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Preface

In exercise of the powers conferred by ssixctions (1) and (3) of Section 3 of the Environment
(Protection) Act, 1986 (29 of 1986), the Central Government has constituted National Ganga
River Basin Authority (NGRBA) as a planning, financing, monitorghgoandinating authority

for strengthening the collective efforts of the Central and State Government for effective
abatement of pollution and conservation of the river Ganga. One of the important functions of
the NGRBA is to prepare and implement a GaRigar Basin Management Plan (GRBMP).

A Consortium of 7 Indian Institute of Technology (IIT) has been given the responsibility of
preparing Ganga River Basin Management Plan (GRBMP) by the Ministry of Environment and
Forests (MoEF)GOI, New DelhMemorandum of Agreement (MoA) has been signed between

7 lITs (Bombay, Delhi, Guwahati, Kanpur, Kharagpur, Madras and Roorkee) and MoEF for this
purpose on July 6, 2010.

This report is one of the many reports prepared by IITs to describe the stratdgymation,
methodology, analysis and suggestions and recommendations in developing GandzaRiner
Management Plan (GRBMM)e overall Frame Work for documentation of GRBMP and
Indexing of Reports is presented on the inside cover page.

There are twoaspets to the development of GRBMMedicated people spent hours
discussing concerns, issues and potential solutions to problems. This dedication leads to the
preparation of reports that hope to articulate the outcome of the dialog in a way that is useful
Many people contributed to the preparation of this report directly or indirectly. This report is
therefore truly a collective effort that reflects the cooperation of many, particularly those who
are members of the [IT Team. Lists of persons who haveibated directly and those who

have taken lead in preparing this report is given on the reverse side.

Dr Vinod Tare
Professor and Coordinator
Development of GRBMP
IIT Kanpur

3| Page



Report Code053 GBP_IIT_SEC_ANL_15 Ver1 Dec 2013

CONTENTS
Sl. No. Page
No.
1. Introduction 6
2. Urbanization in WesBengal 6
2.1Regional Pattern of Urbanization in West Bengal 10
2.2 Migration Characteristics and Slum Population in West Bengal 14
2.3Water Demand and Waste Water Disposal 16
2.4Wastewater drainage and treatment 20
3. Industrialization in West Bengal 23
3.1 A Historical Account 23
3.2 Industrial Growth in West Bengal: The Recent Trend 26
3.3 Industrial Investment Scenario in West Bengal in-Re$sbrms period 29
3.4 Composition of Manufacturing Sector in West Bengal 30
3.5 Geographical Distribution of Industrial Units 32
3.6 Emerging Industrial Centres in West Bengal 35
3.6.1 Haldia 35
3.6.2 Kharagpur 35
3.7 Implications of Industrialization for the Ganga River Basin 37
4. Conclusion 42
References 43

4| Page



Report Code050 _GBP_IIT_SEC_ANL_15 Ver1 Dec 2013

5|Page



Report Code053 GBP_IIT_SEC_ANL_15 Ver1 Dec 2013
1. Introduction

Development of a nation presupposes inter alia growth of urban areas, on the one hand and
industrialization, on the other. While rapid urbanization and industrialization is considered
O2NYySNEG2YS F2NJ FIFaidSNI ANE g (K ficak enviroryheniahcasy, Q& S
if the process is not directed and controlled appropriately and if it does not imbibe the principles

2T (GKS YdzOK dzaSR I|yR [|6dzaSR GSNY WwWadadl Ayl
unsustainable development including ruthlaaslustrialization entail not only greater demand for

natural resources and environmental goods, but it also leads to compromising of environmental
quality .

In the course of history all major civilizations have developed on the banks ofmajor rivervand Ri
Ganga is no exception. Since time immemorial, River Ganga has been a perennial source of
livelihood for millions of people across the country. However, due to, myriad of factors
comprising, among others, population growth, unreasonable and unregulgtedth of urban
centres, unregulated pollution from industrial activities, significant infrastructure deficit and weak
enforcement of legislations, the river is currently confiesh with multitude of problems.

