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This paper discusses varloub env:.ronmental :I.SSHES_‘-
in the context of the city of Calcutta. The env:.ronmental
aSpects of land use, water resources, _a:Lr quali‘by, no:.se

pollut:.on, wetland and. open sPaces are cons:.dered

The Views expressed in the paper are individual
opinion of the author. (The paper is based on data and

naterials available in 1988),
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1. INTRODUETION

. The envifoﬁmental conditions of any urban ares depend
- on both biotic angd edaphic factors, However, human activities
~ contribute’ to a great extent to the changing ecology. As such

i Mith the annexatichn' of three adjacent regitns vig,
Garden Reach, Southi's Lbusbay and Jadavpur, the.ares of Cug
has indreased from 104,00 84 rlem, o 171.24 gq, kmy as also
its population, from S,QBSjOOOWto 4,110,000 (1981 census) ;
the, figure for population density also hag undergone g
consequent change; while in the erstwhile QMC area, it was
31,615 per sq, km, (in 1981), the figure has come down to
BLitEle over 24,000 per s kn) ith amnexation of hhdse -
dowersdensity adjacent areas, ' =

IT. LAND USE

v The eityrs iénd.uééﬂpa$tern is yet. to emerge in g
clear, understandable map, Even 3)p was”drawnhwithout.a:détailed
land use plan, but the gross figures. projected in the plan
document can indicate & basic pattern prevailing in the
1960's. The survey report of Calcutta Metropolitan Planning
Organisation (CMPG) of 1961 reveals that .of the. total land
under its Jurisdiction, Calcutts Municipal Area had only 16
Per cent which could be classified as 3‘§acant, or agricultural
land'', In contrast, the comuunity residential ares hag
52.45 per cent of land.-Major industrial and commercial sector
had 11.42 per cent of land, while major institutional land
holding stood at 13.3 per cent; that under transportation
sector showed an abysmal figure of 1.58 per cent, while
Tecreational sector accounted for a figure of 8,35 per cent,
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While no recent land use report (in . 80's) for the same areg

is avallable, it can be calculated from lndependently published
figures for parks and gardens that the recreatlonal area of

the city has decreased from 8,35 per ' cent to a meagre 2.8 per
cent by the 1980's, while an appropriate figure for a city

with 2,50,000 poPulatlon or more should be around 10-20 per

cent yhile the transportatlon sector now clalms a fleet of
24,000 ‘private buees, 845 state buses, 950 mini buses, more than
1000,000 private cars, 10,000 taxis, 33,000 two wheelers and
3,000 lorries, available land for the roads is said to he

only 6 per cent; while the comparative figure for a city of 250,00(
and above 1s around 20=25 per cent in any advanced country.

In otherwords, hardly 10 per cent of the total land in the
Calcutta Munlclpal Area is available for two of the most vital
sectors in urban life -~ parks and roads.

One can recall the report of E;P; Richards (1914) the
first ghief Engineer of Cglcutta Improvement Trust, who stated
that "very few Europeans who lived in Calcutta possessed :
little or no knowledge of dense blocks that comprise three
quarters of the City's urban built up. Calcutta has no street
gystem, it would recuire creation of 110 miles of ordinary
30=-40 feet stireets to bring Calcutta into like with even old
built up sections of other ﬁuronean cities'! and observed
that in a #4hird of Calcutta he found nothing , but a slum of
25,000 people llVlng in constloa unfit for human habitation.
Over the lagt 75 years wants have further accumulated neglect

have been more pervasive,

The first ever step to'properfland use pattern in the
state was taken with the enactment of Town and Country Planning
Act (T and CP) in 19793 It calls for some vital steps to be
taken viz, preparation of existing land use map and land register
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(w1th1n one year)y an outline development plan (within two
years) and detailed development plan which may include,
interalig, zoning regulation (within three years after ODP).

The most useful teeth were provided to any implementing
authority by the p”ov181on that in any area covered by the

Act, no development or change of use of any land shall be
carried out without written permission of appropriate
authorities, It also statee that 'No permission of subdivision
of land will be granted where they are necessary for

(a) public open snece/park/playground or waterbody,

(b) drainage fa0111ty, (¢) environmental and ecologloal ]
reasons, (d) agricultural use'. Another clause of this Act :
states that 'No permission for filling of tanKs/ponds/waterbody/
marshy land étc. will be given if it is considered necessary :
for being used as (a) public waterbody, (b) maintensnce of drainags
facility, (c) fire fighking purpose, (d) environmental and
ecological " reasons, (e) plselcultural purposes.'

