
Bangladesh and Calcutta. The tidal channel Bidyadhari
privided, a1 onc tme, the direct connection beiween the
Salt Lakes and the River Mata,

Thus we see than the Salt Lakes, described in oae of the
aCioumts 85 vast wastelands 10 the est of the ooy, provided
mmporiant chaancls for navigarion through which the city
conld be approached from the east (Fever Comminee,
1865). We also find the begnning of a new rofe of the Salt
Lakes a5 a receptacle of urban wasiewsier fom the sardy
nineteenth century onwards. Furthermore it may be noted
that, in those lakes, o wealth of fish remained available
throughout the entire period under consideration.

SALT LAKE RECTAMaTION

The salt-water lakes of about 20,000 acres (21 5. km)
had abways been considered as 2 breeding-ground of mos-
quitoes causing malaria, and from time o e Thers were
suggestians for draning and potiing them 1w oiher land-
uses, In 1830 Lord William Bentinck, the then Governor-

Enmvronmential Comsermo v

Grenersl of Indie, first proposed reclamarion of the Salr
Lakes by consiroction of embankments and drining them
oui—0on sanitary grounds. The proposal was approved bt
okckd not b carmied out for lack of the nevessary finance
(CMG, 1940, In 1865 the Sal Water Lakes Reclamarion
Cempany Lindted was formed. The Company propased
reclamation of the arca through construction of embank-
ments, drainage, and clearing of existing jungles 1o the cast,
known as the Tardah Jungles. The proposal included a
scheme for disposal of sewage, diluted with wester, in the
region, 0 develop agriculture; but it was not dccepted by
the Government (CMG, 1940).

During 1882-83 a propasal was made for reclamation of
the norshern part of the Sah Lakes by draining through the
Central Lake Channel and o canalived Bhangors Khal (Fig,
Z) 1o Kulti River from Dhapa, and closing the Bidvadiari

River below Bamanghata (Fig. 2) and ot channel,
Kaninizla Gong, below Kantamba. For the hiern part ol
the Sait Lekes a separate scheme was These

proposals were not scepted owing to the cxeessive cost
invalved (CMG, 1940},

A salt-water lakes reclamation Committes ponsidercd
two schemes for the sali-wamer lakes. One was for the
extension of the city, and the other was for thé improve-
ment of the area for fish culture—the latier being the
cheaper, as the plan did oot involve any construction work.
After conssidering both the proposals, the Committes con-
chuded that the mejor pan olthe northen Salt Lakes would
be reclaimed for city extension, and most of the southern
part and afso the southeasiern pant of the noribern sevior
would be developed for fishery and fishery-cidm-agricul-
tre. As propesed, the ¢ity would expand in the northern
Sah Lakes region within a zone of 7 mies {11 km) radius
from Geovernment House (DECe, 1945). It was in the year
1933 that the Government of West Bengal ook a decisive
siep on a plan prepared by consultants from the Nether-
lands, which proposed reclamation of the Salt Lakes and
extension of the city by about 2,500 acres {. 10'sa. km) in
one portion of the Sakt Lakes and development of agricul-
ture, horticulture, and fsheries, in 1he other jm:rl_ﬂdbﬁ..
19761 |

The Sail Luke Reclamation and Development Board was
formed in 1960 under the Irrigation and Waterways De-
partment of the Government of West Bengal, fof reclama-
ticn of the northwesiern pant of the Salt Lakes (CMDA.
19764 Reclamation of the Sult Lakes, with sik
from the River Hugli, stanzd in 1962 and endad in 1967
{SROC, 1981-82). A Yugostay firm was cogaged for this
work. About 300 scres (1.2 sq. km) were fillsd up and
converied into the Salt Lake City (SRDC, [981:82),

Further encroachment of the wetlands has bees stopped
by the local fishery awners, and Jegal action Ivas been inst-

‘tuted by them against reclamation. Tt may be ment

that various other kinds of land-use, contemplated a dif-
{eremt 1tmes, included a landing arca for seaplancs, grazing
grovnd, sites for mills and factories shified from Calcutts
1L, in the weiland arca (CMG, 19400, A sugpéstion for
ulilizing the Salt Lakes for developing fisheries, elther fully
or panly, nmﬂmdlﬁ:oqhumnamnmne}mmm
proposals for development of the Salt Lukes aren.