Against this backdrop, the present study attpts to examine the state of urbanization and
industrialization in West Bengaglone of the leading basin states, and offer possible solutions for
reviving and restoring water quality of River Gahgaccordingly, this report is divided in two
broad sectios ¢ first section dealing with issues and challenges arising out of urbanization in
West Bengal; and second section dealing with the issues and challenges related to industrial
development and the consequent implications on River Ganga Subsequenthaghselction
presents a set of conclusions and recommendations for consideration under the overall
framework of the Ganga River Basin Management Plan MERB

2. Urbanization in West Bengal

284G . Sy3lfQa daNb I yAl Mcantuy wheNKo&ad previbuy calléd?z £ |
Calcutta, emerged as the first port town and a commercial. ditybanization was highly
concentrated in the Calcutta region as British brought trade to Calcutta, which subsequently led to
industrialization. Calcuttavas the seat of colonial administration and the centre of colonial trade.

Most of the major labour movements from Bihar, Uttar Pradesh and Orissa (now Odisha) to the
tea gardens in Assam and plantations in Africa took place through Calcutta. Indusidh gr

around Calcutta was primarily based on expariented jute industry and was fuelled with the
availability of favourable factors like access to port facility, inland water transport via the river
network supported by the Ganga and the railway infrasture, thus covering a huge hinterland.

In course of history, there has been continual rise in the share of urban population in the state. As
shown in Figure 1, around independence the level of urbansation in the state was 24% which was
well ahead of seeral states in the country; and currently about 32% of the total population lives

in urban areas. What is disquieting is that there has been spatial concentration of urban

! Similar profiles havdeen developed for other main states inGla@gabasin, viz., Uttarakhand, UP and Bihar.
Subsequently a consolidated document is prepared for the entire Ganga basin.
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population in Kolkata urban agglomeration comprising the Kolkata Municipal Comgoratea

and five other neighbouring districts viz. South-Rdraganas, North 24 Paraganas, Howrah,
Hoogly and Nadia. All these districts fall under the Ganga river basin. According to 2001 census,
about 59% of the urban population of the state was regidamnly in Kolkata metropolitan area.
Interestingly, Kolkata metropolitan area has three municipal corporations, 39 municipalities, 72
cities and 527 towns and villages. In 2011, Kolkata urban agglomeration was home to over
14.1million population, makingtithe third-most populous metropolitan arean the country
(Census of India, 2011). As a saturated citglkd€a is confronted with overpopulation,
unsustainable development, infrastructure deficiencies, unregulated growth of slums/ poor
settlements, inadequate municipal services, considerable urban pollution and many other
associated socteconomic problems.

Figure 1: Ruralurban Distribution of Population in West Bengaluring 19512011 (%)
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Source: Census report of India, 2011

As showns in Figure\®est Bengal witnessed slow and largely study rate of urbanization till 2001,

the last decade has again experienced sudden upsurge in urban populBlierestimates reveal

that the growth rate of urban population in West Bengal declined during the perfigi-1971

and again steadily dropped especially during 22001 before shooting up for a phenomenal rise

again during the last decadg¢. A { S6A &S GKS 3AINRGGK NIYGS 2F dzND I
districts recorded a phenomenal increase from 25% i@6112001 to 50% in the following decade.
According to the provisional data of Census 2011 (Census of India, 2011), West Bengal remains
one of the highly urbanized states of the country with currently 32% of the state's population
residing in urban areas andranks fourth highest tbanised states in the country.
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Hgure 2: Growth rate of Urban and Total Population
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Source: Computed from the Census reports of the respective years

According to the census 2011, West Bengal has made phenomenal jump in the number of urban
OSYiNBa 20SNJ GKS fFraid 2yS RSOIRS® ¢KS ydzyo SNJ
780 in 2011 and the number of statutary towns has increased from 3280a to 909 in 2011. In

2001, the state had as many as 58 clesgies, 29 clasH cities and 56 cladl cities ( Figures 3 &

4). It is interesting to note that as a consequence of forces of developmet around 580 hitherto
villages have have graduatdd the status of urban areas. As expected, towns and cities are

flI NBSfte& O2yOSYiUNIGSR AYy WNAGSNI o6 y1 QcitiBshaidi NA O
70% of clas#l in 2001. North 24 Paraganas alone had a share of 22 cities in 2001 fobgv@eith

Hooghly (Table 1).