Lhe above two clauses of the T and CP Act, if followed
properly, could have saved many unwanted conversion of both
public open space/parks and also wetlands. The reports of such
conversion on diverse pleas during last 7 years (since inclusion
of Calcutta under T and CP Act in 1982) abound. The net result,
however, is continued chaos and lack of management of precious
land and water bodies leading to further deterioration of
quality of life. The suthér 'had the eXperience of 1nteract1ng
with the authorities of Railways and Caletutta Port Trust - in an
attempt to conserve two of ithe vital wetlands in Santragachl
and Brace Bridge area; while SE Railway authorities agreed
to preserve the hchitat of Jwwidrsds of migratory birds species
in Santragachi (The Amrita Bazsr ‘Patrika, Calcutta), the
Calcutta Port Irust continues ‘to fill up the Brace Bridge
Wetland with solid waste; this is inspite of submission of a
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lengthy scientific fePOft‘preﬁared by scientists of BST and
Z8I (both under Department of Environment, Govt, of India)

Yo GPT aufhorii€6; ke role. of OMC. aqthoritics o of the
concerned State Department of Environment remains obscure,

The latest onslaught on the existing natural scenario
can be traced to the proposal of yet another satellite township
by £illing up low lying marshes in salt ake area, (The -
Telegraph, Calcutta, 3lst August, 1988). East Calcutta wetlands -
have been serving Bultipurpose functions ViliZ, (L) as drainage
outfall/basin for the entire city of Gélcutta, (ii) for
pisciculture, (iii)' For waste recycling including sewage—fed
fisheries and garbage-based vegetable cultivation, and
(iv) as dunping ground of animgl qaracasées which in ‘itself
has generated a vast potential for economic susténanCe of
Poor and backward communities, The'same area hasvalready wit=—
nessed, specially during last three decades, the constrﬁction
of a major by-pass, Salt Lake City and seversl small township
like East Calcutta and Baisnabghats Patuli township, It is
no%eworthy that the same regidﬂ"hadg20,000 acres of wetlands
of which 11,570 atrés’ were used'fbffSewage—fed fisheries in
1945 (DEC 1945). By now Sewage~fed fisheries have diminished
to 7500-8000 acres; in the same region, by recycling solid
waste, about 800 acres of garboage firms have come up (IWMED,
1986). The sewage fed fisheries contribute 10 quintals of
fish/per acre while the vegetable firmswprdduce an yield of
1500 quintals/per acre, botn of which feed: the Calcutta
market, The total acreage covered by th@SéI£WO economic
activities has decreased considerably; the!aeluge of 1978,
1985 and 1986 in Calcubtts City Lave been ascribed to a great
extent to the largely man mnde conversion of the spill basin
available until recently for these. While any further
development in +the east ang south will not oﬁly affect the
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splll ba51n but also will expose the populatlon in the centre

to the critical water crisis; alternate areas can “be located

for humun habltatlon beyond north of Dum Dum towards Kalyanl“

Haringha ta, with vast potable ground water eupplles and without
43 endungerlng the Splll basin,

ario
ship III. WATER: -RES:OURCE

The major sources of water in Calcutta city for more
ands

than 100 yecars is the Hoogh*y River, Palta Water Works was

8¢ established in 1865 to draw water from the river, filter “the
‘Same and supply it through Talla Watdr Works; the average
daily supply of potable water incres ased substantially between
1931 and 1965 from 59,0 mgd million gallon daily +to 84 mgd
but, due to explodlng population pressure, per capita
availability of water declined from 52.3 gallons per day to

28 gﬁllﬂns per day.’ After'the formulation of the Basic
Development Plan (BDP) in 1966, the capacity of Palta Plant
has been augmented from 80 mgd to 160 mgd and’ GMDA now claims
that a Calcuttan réceives 40 gallon of water per day (as against
international standard of 60 gprcd) . The future major water
supply grid in Calcutta Metropolitan Area envisages withdrawal
and supply of 310 million gallons of water from Hooghly system
at a cost of Rs, 1025 > mllllon

on
ip

The other sources of potable water are the ground
water aquifers, About 20 mgd of ground water is belng fed into
the Calcutta VWater System through = S diiof deep tubewells.
Chakrabarti, Ghosh and Hore (1981) of GSI, in thelr report on
environmental Geoscientific Studles of CMA, stated that chemical
G quality of ground water in the reglon is varled and complex;
a earlier data indicate an increase in salinity level, down to a
‘ depth . of 150 m, from north to south and water from deeper aguifers
containg more iron and mlgh* be bracklsh 1n naﬁure. The ground




: = e i : %
water source in Salt Lake City area in the east and Jodhpur.
Park area in the south amply testifies the above hypothesis
(Ghosh; A.K., in press). Data are, however, not available
on the total quantum'of groundwater beinghwithdrawn~independently
by the clusteére of housing complexes and mﬁlti-storied high-rise
buildings. One can only make a guess ﬁb@u%vﬁ%efé$%%aiﬁa%easing
demand in such booming activities._'

Exploitation of ground water without any planning
may lead to a drop in the piesometric level. The data on ground
water level collected during 1956-84 clearly reveal that both
a¥ upper aguifer (20,0-40.0 m dopth), and lower aguifcr
((116.0-160.0 m) lcvels the decline has been evidenced from
0-3 m in the rural areas to 3.0-7.0 m in urban arc¢as; in
some urban arcas (eg, Taratolla and Ballygunge) decline upto
9.5 m has also been recorded (Ghosh, A.K. in press). This,
in the long run, can lead to a gradual subsidence of land
in a deltaic arca as has becen evidenced in Texas, USA (Daniel,

