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ABSTRACT

That a natural/environment system may collapse due to negligence and ignorance of ecosystems is reflected
by an imminent environmentally disastrous scenario in Calcutta, which is recently designated as the most
polluted city in India. A systems disaster is always preceded by a chain of critical events. This article analyses
the context of this systems chain and its inherent crisis (and the risks involved) – both of which together point
to an impending catastrophe.
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1.Prelude

The Calcutta city is located on the eastern fringe of river Hooghli at the lower end of the Gangetic plain.
The area forms a part of the lower deltaic basin of the Ganga-Brahmaputra river system. The river Hooghly
flows past the western part of Calcutta; the South 24 Parganas district forms the southern and south-eastern
boundary while the North 24 Parganas district forms the eastern and northern limits of the city. 

The subsurface lithology of Calcutta consists of sediments of Quaternary age. The occurrence of
groundwater underneath Calcutta is controlled by the geological set-up. In most parts of Calcutta, an aquiclude
represented by clay and silty clay with an average thickness of 25m to 40 m occurs at the top of the
sedimentary sequence. The aquiclude is underlain by silt, fine-to-coarse sand and, sometimes, gravels. These
sand beds are interconnected and behave as a single unconfined aquifer system (Chaterji et al., 1964) and open
themselves at Kalyani, which lies to the north of greater Calcutta (CMDA, 2000). Since the purified water
supplied by the Calcutta Municipal Corporation is insufficient for the population, groundwater is being tapped
by hand pumps and heavy duty tubewells. Apart from these, there are many tubewells installed by private
industries, housing estates and high-rise apartment blocks. 

For too long, our development priorities focused on how much the people can take from environment
/ecosystems (ecosystem are productive engines of nature) with little attention to the impact of our actions.
Calcutta is a glaring example and reflects the impacts of our action. The city mirrors a recipe of impending
cataclysm. Calcutta has damaged the environment probably beyond its capacity to rebound. The natural life-
support systems that environment or ecosystem provides will soon be not available. And we are responsible
for it. Because we probably did not think that our and our children’s future rested squarely on the continued
viability of the environment/ecosystems. The challenge for Calcutta in the late 20th century and the early 21st

century (i.e. the last decade) has been to understand the vulnerability and resilience of the environmental
systems. This is to enable us to find ways to reconcile the demands of human development with the tolerance
of nature. The result - Calcutta has gradually slipped into a signature of a brewing disaster, a man-made
phenomenon like 1942 famine. Why is such a situation? 
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There are a few primary reasons – 

(a) Excessive greed in the richer echelon of the society - more a matter of how much, how many and what
they consume.

(b) Exponential growth of population more prominent in particular section of the poorer people.
(c) For most of the people, ignorance is bliss and they prefer that way.
(d) People are highly indifferent to and callous about environment and prefer to neglect any civic problem

(particularly those concerning environment) or avoid it.

Scenario-1:

It is established the world over that a disaster is always proceeded by a chain of critical events (Sen and
Chakrabarti, 2008). Calcutta is no exception and reflects the chain as evidenced below.

Due to indiscriminate exploitation of groundwater, the water level has gone down in the southern part of
Calcutta to around 16 m below the ground level. The data are alarming and present a high risk situation. On
the northern periphery, say at Sinthi, the water level has gone down by 12 to 14 m. Monsoon has been
especially erratic during the last few years due to global warming and climate change. The level of water may
not, therefore, rise to the desired level. Furthermore, mushrooming high rises across the city cause drastic
depletion of underground water stock resulting in a significant fall of the groundwater level. As a consequence,
there is a high probability of subsidence any time in near future. Also concreting roadside spaces in the new
real estates hardly leaves any room for natural recharging of groundwater aquifer, more so, when groundwater
movement in Calcutta is mostly vertical. In fact, caving-in is quite common these days as recently noted at
Cossipur, Dalhousie, Salt Lake, Sealdah areas, etc. Salt Lake is a satellite township adjacent to the north-
eastern portion of Calcutta proper [the popular place named Ultadanga is its adjoining area in Calcutta proper].
Originally, this was a part of the vast marshy land to the east of Calcutta. 

Due to the overpumping of groundwater, the water level in the aquifers underlying Calcutta is getting
depressed. As a result, the pore water pressure in the aquifer is diminishing. This lowering of pore water
pressure has resulted in increase of effective stress (total stress minus pore water pressure) in the soil resulting
in consolidation of the soil. This is manifested in land subsidence as recorded by prominent cracks developed
in concrete structures/ buildings of Salt Lake area. 

Among the adverse effects in evidence, tilting of buildings, cracking of foundation, increased flooding as
being noted in many parts of the city are worth mentioning. The compact undersurface soil (due to lowering
of water pressure) seemingly afloat is perhaps the main reason behind the above damaging effects. In a slightly
stressed condition, the possibility of these soils giving away is resulting cracks in buildings, tilts and
subsidence/cave-in. 

Many municipalities on the periphery of Calcutta grant permission for construction of a house if the owner
or the promoter has already sunk a tubewell for water abstraction. In many municipalities, unfortunately the
realtors run the show. Where are we taking ourselves to? A formal chairman of the Ground Water Board at
Calcutta made his mind known quite a few years back by his following comments: ”The city should be
declared a no-extraction zone, the sooner the better“. He also suggested to CMC (Calcutta Municipal
Corporation) a few decades ago that withdrawal of groundwater be totally banned in areas that get filtered
surface water. But they were not heeded to (in fact, Calcutta should not be expanded based on only
groundwater as the water resource). In such an ambience, an earthquake of the magnitude of about 5 - 5.5 on
the Richter scale might bring about  unprecedented devastation in the city, more so when surface water bodies
are conspicuous by their absence (a product of boom in construction activities in the name of so called
”development”).