Figue 3: Numberof Towns/Cities in West Bengalccording to Class, 19€2001
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Source: Census Report of India 1981, 1991, 2001

Figure 4: Number of Towns in West Bengal according to Years (19020tbl)
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Source: Census Report of India of the relevant Years.
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TABLE 1:  DISTRIGWISE CLASSIFICATION OF CITIES IN WEST BENGAL

District | 1 " v V VI
1991 | 2001| 1991 | 2001| 1991 | 2001 | 1991 | 2001 | 1991 | 2001 | 1991 | 2001
River Bank District

North 24 16| 22| 7| 2100|4137 |12]12|2]1
Paraganas
South 24 o | 2| 4| 1|6 |6 |12| 4|96 2]:2
Paraganas
Burdwan 5 6 4 2 8 6 15 14 23 27 6 11
Hooghly 6 9 4 2 5 4 7 6 12 16 2 3
Howrah 3 3 1 1 3 7 17 14 22 23 1 5
Kolkata 1 1
Malda 1 1 1 1 1 1 3
Midnapore

. 3 3 2 4 4 4 9 4 1 4 3 2
(Undivided)

Murshidabad| 1 1 1 3 9 7 1 5 6 13

Nadia 3 3 4 5 4 3 4 4 11 10 1

Subtotal 39 51 27 21 50 41 78 58 | 106 | 114 | 17 24
Non River Bank District

Bankura 1 1 1 1 1 1 1 1 2 1 1

Birbhum 2 3 4 2 1 1

Coochbehar 1 1 2 5 5 3 1 1

Darjeeling 1 2 1 2 2 2 2 1 2 2 1

Dakshin 1| 1 1| 1 1

Dinajpur

Jalpaiguri 1 1 2 1 3 4 5 7 4 2 1

Purulia 1 1 1 3 4 2 3 5 1 1

UFtar. 1 1 1 2 1 1 1 1 2

Dinajpur

Subtotal 5 7 8 8 14 15 18 18 15 14 5 4

West Bengal| 44 58 35 29 64 56 96 76 | 121 | 128 | 22 28
Source: Census of India: Relevant Issues
It is further noticed that the proportion of urban population in Classties has risen over time.
On the contrary, in clag$, 1l and IV cities, the proportion of population is found to have come
down. However, the last two categories present an iasiag trend (Figure 5). All these clearly
reveal the enormity of the problems that has come up with the pace and nature of urbanization in
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West Bengal. Especially, the growth of clasgies across the river basin both in terms of size and

number may pos a serious challenge not only to the health of the river basin in particular but
also in terms of public health, safety and quality of life in general

Figure 5: Proportion of Urban Population in West Bengal according to Class, 13811
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SourceCensus of India, Relevant Issues.

Another important feature of urbanization in West Bengal is the high density of urban population
which in Census 2001 was recorded to be around 6798 per sq km. Intriguingly at that point of time
almost 28% of the urban polation was residing in only 2.93% land area of the state
(www.wburbandev.gov.in/11th_Plan/8.pdf) causing severe pressure on urban and municipal
infrastructure, services and quality of life.