. Sheer, Water Resource Management Inc., Pers Comm,),

The water quality and quantity are considered
vital components in the environmental profile of any urban
settlelient, In Calcutta Municipal Area,. as has already. becn
evidenced, the guantity of water available per capita per
day remains inadequate, The quality of water can be assesgsed
from a report of .K.J., Nath of the All TIndia Institute of Public
Health and Hygiene wherein hé stated that s high percentage
of coliform organism (35 per cent) and foecal coliform organisms
were noted in most of the 266 water samples collected from
différent parts of the city; it is well known that foecal
coliform organisms carry pathogens for such diseases as
infective hepati®is and amoebic dysentry. The report further
adds that it clearly demonstrates, in the absence of residual
chlorine, in 81 per cent of samples tested, that drinking

water in the distribution System in many areas of the city
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are foecally contamlnated. Hven when tubewell water is charged

into the city SJstem, it is often done without any treatment

-of adequate chlorlnatlon. The report:of chemlcal analy51s of

the pmtable water ever in the hlgh~valued Jodhpur Park area

states that, chemically, the water supplied is "unflt for
‘human consumptlon due %o high total solids, very high chloride
e sallnlty" etc. (Ghosh, -A.K. in press). An ecological

reconnalssance survey of Palta Water Works, carried out by”the
present author in 1984-85, reveals, the archaic system of

water quality testing (Ghosh, A.X. 1987) . The system of
'tap—end sampllng for water quality appear to be non existent.

Out of 8 recommended points of chlorination (besides at Palta)
only 4. operate, :

The effect ‘of drinking of such '*potable water!! can
bé ‘evidenced from the fact that as many ag 67 per cent of
citizens of Calcutta visiting health clinic suffer from ¢
water borne diseases, Repeated out-break of enteric diseases
and hepatltls, even in hospitals, in the 1980s is another

jev1dence of such contamination, The risgk of health hazard due

to the unsultablllty of water can further be substantiated
by the data - ravailable from.-Health and HSociv~Economic burvey

in CMA (1982) which pointed to a high percentage of non-

immunised population (in 1976~77) againgt such diseases as
cholera (96,8 per cent), typhoid (97.5 per cent), diptheria

(9447 per cent), whooping cough (93,9 per cent), tetanus

(55:c) and tuberoulos;s (96.3 per cent).

" I5 . AR QUALITY

The living condition and quality of llfe in any urban
center depends on such vital factors as quality of water,
greenery, habitat condition, disposal of solid waste and liquid
effluent etc, The ambient sir quality of the City of Calcutta
has been monitored since 1970's’ by National Environmental
fngineering Research Institute (NEERI). In 1971, the‘QMD had_éOOO
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iarge and medlum 1nﬁustr1es, 54,000 small scale 1ndustr1es,
27,000 furnaces and other factories, The up~to~date figureg
'aré not aveilable,: but one is temptea to believe that while

'7some of large and medium-units- m-gh have shifted elsewhere
ad host of other small:uniis have grown, like mushrooms, all °

|  ove“ the ares durlng last two decades. The number ‘of vehlcles
hhave undoubtedly been 1ncreas+ng every yaar The CMA has at
dleast two thermel power plants ooeratlng wishin‘its orbit, A
Tlarge percentage of urban’ poor snd middle class contlnue to
~depend on fossil fuel for essentizl enervy.

These sources'cbgld be.idcntified to understand the
trend of air pollution in Celcutta. NZERI reports basically
deal with essential parametirs for air quality viz. suspended
particulate matter (SPM), sulpher dioxide-(soz) and oxides of
nitrogen {N@z), and data-Were collected from residential
commercial and industrial zcnes for thls purpose. The latest
NEERT report (1988) on air auality status (1982-85) of Calcutta
indicates that the level of SPM iniiedd %hréercategories of

area exceeded the standards set up by Central Pollution Control
Boérd (CPCB), The ambien* SO? levels were also higher as also

Nogidevel, A comparision of seagonal variatioﬂ projected a
considerable build up of 52! levels during the winter, probably
due to the inversion phenomenon rrevalent during that season.

While downwash effect of monsoon were clearly evident in case
of SEM and S0,, the same could rnot be noted in case of NO,

The standards for the basic auallty parameters are
as follows
Suspended Partlculate Matter - lSO/Qg}mB for 24 hr,

Sulpher Dioxide - 80 pg/m’ annual, arithmatic
: me an , (AlM)
Sulphation Rate ' =10L5 &/ /loo cm day

Dust fall 10 MT/mz/ mon th
br
Nitrogen dioxide ~ 20 g-90 g/m’/24 hr.
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Any increase towards an increase in pollution levels above the
reference values indicates the urgency for control and abatement,
In Calcutta, the SPM level varied between 297 and 404 pg/MB, on
an average, the highest level recorded being in the residential
area during 1982-1985, The Sulpher dioxide level shows an
annual level of between 36 and 57 ug/M3 during the same period,
The sulpharation rate in terms of mg 303/100 Cuﬁz/day stand

ot between 0.26 and 0.3l g and dust fall at 35/M/kn®/month,

The 50‘2

trend and well within permissible limit but SPM and Dust ?all 
appear alarmlngly high, While the permissible NO 11mit in

- level ard sulpharation rate as such show ‘a decreasing

residential areas stands as 60 pg/m , the actual f;gure moved
steadily upward from 21 ug/m in 1982 to 127 VY-85 ;in 1985

in residential areas; for industrial and commercial areas also
the same upward trend is noted, (29 pg — 162 pg and 35 pug=l3l pg
ggaingt permissible limits of 90 pg and 20 pg, respectively}.