Alter reclamation of the Salt Lakes for extension of the
<ity, approsch roads have been built, a5 also a pheral
bry-pass called the Esstern Metrapalitan By-pass Fig 2L A
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pan of this, ranning {rom north 1o somh, passed 1hrough
the wettands. This constraction reguired [illing up ol parts
off the wetlands and of the solid-wasie disposal ground. The

-gorollanies included adverse effects on the drainage, loss of

wetlands, and eviction of people. Fig. 5 shows the eatent of
wetlgnd conversion through 191% 10 1960,

Fic. 5 Map shrarng the et of werlang conrern in ke rast o
Calcnrra veramgir 1909 1o P96l Baste: Survey  Dndue Afaps.
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SUNMARY

The interest in the wetlands ccosysiems on Caloutta'’s
peripheny should be undersiood in the context of the search
for development aliematves— for locally-adapied, appro-
priate modes of development rather than UEnspiantation
of alien models. Too often, planners look abroad for ideas
without realizing that appropriste principles and practces
are present in their own backyards. We are now coming to
understand ihat ecodevelopment entails bringing together
creative technigues with the ways in which people perceive
and approach the issues of qualiny of life throogh environ-
mental changes thal sre in the forefront of planning
debates. Homan and ecologically-sound pienning reguares
an imiegranon of such understanding wath suitable tech-
nigues and procedures. 3

Lithan waste, particulerly sewage, has long been depos-
iied in adjeining swamps and marshes in many places in
the world. In the weoulsnds iving esst of Calcutte there
exists, ind bas existed for more than @ hundred yoars, 2
lastng tradition of dispasal and wilization of vrban waste

of Caftare s Wtland Converie 25

n agricubiure amd fsheries. These wetlands are shrinkimg.
From more than 20,000 acres {c. 81 5q. km) in the 1960s
they have already been rediced 1o bess than 10,000 acres (¢
&} sg. k) (Fig. 57, the major joss being 1o urban reclama-
tion and conversion of fishery to paddy cultivation that has
no waste-rerycling merit. Uncenamty prevails over the
entfire remaining wetlands because of the sheence of regu-
lanory poficy and the resultant chaos thregtening the entire
svstem of urban waste uiilization (Mitrm, 1954). |

The sigmficance of theze wetlands in environmental res-
cue-work is manifold (Furedy & Ghosh, 1983; D. Ghosh,
lﬂilmmmmwiwmmhnAm
return provide a significant pan of its requirements of fish
and vegetables, Furthermore, these sysiems wim‘the
city's spell-basin and excellent natural biclogics! treatment
of wasw-waizr (. Ghesh, 1983)—surely most important
fior & ety where no working sewage-irestment plant crists.
These shrinking wetlands concesl one of the Diggest labor-
atories in the world fior ssnitary engineers 1 standandize
and develop leasi-cost allernatives in municipel waste
management that would engure maximum recovery of
nulrenls gvitable in wasie.

Calcutta's eastern wethunds are, therefore, significantasa
foremost example of & leasi-cost alternative in municipal
wasie-recycling in the City's backyard. A recent) World
Bank Repon describes the fisheries in the east of Caloutia
Isth:h:mlmlhsyﬂmmlhtmmmmlg
{Edwards, 1985). In these shnnking wetlands (hrive tradi-
tions of resource conservarion and environmental rescue
which can contribute 1o the harmonious developinent of
the city and its fringe. This creative and mmiwsmﬂm
associated with fishery and agricaliure using B waslt,
15 gravely endanpered, Bt deserves h:maimalm*q;niﬁm
and a national policy for its protection and caisnsion.