2.1. Regional Pattern of Urbanization in West Bengal

As stated earlier, and as depicted in Figure 6 the growth rate of urban population is relatively
KAIKSNI Ay Yzaild 2F (KS WNRAGSNI oly1Q RA&AGNROG A
for economic growth and focus of developmental intervensorSome of the districts with
exceptional decennial growth in urban population during 2ad1comprise Malda (129%), South

24 Paraganas (92%) and Murshidabad (92%) indicating phenomenal shift of population towards
urban centres as well as graduation othierto relatively larger villages into smaller census/
statutary towns. On the otherhand it is interesting to note that Kolkata which is over three year
old city has recorded negative growth rate during the last decade, signifying saturation and
decelaraton. Evidentaly increasing pressure on infrastructure, rising real estate costs and
declining quality of life in Kolkata has led to out migration.
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Figure 6: Growth Rate of Urban Population in West Bengal in 2a8011 (%)
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Source: Census Repaiftindia 2011

Figure 7: Major Urban Centres along River Ganga in West Bengal
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As shwon in Figur@ in the case of the river bank districts of West Bengal there exists a strong
correlation between urban population and total population. As stated earlier, this signifies major
part of urban populatiorgrowth across West Bengal is led by high population growth in river bank
districts in the last decade
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Correlation Coefficient between Growth Rate of Urban Population & Total

population
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Figure 9 showns that there is greater concentration of urban population in river bank districts.
Among these, Kolkata is classified as fully urbanized followed by Howrah with 63% and North 24
Paraganas with 58% urban population. There has besenimi the proportion of urban population

in last decade in almost all districts of West Bengal, with river bank districts leading the trend.

Figure 9: District wise percentage of urban population in West Bengal (125111)
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Source: Census Reportlaflia, 2011

From Figure 10 it is interesting to note that among the major towns in the state, Baranagar
followed by South Dumdum, Kamarhati and Kolkata record incredibly high density of population
which is inexcess of 24,000 persons/ sg.km. All these $oiath in the Kolkata Metropolitan Area

while the
district.
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Figure 10: Density of Population in select Urban Centres of West Bengal
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A further classification of the districts in Table 2 according to the magnitude of urban population
and urban population growth clearly reveals the extent of urbanization of each district. It is
evident that over the years, while sontistricts have moved from establishing an urbanization
trend to getting urbanized, there are districts which have retained rural status. As per the Census
HamMMm 2y | @GSN IR S NI @IFy [0 SR xpa WNFRYG & I NBt O2y a
2F GKS mMn WNAGSNI OolFyYy1Q RAAGNARAOGA NBE SAGKSNI C
towards urbanization.Districts like Kolkata, Howrah and North 24 Paraganas are already
urbanized, while Hooghly and Burdwan experience the trend bénization. Intriguingily Malda
despite having witnessed the highest decennial urban population growth rate, as a district still
continues to be classified as rural
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TABLE 2: DISTRICWISBJRBANIZATION TRE IN WESBENGAL
Districts \ 1951 \ 1961 | 1971 | 1981 1991 | 2001 | 2011
River Bank District
North 24 Urbanizatio | Urbanizatio | Urbanizatio . . . .
Urbanized | Urbanized | Urbanized | Urbanized
Paarganas n trend n trend n trend
South 24 . . . . . . .
Still Rural Still Rural StillRural Still Rural Still Rural Still Rural Still Rural
Paraganas
- . .
Burdwan Still Rural Still Rural Still Rural Still Rural Urbanizatio | Urbanizatio | Urbanizatio
n trend n trend n trend
. . ) ) ) Urbanizatio | Urbanizatio
Hooghly Still Rural Still Rural Still Rural Still Rural Still Rural
n trend n trend
Urbanizatio | Urbanizatio | Urbanizatio | Urbanizatio
Howrah Still Rural Urbanized | Urbanized
n trend n trend n trend n trend
Kolkata Urbanized | Urbanized | Urbanized | Urbanized | Urbanized | Urbanized | Urbanized
Malda Still Rural Still Rural Still Rural Still Rural Still Rural Still Rural Still Rural
i
ldnapore | - < pural | stilRural | Still Rural | Still Rural | Still Rural | Still Rural | Still Rural
(undivided)
Murshi
) urshidaba | - < pural | still Rural | Still Rural | Still Rural | Still Rural | Still Rural | Still Rural
Nadia Still Rural Still Rural Still Rural Still Rural Still Rural Still Rural Still Rural
Non River Bank District
Bankura Still Rural Still Rural Still Rural Still Rural Still Rural Still Rural Still Rural
Birbhum Still Rural Still Rural Still Rural Still Rural Still Rural Still Rural Still Rural
Coochbehar | Still Rural Still Rural Still Rural Still Rural Still Rural Still Rural Sitill Rural
Darjeeling Still Rural Still Rural Still Rural Still Rural Still Rural Still Rural Still Rural
Daksin . . ) . . . .
o Still Rural Still Rural Still Rural Still Rural Still Rural Still Rural Sitill Rural
Dinajpur
Jalpaiguri Still Rural Still Rural Still Rural Still Rural Still Rural Still Rural Still Rural
Purulia Still Rural Still Rural Still Rural Still Rural Still Rural StillRural Sitill Rural
Uttar
o Still Rural Still Rural Still Rural Still Rural Still Rural Still Rural Still Rural
Dinajpur
West Bengal| Still Rural Still Rural Still Rural Still Rural Still Rural Still Rural Still Rural