B851de the NEERI group's study, researchers from
Jadavpur Unlver51ty have no®ed the presence of large numbper of
polynuclear aromatic hydrocarbons (PHA*S) and oerta;n amount of
toxic metals and non—metals,'mos+ly in’ aerosol form capable
of long dletanoe dispersal; of the 26 PHA's recomided by
Dot Dlpankar Chakrabarti end his team from Jadavpur, at least
10 are recognised as carcincgenic, The data amply verify the
observation in the NEERI rﬂpo:ts that Calcutta experiences
the hlghest level of pollutlon compared to nine other major
cities covered under the National Air Quallty Monitoring
Network,

IV. GREESERY AND OPEN SPACE

A recent study undertaken by the State Government
reveals that Calcutta Municipal Corporation area has only
6.60 sq.km, of parks and open space. This represents about
4 percent of the total area under CMC. The».e;i._ngle largest
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open space is offered by Meidan, encompa851ng half the open
space in the city, whlle the North Calcuttm and Central
C@lcutta contain 1t ‘per cent to 2 per cent. of open space. The
0ld and historical buildings with adequate open space ‘and -
greenery are changing hands .and being transferred inte " -
housing clustars; on the other ‘hand . the existing parks and

% gardens have been encroacnad upon both by the civic .. .

,authorltlcs who are -supposed to malntaln them and the
devc opment agencies (like Metro Reilways). The City, whlch
“was once described as a ''City of Palaces''! and !''City of
Gardens";’ls w1tno881ng ‘a2 fast decline of greenery and open
space. During the preparation of BDP (1966), Calcutta had :
' 0.5 acres open space for 1000 people, which has now come

down t0 0.1 acres for 1000 persons, against an internationally
aqcébted norm of 4 acres. CMC authorities admit hat out of
124 Parks and Gardens under CMC and CIT only 18 are properly
maintained, The budgetery provision for such activities is
dismal, with CMC providing only Rs, 30.00 lakhs, 2 major
share of which is again accounted for by salary C OMpPONENtS .,

Forty years ago, A.P. Benthal (1946) provided an
account of 276 species of trees of Calcutta and its neighbourhood
these included 69 naturalised species and at least 21 fruit
trees grown -in orchards. The recent surveys conducted by
NGO's on tree cover of Calecutta clearly indicate a gizeable loss

" of species diversity and density. The city planners are yet
to design an arbour—horvicultural plan for the city, keeping:
in view of the role of plants in pollution control, as
sound=brakers, in oxygen generation, in providing shades and
controlling micro—climate and above all in aesthetics. The
plantation programmes always make arbitrary selection of
species, without consideration of suitability and long term
effects; many of the rspecies introduced %o the city have

", created newer problems, of aerobiology.
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The loss :of green perhqps concerns env1ronmental

scientist more than any one else. It is an eotabllshed fact

that considerable quantities of ‘air pollutants are absorbed
by the green ‘cover of plants. ‘Pollutants enter the leaf

surface through air pagsages called stomatas; The number of
stomatas varies between herbaceous plants and woody plants;
while herbaceous plants can. possess as many as 2000 per sQa cm.

of leaf surface, the woody plants have fewer. One square '

kilometer of herbaceous Plaﬂt (1nclud1ng gragbes) can remove
©250=300 kg. of pollutants per day, and thus cam play vital
< role in keeping urban- enV1ronment oleaner. lhegﬁxenery

also plays a significant role in abuorblng amag_durlng

the inversion phenomenon in the winter. The dense green belt

along highways and around identified’ industrial belts can )

reduce the noise level to a significant extent\”l

Ly

g Hard scientific data provide a strong argument for
conserving the existing open space, parks and gardens in this

ity for the absorbtion of oxides of sulphides and nitrogen,
heavy metald, photo=chemicals, carbon monoxides and hydro
carbon, for the reduction of noise level and for neeting

The aesthetic and recreational needs., While civic authorities

put forward stramge arguments for conversion (dgs in the' case

of Rowdon square, which has 3 acres of prime land and a large
sized tank located south of Park Street) citizens have a fight to
claim a total ban on such conversion, =

btrhood

loss

€’ V. WETLANDS et ol | |

.The Calcutt+ Matropolltan Area has three munlolpal
corporations thirty-one munieipalitics, three notified area
authorities, 165 gram panchayeits, T2 non-municipal . urban units
(IHU) and 400 rural mouzas. In this vest urban, semi-urban and
peri-urban set up WEtlaﬂdS play an important enV1ronmeqtal role,
The general Slope of land follows north to south gradient, the
maxinum height dropping away from 9 m in the north to Somtsin
the south. The major uralnage line is river ﬂooghly and entire
CMA is criss—crossed by numerous chamnels of the river, A
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nunber . of;paleoﬁchannels have been identified by a G2I team
(Chakrabarti et al, 1985). In the same ares & large number of