In the Rig Vedas, it is said that trees are the mother of rivers. In the absence of tall trees like banyan,
aswathya (Ficus religiosa), bot (Ficus indica / Ficus bengalensis), mango, neem etc. which have been
imprudently felled in Calcutta to make room for roads and buildings; rains are also gradually becoming scarce.
In this context, it may be interesting to note an anecdote from the history. When Maya civilization (in South
America) reached its zenith the denizens initiated development in major way. This included felling of tall trees,
construction of wide roads, large temples, tall victory towers, etc. Surface water bodies were naturally affected.
Forest covers were destroyed to give way to agricultural fields for feeding the rising population. Consequently,
there was a change of weather pattern in course of sometimes and Maya civilization quietly disappeared.

Indiscriminate felling of tall and large trees, filling up of surface water bodies, wetlands anywhere and
everywhere in and around Calcutta have resulted in the loss of ecological balance - a vital elementary condition
for human habitation. It may be worthwhile to note in this reference that during the last 50 years, the number.
of lakes in China have been reduced by 1000 and there are 20 lakes on average disappearing in China every
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year. And the world knows the effect (Source : Proceedings of the 13th World Lake Conference, Hubee,
China). All together, the above actions have effectively transformed the city into one with grimy character.
Toxic metals are present in the dust of nanoparticle size (10–9 and less). The presence of increasing amount
of NOX in the air probably because of numerous small-scale gold smelting as the evening falls around the city
is dangerous. These hazardous traits are gradually making Calcutta inhabitable. 

Studies on arsenic menace have revealed that arsenic contamination in groundwater is increasing and
always observed to be above the permissible limit i.e. 0.05 mg/l. It has been found everywhere in the Bengal
basin that in a natural systems perspective, if one system becomes more dependent on another system for its
survival than the latter can accommodate, the whole system may collapse. The exponentially growing vast
human population, much higher than the carrying capacity of the city, has indulged in widespread and intensive
extraction of groundwater for its consumption (including agriculture) while recharging is significantly less than
the desired level. The panorama is continuing for the last atleast 3 – 3½ decades. We are trying to reconcile
the growth of human system by excessively borrowing from the natural water system. This usually results in
a systems collapse also collaborated by the recent (2002) Earth Report. This is where Calcutta is leading to.
The very recent findings of arsenic above 0.05 mg/l in the groundwater regularly supplied to households for
consumption in the northern  end of Calcutta  around Baranagar (a municipality with highest density of
population in around Calcutta) and Dunlop Bridge is an ominous sign and points to a total systems collapse
in near  future. 

Moreover arsenic grains unfortunately are found to be adsorbed in nanoparticles and their elimination will
be technologically difficult (Sen, 2010). 

Scenario-2:

We know that the River Bhagirathi flowing by Calcutta is primarily a cocktail of industrial effluents,
sewage and water from the tributaries. If the original priestine “Gangajal” or “Ganga water” is found to be
1% in Benaras, can we expect any pure water here in Calcutta? 25 years of Ganga Action Plan have failed
to revive the river water. Less rains and silting  have reduced the flow quantity of the so-called river. The
problem has further been aggravated by so many upstream dams in the northern states of the country. The
Bhagirathi around Calcutta is unfortunately ecologically non-functional and full of harmful bacteria (more than
1 lakh MPN per 100ml of water as reported by the West Bengal Pollution Control Board).

Is this water potable? 
And are we well equipped to treat such water for our daily consumption at the municipality facilities? 

Postlude:

The river which has been for ages washing our sins, we have sinned to transform it to a big drain. The
existing policy of disaggregated management of natural resources like a river is certainly a failure. Moreover,
the exponential growth of population, the reduction of agricultural space in the  hinterland, paucity of potable
water availability, contaminant soil and water have duly transferred Calcutta into a transitional state where we
have overshot much more than 50% of the ecological capacity, We are gradually sinking into the realm of
chaos (Sen and Chakrabarti,.op.cit.). Calcutta is in the latter part of a chain of critical events .Small we be able
to survive, when the total systems fails or collapses due to the loaded effects.

Distortion of realities or suppression of facts may not probably be able to save Calcutta from the disaster,
looming large .It is just a questions of time – may be a couple decades or so !.
This is a lesson which every major and minor city in the country may learn. 

Conclusion:

This analysis shows how the various elements of an environmental system dis-balanced by anthropological
interventions can create a disastrous systems change ultimately resulting in systems collapse. Unfortunately,
this may particularly become catastrophic as rightly reflected in the present disastrous scenario of Calcutta.

Acknowledgement

The author wishes to offer his sincerest thanks to Dr. Ranen Sen, Visiting Faculty of Presidency
University, Calcutta for his productive suggestions during the preparation of this paper.



786J. Appl. Sci. Res., 7(6): 783-786, 2011

References

1. Bhattacharya, A.K, 2008. Hydrogeology and Land Subsidence in Salt Lake City, Calcutta, India; Elect.
Jour. Geotech. Engg,. 13: 1-14.

2. Chatterji, G.C., A.B. Biswas, S. Basu and B.N. Niyogi, 1964. Geology and Groundwater Resources of the
Greater Calcutta Metropolitan Area; W. B.. Bull. Geol. Surv. India, Ser B21: 150. 

3. CMDA Report 2000 Calcutta Metropolitan Development Authority : Lithological Logs of Boreholes (132
Nos.) over the entire KMDA area of Calcutta. W. B., India.

4. Sen, R., 2010. Pers. communication.
5. Sen, R and S. Chakrabarti, 2007. Disaster, Non-Linearity and Chaos – An Analysis; Curr. Sc., 94(5): 644-

647.