Source: Magnitude inferred from TableCHnsus Report of India 1981, 1991, 2001 and 2011, Government of West Bengal)

2.2. Migration Characteristics and Slum Population in West Bengal
Migration is one of the important factors contributing to the growth of urban population in the

country. The totalrban population of the country, excluding Jammu and Kashmir increased from
217.6 million in 1991 to 283.6 million in 2001 registering a growth rate of 30.3%. The migration
data of Census 2001 indicate that 20.5 million people enumerated in urban areass atre
country are migrants from rural areas who moved in during the last 10 years. In line with this
trend, West Bengal has also witnessed significant rise in migration. In 2001, West Bengal was the
third largest recipient of migrants (5.5 ml) by pladeboth from other states and other countries

next only to Maharashtra and Delhi (Census of India, 2001).

Examining the total number of 4migrants by last residence (duration@years) into important
urban agglomerations, it is observed that Kolkata agglomeration is one of the leading destinations
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witnessing more than 8.22 lakh-migrants during 1992001 and which constituted about 6.2%
of the total population. Among them, over 4.70 lakhnmgrants were from within the state, 2.97

lakh from other states and the remaining 55,000 were from other countries e.g., Bangladesh,
Myanmar, etc. (Census of India, 200

Obvious fallout of unrestrained urbanization is the concomitant rise in urban slums and slum
population, posing further challenge to city administration as well for the receiving environment
(Figure 11). According to an estimate, in 2000, there w&28 slums in West Bengal of which as
many as 6330 were nemotified (www.westbengalstat.com). Over the years the slum population

in the state has risen considerably. From a modest 30 lakh slum population in 1981, it was
estimated to be close to 66 lakh B001 ¢ the latter constituting a staggering 28% of the total
population of the state. Close to 15 lakh people reside in slums in Kolkata M.C. alone which
constitutes 39% of the total state slum population. Other urban centres with high concentration
of sum population are Asonsol, Durgapur, Uluberia and Howrah (Annexure 14). According to an

estimate, total slum population in West Bengal is projected to cross 8.5 million by 2011 and 9.1
million by 2017 (Figure 12).

Figurell: Identified/Estimated Slumpopulation in West Bengal (in Lakh)
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Source: Compiled from the statistics released by: A Compendium on Indian Slums 1996, Ministry of Urban Affairs, Gavt. of Indi
and Compendium of Environment Statistics, 2000, Central Statistical Organisation, Mofis8tatistics and Programme
Implementation, Govt. of India. www.westbengalstat.com

Figure 12:  Projected Slum Population in West Bengal

9106055
9014179

8918616

8825399

8733188

8640642

8546755

i |

2011 2012 2013 2014 2015 2016 2017

Source: Ministry of Housing & Urban Poverty Alleviation, Govt. of India
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With the proliferation of slums and slum population, urban living conditions across the cities and

within the settlements invariably deteriorate. An estimate in Table 3 suggests that during 2002, as
many as 373 for every 1000 slums did not have sewes@em. During the same period,
arrangement for garbage disposal did not exist in 294 slums per 1000 slums. In 1993, out of every
1000 slums, as many as 228 slums had no drainage facilities and 590 had open drainage facilities
(www.westbengalstat.com). Athis data clearly present miserable living conditions for the slum
population in particular which affectes their health and in general the publidtheaf city
population as well.