- wetlands' have arlglnated naturally and also due to anthropogen:

causesy along w1th 1nterdlstr1butory marshes, Numerous tanks

have been noted (of less than one acre to more than 40, 000

acre area) with shallow to approximately 3 m depth, An TwMED

;eport (1988) hes given a list of 16 larger wetlands (more

- than 100 acres) in CMA covering-a total of 64, 263 acres, The
wetlands offer an unique component of urban eoosywtem in
nutrwent Trecovery and cycling, rsleas;ng sxosss-nltrogen
1nact1v tlng phosPaates, removing heavy metals, chemicals,
tox1ns, suspendsd S0lid matter and silt. Wetlands also play
a pos1t1vs role as a storage reservoir in various drslnage
bas1ns recharglng aqu:l.feru and helping in- mitigating flood
during monsoon. The 81lt in the wetlang. system, called
"Detrltus", offers an ideal niche for a complex chain of

-microorganisms to act ag devomposer thsreby prov1d1ng habitat

for prinary consumers and secondary oonsumers, as showa
b= lO\AI

g Food Source D8 i Organlo Debrls ;,

2. ‘Producers i = Buoterla and Mloroorganlsm'
3;_Primary-Consumers 4 = Detrltus feedlng invertebrates
4. Secondary Consﬁmsrsr " = Birds and rlshes

The mafshy Salt L;ks ares,‘accordlng to an unpublished
~-report of ZSI team headeo by Biswamoy Biswas, showed an inpre—
ssive list of as many as 248 species of birds (45 migrant) and
22 species of maumals, including a new species of marsh '
mongoose, Recent survey reports (De et al. 1989) indicate the
oomponents of food—ohaln and energy cycle in wetlands of east
Calcutta, with as many as 15 species of reptllss, 81X species
of amphibians 32 species of fishes, 18 species of molluscs,
48 species of insects . and urachnlds l¢ species of crustaceans
and 4 species of annellau; The survey report of one single
wetland: in south Calcutta (Brace Bridge area) reveals as meny
as 143 speoles of plant
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In a recent report (IWEED, op. cit) on wetland
iﬁﬁ&ﬁﬁag dﬁéﬁéﬁéﬁﬁéﬁtoﬁy CMDA, the researchers of _Imstitute
of Wetland lanagement and LEcological Design (IWMED), have
clearly traced the unique role of Calcutta Wetlands, in
sewage fed fishery development, The inter.distributory
marshes changed their characteristics over the years; with
the lowering of szlinity level and stagnency, they have
become sewage receptacle for the city. This has led tq the
development of 'waste water fisheries'! producing 10 qﬁintals
of fish per acre per year fcr the city . Wetlands also store
runoff water from adjacent arcas and are traverscd by sewage
outfall channcls draining castwards. Calcutta's backyard

thus witnesses an unique pancrama of wetlands, sewage

‘channels and solid waste durps which together play an active

role in the process of natural rccyecling of city waste and
production of fish and vegsetable for the city dwellers.

What is most galling is the wanton destruction of
these wetlands by both land speculators and by the authorities,
Large scale filling up of wetlands and low lying areas have
created a critical situation in this fragile ecosystem, which
is also a vast utilisable natural resource base with multipurpose
functions. An increasingly massive and often unplanned process
of changcs in the name of 'development!, hasg decreased
considerably the total acreage of wetlends (Ghosh, D.J. and
Susmita Sen, 1987). It is in this context that the recent
Rs. 49.00 crore proposal by the Btate Govermment for the

‘recovery of another 800 acres of wetlands should be judged.

In a recent communication, & group of four experts on urban
ecology attached *“o the Institute of Local Governmsnt and
Urban Studies (IIGUS), have pointed out that enough land is
available in the north (aresz located to the north of Dum Dum
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towards Kalyani-Haringhata) for human settlements.
VI. DRAINAGE AND SEWHRAGE

Urban environment is primarily dependent on the
natural resource system (eg. air, water, land, biota etc.)
and the resultant output of such resources. The drainage
and sewerage system get their outputs from the use of
wvater and natural rain,

The canal system, excavated for the purpose of
drainage on the eastern side, and which over the years,
carries both the rain water of the spill basin area and
city effluents and provided a free waterways for transporting
from South Bengal (only 20 yvears back 7500 boats used to
carry vegetables timbers, hay and thatch to Baghbazar) has
by now becouwe heavily silted and suffers from continuous
encroachment on the embankment, The WHO master plan for
water supply, sewerage and drainage for Greater Calcutta
envisaged desilting of drainage basin and of canals
(in 1960s )3 CMPO even recommended “a ‘canhal park—way system
along the circular canal in the north and east and Tolly's
Nullah in the south with greenery, to be connected with
river front promonade. ".All these plans now survive only

on the drawing broad.

Beside the canal system mentioned above, one
''"Dry Weather flow'' (DWF) and one Storm Water Flow!'
(SWE) channel were constructed to assist quick disposal
of water and effluent. DWF originates at Topsia and SWF
originates at Ballygunge Pumping Station, the former with
a width of 6-10 m and a depth of 2 m, while the latter
has a width of 50 m and a depth of 4-6 m, Both pass through
Bantolla secdimentetion tank (which remains non—functional),
The open—cut canals and channels, we have already noted,
contribute towards the sustenance of Pisciculture through
cevage —fed Dbheris (ponds) covering 7500-8000 acres, and
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irrigating agriculture ih”éﬁgﬁf“ie?ooghggres of paddy field.

