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Chapter 1

National Ganga River Basin Project

1.1 Introduction

The river Ganga has significant economic, environmental and cultural value in India. Rising
in the Himalayas and flowing in to the Bay of Bengal, the river traverses a course of more
than 2,500 km through the plains of north and eadtetia. The Ganga basinwhich also
extends into parts of Nepal, China and Bangladeshc count s f or 26 per
landmass, 30 per cent of its water resources and more than 40 per cent of its population. The
Ganga al so ser v e Bestavwers whose cuttural ahdnsgirnitualGsignifidamace

transcends the boundaries of the basin.

Despite its importance, extreme pollution pressures pose a great threat to the biodiversity
and environmental sustainability of the Ganga, with detrimenfattsfon both the quantity

and quality of its flows. Due to increasing population in the basin and poor management of
urbanization and industrial growth, river water quality has significantly deteriorated,
particularly in dry seasons. Untreated sewageiathaistrial wastewater represent the primary
sources of pollution, with only orthird of the sewage generated in the rrgtem towns and

cities receiving treatment before being discharged in the river.

Inadequate wastewater collection and treatment indretsire/capacity provides the most
immediate explanation for this failure, as evidenced by the fact that 25% of pollution in the
Ganga comes from the industrial sector. Yet this issue is also intrinsically linked to the weak
capacity of local water and wi@water utilities and inadequate environmental monitoring and
regulation of point source pollution. . Other factors, such aspoart source pollution from
agriculture and livestock and poor solid waste management, also contribute to the problem.
Decreasd flow, common during the dry season but also fueled by substantial water
extraction for irrigation contributes to poor water quality in the critical middle stretch of the

river.



1.2 Ganga Clean up Initiatives

The Government of India (Gol) has undertal@@artup initatives in the past. The most
prominent of such efforts was the Ganga Action Plan, launched in 1985 later complemented
by a similar plan for the Yamuna, the biggest tributary of the Ganga. These programmes have
faced significant public scrutingnd, despite some gains made in slowing the rate of water
guality degradation, they have been widely perceived as failure. The main shortcomings of
these initiatives were: (1) inadequate attention to institutional dimensions, including the
absence of a lggrtembasin planning and implementation framework; (2) little effort made in
addressing systemic weakness in the critical sectors of urban wastewater, solid waste
management, environmental monitoring, regulation and water resources management; and (3)
inadequate scale, coordination and prioritization of investments, with little emphasis on
ensuring their sustainability. These programs also did not pay sufficient attention to the social
dimensions of river cleanp, failing to recognize the importance of nealtation,

participation and awarenegsasing.

The lessons drawn from these prior experiences indicate that improving water quality in the
Ganga cannot be achieved by plugging the infrastructure gap alone. Rather, any effective

initiative will have to aopt a thregoronged approach:

A Establishing a basilevel, multisectoral framework for addressing pollution in the river
(including national/state policies and river basin management institutions);

A Making relevant institutions operational and effectieeg( with the capacity to plan,
implement and manage investments and enforce regulations); and,

A Implementing a phased program of prioritized infrastructure investments (with emphasis

on sustainable operations and mobilization of community support)

1.3 The Ganga River Basin Project

As a major first step in achieving the above, the Government of India (Gol) constituted the
National Ganga River Basin Authority (NGRBA), on 20th February 2009, for the
comprehensive management of the river. The NGRBA will adapterbasin approach and

has been given a mulector mandate to address both water quantity and quality aspects.
The NGRBA has resolved that by year 2020, no untreated municipal sewage or industrial

effluents will be discharged into River Ganga.



Building on the higHevel dialogue with GOl on Ganga, The World Bank has been formally
requested to provide lortgrm support to NGRBA, through several phases of substantive
financing and knowledge support. While, the overall technical assistance andnprogra
development under the proposed project will focus on the entire Ganga Basin, the initial
emphasis of the specific investments under the first project will focus on main stem of Ganga
flowing through five basin states of Bihar, Jharkhand, Uttar Prad#tdrakhand and West
Bengal in India. Specifically, pollution abatement programs in cities on the banks of these
States which would include a range of municipal investments such as sewer networks, waste
water treatment facilities, industrial pollution caitmeasures, river front management and
solid waste disposal in the river through improved management in these cities and other
required supportive improvements. This is expected to be enabled through several phases of

substantive financing and knowledggpport.

The first project of such several phases of support aims at;

i) Establishing and operationalizing central and state level NGRBA institutions capable of
planning and implementing a multi sectoral river water quality improvement program
and,

i) Redudng pollution loads into the river through selected investments

To achieve the above, the proposed World Bank assisted National Ganga River Basin Project

(NGRBP) envisages two main components.

14 Project Components

The project will have two componentslating to institutional development and priority
infrastructure investments. The first component would seek to build the institutional capacity
to effectively implement the overall NGRBA program, including infrastructure investments

funded by the secormbmponent.