REFFRINDES

Bacoi, B (1944, Stages in formation of Gamges Delta
in T Ganges Delte. Unsversity of Caloutta, Calours
1+ 157 pp., llugr

Basgaree, B & Rov, A. (1959). Reclamation of the Sait h.akﬁud
Cabruten. Pp. 32731 m Science end Culture, Indisn Scence

b 4071
Incia:

Kews Associstion, Csleota, Indsa, 25(1=-120 TOZ pp., -
lustr.
CHaxanorry, Th, Grosar, B, & Nivooy, & (1987 utta pat-

Jutants: Farl 17 Appraisal of some heavy metals in Cabouita
city sewage and sudpe in we for fisheries and Inuare,
Inrerr. J. Environ. Angl Chene 1987, Gioudon & Breach,
Sience Publighers, Cireat Britsin, [Forthoeming. ]

Cranse, W. uBﬁ_u Hepor on the peoject of the Salt w'u'.-r[.lhs

and Irvigsticn Company Limited. Pp. 7-8 10

Srunmfmuhrﬂmq“r& Croeernment (oon-

,| papers from 1865 1o 19045 Inddia: v + 404
[

CMIDA (1976}, Area Dewlopment Stvaregy for Salt Skt Loy Tiremesbily
[Bicdkunnagae. Diserosate of Plonmg, CMDA, Govern-
Emd"ﬂ'm Bengal, Cuicurta, India: 40 pp. + annex,

sty

CMG {1924-25). The drainage probbers. Pp. 97-5 & 14546 m The
Calcnsta Muricipal Gazerte; Official Organ of the Cerpor-
tion of Caootia (Ed. Amal Hose). Conimal M (b,
Cabeoins, Indin: 103 & &), iv + 1058 pp., illustr. |

Lmﬁt];‘ﬂhmnmwm probiem of Culuiie. p, 9534

Calrunie Mo Gazette: sl Crgdn of the
Curpuraum of Caicatia (Bd. Amal Howme). Central Municipa)
Office, Cricetts, Inciia: 10(200, vii + 1186 pp., illnstr



216

CMO [“il"D—Il Dhappa Sguare Make Lease. Fpo 759, 7alia}, and

11,” Calouita Munivipal Gazene: Oflcial Organ of

1.be E‘nqnlunn of Caleumia{Ed. Amal Hosnh Central Mumi-

cipal Ofice, Calewtia, Indim: FI{15 & (6l v + 1236 pp.
iHluar,

CWG {19900 Calcuita Salt Lakes. Pp, 126-T a0 The Tolratia
Aunicipal Gazeire: Olficial Crgan of ihe Corparstion of Cal-
cuita {Ed. Amol Hose) Central Mumeisel Office, Cafoois,
India: 3N4), 42 pp. + supplement,

CMG (19451 Somee facts aboot Calcotis dovinage. Pp. 1778 in
The Calcurta Menicipal Gazeire: Cilicinl Organ of the Cor-
potion of Calcutta (Ed. Amal Homel Central Muonicipat
OdTvce, Calevtin, India: 4371, 708 pp. dbusr.

MG {1984). Reclamaton of Salt Lakes —Dir. B.C. Roy's Direnm.
Pp. 148004y & 174-5 in The Caloaita Mumicipe! Gazeiie:
Oificizl (agan of the Cosporation of Coloutta (Ed. Amal
Howmel Central Municipal Offior, Calouti, Teada: 81(6 & T,
AT pi., b,

DECa (19451 Hiswory of the Gangete Delias Appendne i-A in
Report of-the Commitier to Enguice inio the Droorage Con-
mqtmwmmum Drainage Enquiry
Cmnmn.aur-wm Bongad, Calouniz, Indiat viid +
176 pp., appendix, s,

DECH {1 945). Rmrq’ﬁrfmmmmb'm{m Fado tie Dirar-
magr Condptions of Calowtia snd Adisining droa Pp. -9 m
Dranage Enguiry Commites, Government of Hengal, Cal-

ulta, Indha: viil « 176 pp., MIII:EI\’“ sy

DXECe {1945). Drminage (rural) of the aren !"aihrg wthln lhc omier
rome which s 1o be in ed by the
Commutiee, Appendin IX m Repoer of the fmn-‘-l'rﬂ [
Enguire Inte the Drarmage Concirsenms of {ilourts s Adjois-