But the drainage and scuerage system remainé geriagtric
and can not cope with about 700 million liters of municipal
effluents and untreated industrial effluent from 12,000
licensed unit which continue to pour into the system which
was built for one million people inhabiting 40 sq. km, IT
is interesting to note that CMDA considered the renovation
of system only under JCUDP III (1983-84 onward)., It is reported
that the city's 53 km, of underground drain get dbout 2057
million cubic feet of silt every year of which not more than
half o million can be removad, This silt in underground system,
as noted earlier, ultimately joins the open-cut canal system
of Calcutta (Ghosh, A,K. et al. 1986; Ghosh, A.K. 1987).

Further, in CMC, a large tract of area in Beliaghata,
Narkeldanga, Kidderpore, Watgunj etc., remain unsewered Lol
long; while much of the area outside CMC but within CMA, remain
without a sewerage and drainage system,

VII. SOLID WASTE DISPOSAL

The City of Calcubtta produces about 2,000 tonnes of
solid waste per day. The civic budget shows that a major
allocation (33 per cent) has made for an effective clearence
of So0lid waste and transportation to the central dumping
ground in the east. While an examination of the system of solid
waste dump in CMC area will reveal a horrifying eXposure of
the human population to the stinking waste, pests and other
hazards, Further the conservancy service disposes of 1300
tons a day or 65 per cent of the total daily solid waste
produced in the city, while the rest of the solid waste
remains in dumps.scattered unhygenically over the ety
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CMDA proclaimsg that, gaining from eXperience over
20 years, plans have been formulsted with a mix of short tern
tactics ang long term strategy, Large road sides vats would
be replaced by demountable containers and box carts by g
larger wheeleg carts, In 1986, CMDA reports claimed tha+ to
raise  the efficiency level of garbage iisposaL, a master
plan is being implementec 4% g cost of Rs, 18,95 crores,
and 'there has been all round improvement in garbage collectior
transportation and disposal system!,

However, the Survey made by the author ang his team
from the Environment Monitoring Wing, revesgls 5 Completely
different picture, Garbage continues to accumulate in the
open dump in almost all human habitation aress (irrespective
of location e.8, Camzc Street, Ballygunge, Free School Street,
College Street, Southern Avenue) and so called enployment
of 200 tipper truoks,Dumpers, Dozers, Tractors and Wreckers
appeéars to have made little improvement, Situation in the
rest of CMA region appears to be even worse, '

The s0lid waste from the city was dumped in Salt
Lake area, first by acquiring one square mile ares (2.59 Sq, km,
in 1865, Subsequently, during 1868-72, a railway line was
constructed to facilitate local transportation of garbage,
The reclsmation process, however, continued with the dumping
of garbage over the years ang reclaimed lands were being
leased out for short-term periods for cultivation and
pisciculture in the water bodies, which were left in between
dulping arecas; settlements gradually Sprang up and IWMED
report (1986, shows that at present 800 acres of 8arbsge firns
in nine wvillage settleménts of Dhapa and cdjolning: area, are
used for Erowing as many as 11 Crops a year, Dumping of
garbage has raised the land level Pt ot e ter; but the
landfill has produced 'an €colomically viable ngtural
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linked with the waterbodies of the area' (Ghosh, D.J., and
Sen, 1987). The rate of productivity is calculated to be
1,500 quintals of vegetables per acre per year. Ghosh and
Sen, 1987). opined -that, vk profor i ;
necessary technqlog;cal upgrading Dhapa garbage farms

could produce a low cost Lechnlaue of solid waste recycling

~in agriculture but did not explain about the possible impact

of continuous landfilling in the same area or how long the
Dhapa area could sustain the accumulation of solid waste from
the city., Bven if arrangement is made to clear all 2000 tons
of solidwaste per day, how and where the same is going to be
deposited and recycled? The alternatives of lanc filling:
process exist but the composition of city's garbage (after
having been screened by rag pickers) (Table 1) may hardly
leave scope for generatlon of blo—gas and electrlclty in view
of low calorific value.

1X, NOISE POLLUTION

While the major resources e,g. land, water, vegetation
and air and the impact of development on those have been dealt
with in the foregoing sections. We have not so far discussed
pollution created by noise. The ever increasing number of
vehicular traffic, din of small sector industrial units,
indiscriminate use of public address systens, all these contribute

. %o the noise level in the city., The medical experts in ENT

diseases have expressed a great concern regarding the high
noise level of city and its impact on audibility and other
physio—neurological functions. The results of a survey oxl

noise leveliin Culcutta are shown in Table 2,

Since Calcutta has no strict zoning pattern and no
regtrictive practices of residential Séttlements,are followed,
it will be difficult to compare the mnoise level in the city with
the standard recommended by internationally acclaimed body,

‘e.g, Environmental Protection Agency (EPA) of U.S.A. However



EPA standards, which classify residential areas into five
different categories - very noisy (58 db), noisy (53 db),
urban {48 db), suburban (43 db) and quiet suburban (38 ab) -
specify average noise level bvtween 38 db to a maleum of
58 db. In none of the Calcutta 01ty areas, *he n01se level
is less than even the hlghect per mitted standard of BPA It
is however ‘interesting to fote that the hlgh-valued areas
of Alipore res1dent1al ssctor have the lowest n01se level

‘but-even that is above the perﬂltteu max1mum. uxposure to.
‘85=90 db for eight- ‘hours daily can mahe a person deaf 1n 30 years
~according %o wellknown ENT pch,rts in th0'01ty. Ihe other.