TABLE 3: NUMBER OF NOTIFIED SLUMS BY AVAILABILITY OF SEWERAGE PER 1000 SLUM
IN WEST BENGAL

(July 2002December 2002)
Underground Sewerage System Number of Slums
States/UTs Available _ Not N.R. All Estimated Sample
Available
West Bengal 627 373 0 1000 2871 38
India 300 700 0 1000 26166 360

SourceCompiled from the statistics released by: Condition of Urban Slums, NSS Report No. 486, 58th Round {DelyehQoer
2002).

2.3. Water Demand

With the increase in population, the per capita availability of water across the districts of West

. Sy3lrt Aa F2dzyR G2 o06S t2¢ |yR ftaz2 2y (0KS RS
registered very low per capita availability of water compmhte nonbank districts. This is possibly
0SOlFIdzaS GKSNB A& 3INBFGSNI O2yOSyiNY A2y 2F Lkl
MoX GA0GK GKS AYyONBFaAy3d GNBYR 2F dz2NDBFyAal GAz2
districts is progcted to fall rapidly compared to the ndmank districts. It is important to note that

while on the one side across all districts there is a continual fall in per capita availability of water,
the demand in urban areas in general is on the rise, thug/rayrserious implications for the river

Ganga. According to a recent projection, the demand for domestic water is expected to increase

to 2102.5 BCM by 2015 from 1144.2 BCM in 2001 (Figure 14). As expected, Kolkata will continue
to lead urban demand witiits projected demand rising to 497 BCM by 2015 followed by North 24
Paraganas (409.28 BCM), Burdwan (229.13 BCM) and Howrah (174.79 BCM) ( Figure 14). The river
banks districts will witness total demand of as high as 1832 BCM ( Figure 15) while thahofithe

river banks will be only a small fraction at 15%.
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Figure 13:  Per Capita Availability of Water in West Bengal (in cubic meter)
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Source: State of Environment Report on Water Resource and its Quality
Note: First ten districts are rivdsank districts and the remaining are nomer bank districts.

Figure 14:  District wise Projected Demand for DomestWater in Billion Cubic Meters
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Source: Based on PFI Projections-f¥B, 2007)
Note: First nindistricts are norriver bank districts and the remaining ones are river bank districts.

Figure 15: Projected Demand for Domestic Water in West Bengal in Billion Cubic Meters
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Considering growth rate of domestic water demand in West Bengal, it is predicted that
commensurate with the increased urban population, the growth rate for West Bengal remains the
highest during 2002011 (17.91%). During the subsequent decades, evereigtbwth rate of
domestic water demand declines, a positive and high growth rate for the state indicates
enormous pressure in the coming days on the river water as a significant solid@mestic

water (Figure 16).

Figurel6: Growth Rate of Projectedemand for Domestic Water in West Bengal
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Source: Based on PFI Projections-(#B, 2007).

Turning to drinking water, the scenario is no better. Urban demand for drinking water is projected
to almost double from 25 BCM in 2001 to over 47 BCM by 2Gg&rés 17 and 18). Interestingly
river bank districts, having larger concentration of urban population, will alone demand drinking
water over 40 BCM by 2015. Similar to the domestic water demand, the decennial growth rate of
drinking water in river bank giricts will continue to remain higher than that in nower bank

districts (Figure 19).

Figure 17:  Projected deman for Drinking Water in BilliorCubic Meter (BCM)
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