Area Erran E-runf‘mnmut Guoverniment of Ben-
'E Caleuiis, m wibl & 176 pp. eppondin, (ihesar,

DECH (1'745). Summary of the repont of Dr 5.1 Hora, Direcios of
Faberics, Bengal, un Fixbery Development-cum-Mosguito
Comral Sﬂﬁp: for the mmm af ﬂEm Snltfi..nh:':
Appendia in Repon wanrnibrer fo Enguire Farg ¢
Drginage Coaditiony aj'{'nﬁwm st Adiatmng dreg Dirai-
nage Enguiry Comminee, Governayent of Bengsl, Caleutt,
Incha: visi + 176 pp., appendis. iliussr.

DECe {1945) Dv BN Dev's apprecsabon of the sofubion ol the
Dramage Problem of Calewna & Envitons—lor the 1345
Diratnage Comminee Appointed by the Governmenl ol Ben-
gal. Appendin VI in Report af the Committsr o Engurre fnto
the Dvaisage Condinions of Colrwita and Adioining Area,

Enerormeningl Conservatioe

Drainage Enguiry Commines, Government ud'ﬂun'ﬂ Cal-
cuna, India: vij + | 76 pp., appendin illustr,

Epwakos, P (1935). - A Component af Low Codar
Somirmion Tech - (World Bank Technical MNum-
ber 363 P -0, The dmwmnc.ulm:m
+ 43 pp.. tlheste. -

Fn!u{‘:nuurrm{mﬁij. A briel history of Caloutra and Eastern
Cmaihn’i'ﬂemh!un
ﬁ':n 1865 u}q;{:l. Govennmenat nt'm

TRIDINE papers

India: v+ 404 pp.
Fumenw, C, I.Gmlll_lﬂ]}.w
and wiile disposal mﬁmmdw fisher-
s of Colowti, Conserralion & Recycfing (Perga Press,

Clordl, TI2—3), pp. 15865, i,
Gros, D, (1983). Sewnge Trewtmend Figheries in East Colouita
Wenlends. 16 the Department of Fisheries, Govern-

ment of West Calcutia, India: 29 pp. +appendix, [Mot
avalahie for ¥}

g .er Cironnd 1 WAR
umb:l!!}ﬂkwﬂw Dm-q-; l‘

mmmﬂrﬁuhﬂnmmnf‘ﬂﬂm
cumts, India: 32 po s, |

Craosd, P (1585 Fish prices to remain high, Fhe Srajesman
Cafeutia, 31 Ocicher.

IWMED | %88} Growing Vesetables on Grarbage: A Fitla
Experieace q.l’ﬂ:rrr Waste Recpeling. [nstitoe of Wetland
lamygernint and Ecological Design, Caloutta, Indsa . 33“’-*
appeadix, dioskr.

Mrrica, A {19E4) Calcoia’s Backyands, The Statesman, Cabeuita,
13-24 Jonuary.

MusFRIEE, K. (1938). Decline of the Westorm Dehia dnd Exiuary
since the 1Th Century, P, 195-% in The Changing Foce of
Bragal: A Siudy in Riveriae Economy, Universaty of
Cadcotts, Tndia: viti + 268 pp., illuste. |

SRDC (1981-82) Suh Loke Clry [Bidbansagari, Cafrutrd s Fao-

T Garien Sudsirb. ummdﬁtm{wﬂtﬂmm
and Develogment Circles, Sech Bhavan, &ill.&(.m«l
Government of West Bengal, Calcotta, Tndzi: Ellm.
Tusir.

StEwamt, D {1836), Repon on the project of the Salt Water Lakes
Rectamation and Irmgation Company Limited. Ppl =7 in
Sehimm,m;kﬂmaﬂqﬂjewﬂwsnm con-
taming papers from 1865 1o VRS, Government of Empi
Cadeutta, India, v + 804 pp,, iheste, -