- effects of Hoise pollutlon Jnclude stress, Idtlgue, peptlc
-ulcer, nnlltiu headache, hedrt—allment ‘and psychic deficiency
‘which are, 1n01dentally, not so uncommon amongst the .citizens

of thls metropollss
X CONCLUSION

The Sfrategy for management of urban = resource and
ensuring a healthy growth pattern has been discussed, more
seriously since 1960s .. Howsver, of the 31 schemes identified
for 1mplementatlon durlng 1966--86 under BDP, the author's
analysis shonsthau only 2 have been completed, 6 partlally
completed and 23 items have not been touched. While the
expendlture durlng last 13 years of BDP on_ sewerage and .drainage
alone was, as hlgh as 50 Crores, 1t i.s clear ithat prov181on of
fund aianc will not lead to any ﬂTIdCle. The 51tuat10n A,
however °t111 retrlevable Ve wili suggest the following
measures ; G

1. Urban development must be restricted in the line of land-use
.map, currently being published under W.B.T, and CP Act, 1979

2+ Sub-surface: water resource should be napped regiéhally and
only controlled vit! ﬂrgwalshould be permitted based on
recharglng—w1thdrawal ratlo.
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Aﬁy further development of the city by reclaiming marshland,
wetlands and lowland in south and the east nust be banned,

Major Paleo courses, as suggested by the GS ar report should

be re—excavated to facilitate better dralnage and saV1ng the
city from becoming marooned for ever.

::A_l potable watur -supply must be.. properly trea+ed and

fcgu¢arly checked at tap—ends for correctiwe measures.

Since, it is impossible to find additional road ‘space,

encroachment on the fcot—paths should be stopped and .

a2ll existing set ups along major trunk and arterial
routes, on the pedestrian way should be cleared off,
This will prevent millions of pedestrians fronm |
transgressing road space, and thereby making the traffic
slover, which in turn lesads to a higher rate of toxic
emission,

The public transport system must conform to ''"Pollution
Under Control (PUC)'certification rules and abatement

of noise rules.

The existing open space, parks, gardens and public pools
should not be allowed to be converted but must be taken

up for restoration and meintanance as a top priority

item, Additional open space and recreational areas must
be earmarked in the next perspective plan to raise the
ratio of open space to 1,5 acres/1000 persons.

The comservancy services must be monitored with strictest
vigilance, if necessary under contractual obligation, and
a master plan be drawn up to identify future dumping sites

and recyclying methodologies.

An arbore-horticultural design for the CMC and broadly for
CMA (in phases) should be drawn up with clear perception of
species, density, appropriate location etc.,, and implemented

by 1995,



9. Monitoring of air, water, land pollution and post-monitoring
‘ action for rectifying the ills must be centralised and
“co—ordinated by the Qtaté-ﬁepartments,_of*LoCal @overnment

and Urban Develepment;: Environment and Waterways as well
e =R E0 maaor—agenc?@%wsaehyas‘CMD$1 GIT. anﬁ CMC.

~ <k “hagzard control eell with proper.equipment and authorlty
should be put under the Departmcnt of ﬁnv1ronment

12. Restrlctlon should be 1mposeu agalnst issuance- of trade
I license and permits for the setting up of small/medium/
il large sector units in predominantly r951dent1al areas,
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TABIE - 1

CHARACTERISTICS OF SOLID WASTE OF CAICUTTA AREA

A

Conponents

Leaves
Garbage
Hays—gstraw

Coconut shell
Paper

Ash and Earth
Ignited Coal
Earth

otone

Iron emetal
Bone

Leather

Polythene/Plastic

Glass

Percentage wt,

B
Chemical Anglysis

15,05
16,05
6.3

4,95

Sieili]
33458
8.08
6.64
152
0.66
0.40
0.86
@xb5
@87

C

pH

N2

K2O

Carbon

Org, matter

¢/N

Caleorifiec wvalue

BTU/1b

Moisture

2707.70
41.10

Organic matter Sie29

Tis ol
0.55
0.40

19.50
35.24
37.40

Source : Ghosh, A.K., (in press).






|
| REFERENCES : L g O
| | : i
'Eéﬁ? } T Amrlta Bazar Patrlka 1988. Winging. their way to
B |- SantragieniTPe B January 20, 1988, Calcutta. -

2. . Benthall, A.P. 1946, The trees of Calcutta and its
nelghbourhood Thacker Spink and Cod (1933) Ltd

Calcutta. 1"513-”,4; e i R MR o R

o s EALE ¢

‘e Mu--‘

S Bo o NuKi., 1965, Calcatta, a premature mgtropolls, 5
Scientific American, 213 252-262.
4, . Chakrabartl,‘D.; Ghosh, D., end Niyogi, S 1987. Calcutta
----- “Pollutants : ' Appraisal of some heavy metals-in Galcutta

4 0ity Sewage and sludge in use for fisheries and
agriculture. Int, J. Environ, Anal, Chem,, U.K.

%7 5, Chakrabarti, S.,Ghosh, Gautam and Hore, T.B. 1985,
: Final Report on‘Envaroﬁmehtal Geoscientific Studies in
Calcutta Metropolitan Area, Geological Survey of '
e indiog 1oi0. |
8. CMDA, 1983, Report on 'Health and Socio—Economic Survey
of Calcutta Metropolitan Area', Calcutta Metropolitan
Developument Authority. - :
7. CMDA, 1986, Calcutta's Basic Development PTOJLCt s A
background paper for Int. Workshop on BDP : Retrospect. 1-53. -
8. DEC, 1945, Report of the committee to enquire into the
drainage condltlons of Calcutta and adjoining area.
Drainage nnoulry Gommlttce, Governmont of West Bengal
1=176, '
! 9, ' Government of West Ben*al 1989. bconnmle Rev1ew 198889 .
k . 1-97; Stitistical’ appendlx 1-214. :
10. Ghosh, D. 1983, Sewage treatment flsherlos 1n,Eaet
Galcutta. Report to the Department“bf FlShnTleS.
Govh. of WeB., 1-29.°7 G - |
11. Ghosh, D. 1985. Dhapa Report : From dlSpOual ground to
WAR (Waste as Resource) field, East Calcutta Wetland
Project. Departuent of Flsherles.,Qovt. oL W e Baty L2



_25_.

L% ubOuh, 10} 5 Senv Susmlta 1987. Eeologlcal history of Calcutta's

Wetland Conver81on. Enx;rggg ;a; anservatlon 14(3): 219—226

13, Ghosh, A.K., sen, . JwK; Sengupta, T., Kacker R:iK.
Chaudhuri, K.’1986 Canal System of Oalcutta, Ind, J._

n, Galcut‘ta

g(eh . 71—81. : A -

14, Ghosh, A.K. 1987a. sy lietropolitan
Dlstrlct Urban Managerent -3 : 1=5, I1GUS, Calcutta.

15 Ghosh A.K, 1987b. Ecolozy of -a Metropolls- “Talcutta .

P. 52-87 In Bcology of Urban India (ed, Pramod Singh),
“AShlSh Publlshlng House, New Delhi, gl \

16, Ghosh, A.K. 1988, Urban Ecology : A Case Study of Calcutta.
Monograph Serles 2.5 0393 Insty _Tocal Govt Urban Btudles,
Govt, of W. B ¢ o SRR : :

17. Ghosh, “A, K. (1n press). mnvlronmental.ASPects of Calcutta
Metropolitan Area, Monograph Series 4 : Inst. Local Govt,
Urban Studies Govt. of W.B. SRt

18, IIGUS, 1989. A Handbook for Municipal Admlnlstratlon.(lnsti—
tutet of Iocud Government and Urban. Studies), Govt. of W.B.

19. IWMED, ‘1988, Management of Urban.and Peri-urban Wetlands,
Calcutta Metropolitan Area Wetland Resource Development
Project., (Institute of Wetland Management and Ecologlcal
'D651gn) 1-20. ;

20, Munshi. Sunil 1986; MlSSlng llnk in Calcutta's Land Use
Planning, Urban Managewent, 1 : 9-17, IIGUS, Calcutta, -

21, NEERESSIG38 5 Nir quality status Hdrm Ten Cities. india.
1982-1985., National mnv1ronmental Englneerlng Research
" Institute. Nagpur, L0, ‘ e
22. Sinha, . 1988. Calcutta : Problems of Growth : valuable
solutions. Sci. Tech. Foecus, 1(1) : 13. 16 :

23. The Telegraph, 1988. Rs. 49 cr. plan to eytend valt Lake -
Township. AugustAEl. l988,bCalcutta. '



lo.

I

2

135

e

CENTRE FOR URBAN ECONOMIC STUDIES

Discussion Paper Series

Solid Waste Management in Calcutta Metropolis - Pabitra
and Sulipi De (May, 1992).

Glri

Waterlogging and Issues Relating to Drainage in Calcutta

Metropolitan District - Arpita Bhattacharyya
(June, 1992). £ '
The Structure and Working of an Urban Labour Market in

Tndia -~ A Survey of Two Residential Locations

in Calcutta = Asis Kumar Banerjee (July, 1992) .

Evolution and Growth of Municipal Towns in Calcutta

Metropolitan Aresa - iahalaya Chatterjee

(august, 1992). égwff“fﬁaﬁ

Wholesale Market : Study of a Market in Calcutta -fdaf’

- Projjwal Sengupta (September, LOgI
Thika Tenancy in Bustees of Calcutta : A Study
- Swati Ghosh (October, 1992).
Aspects of Goodsflow in Calcutta Metropolitan Area
- Pabitra Giri (November, 1992).
Housing in Calcutta : Problems and Policy Issues
- Nipa Ghosh (December, 1992).

The Metro Rail of Calcutta s A Study - Kuntala Lahiri -

(January, 1993).
Passenger Twansport Tn Calentta Métropolitan District
— Sudeshna sen (Fgbruary, 1993).
Consumption and Income in Calcutta Metropolitan Area
- Tndrani Chakrabarty (Macch, 1993) .
Some Aspects of Calcutta Port - Arun Prasad Sen
(april, 1993). ' 7
Metropolitan Growth and Dgmographic Changes in Calcutta
_ pabitra Giri and Shukla Bhaduri (May, 1993).