The project will have two components relating to institutional development and priority
infrastructure investments. The first component would seek to build the institutional capacity
to effectively implement the overall NGRBA program, incluglinfrastructure investments

funded by the second component.



1.4.1 Component One: Institutional Development (US$ 200 million)
1.4.1.10Dbjectives

The objectives of this component are to:
operational institutionsat both the central and state levels; and (ii) provide support to
associated institutions for implementing the NGRBA program. The activities financed under

this component are grouped under the followingsnimponents:

a) NGRBA Operationalization and &gram Management
b) Technical Assistance for ULB Service Providers

c) Technical Assistance for Environmental Regulators

1.4.1.2Sub-component A: NGRBA Operationalization and Program Management

his subcomponent is aimed at supporting the nascent apeehtinstitutions established for
implementing the NGRBA program at the central and state levels on a full time basis. The
operational institutions comprise the NGRBA Program Management Group (PMG) at the
central level, and SGRCA Program Management Gr@@ps1Gs) at the state level. The sub
component will provide for initial setup costs of office infrastructure and equipment, as well
as provision of critical consultancies, incremental staffing, training, and operation costs. This

would enable the programanagement for all NGRBA activities.
Key NGRBA program management activities included under thiseaiponent are:

a) Enhancing Ganga Knowledge Resources

The subcomponent will support the establishment of a stéthe-art Ganga Knowledge
Center(GKC) with the objectives of: (i) serving as the global repository of knowledge
resources pertaining to the Ganga; (ii) addressing critical gaps in knowledge; and (iii)
improving information access for the public and decisiakers. The GKC will be an

integral part of the PMG.



b) Communications and Public Participation

The subcomponent will finance a dedicated communications and public participation
program, undertaken in partnership with commub#ged organizations, school and
college studengroups, and the media. The communications and outreach efforts will
build upon the existing vibrant discourse and grassroots campaigns on the Ganga,

including those led by some of the rofficial members of the NGRBA.

¢) Innovative Pilots

Pilots will be funded for new and transformative technologies or implementation
arrangements, with potential areas including-evedrgy positive wastewater treatment
technologies and Publierivate Participation (PPP) financing models which have not

been used in the Gaadpasin states.

1.4.1.3Sub-component B: Technical Assistance for ULB Service Providers

This subcomponent will support the ULBs as well as lelealel water and wastewater
service providers, through provision of modern and efficient information and ipéann
systems, training, equipment for managing physical systems, and technical assistance for

improving revenue/cost recovery to ensure sustainability of local investments.

1.4.1.4Sub-component C: Technical Assistance for Environmental Regulators

This will support capacity building of the central and state pollution control boards, to
address the key constraints related to their functions regarding the Ganga, focusing on
improving information systems, staff skills, laboratory accreditation, and infragteuc
facilities. A key activity is to establish a comprehensive and reliable Ganga Water Quality
Monitoring System (WQMS), addressing the needs for both technical and institutional

modernization.
1.4.2 Component Two: Priority Infrastructure Investments (US$ 1,270 million)
1.4.2.10bjective

The objective of this component is to finance demonstrative infrastructure investments to

reduce pollution loads in priority locations on the river.



1.4.2.2Four Investment Sectors

The majority of investments @arexpected to be in the wastewater sector, particularly in
wastewater treatment plants and sewerage networks. Investments will also be supported in
industrial pollution control and prevention (e.g. common effluent treatment plants), solid
waste managemente.g. collection, transport and disposal systems), and river front
management (e.g. improvement of the built environment along river stretches, improvement
of small ghats and electric crematoria, and the conservation and preservation of ecologically
sensitve sites). Many investments are likely to combine elements of more than one of these

sectors.

1.4.3 The Framework Approach

In lieu of defining and appraising specific investments, the project preparation has focused on
developing investments frameworkveoing all four key sectors of intervention under the

NGRBA program.This single framework will apply to all investments under the NGRBA

program The objectives of the investments framework are to:

a) provide a filter for all the NGRBA investments, forseming that the selected
investments are weprepared and amongst the most effective in reducing the
pollution loads;

b) make transparent the decisioraking process on investments selection; and

c) ensure that the investments are implemented in aisabte manner.

1.4.3.1Framework Criteria

The investments framework prescribes the criteria and quality assurance standards covering
various aspects including eligibility, prioritization, planning, technical preparation, financial
and economic analysesenvironmental and social management, long term O&M
sustainability, community participation, and local institutional capacity. Examples of key

criteria are presented below:

a) Explicit Consent of ULBs

No NGRBA investments will be appraised without explemd informed consent of the

relevant ULB. This consent will indicate a clear recognition of the nature, scale and cost



b)

d)

f)

9)

of t he i nvest ment , and the ULBO S own r ol

ownership and longerm O&M

Technology Seledbn

Technologyselection for wastewater treatment will be made on lowest lifecycle cost

basis, specified for the local conditionslaequired degree of treatment

Inclusion of O&M Costs

The first 5 years of O&M costs, based on specific calculationgdich investment, will

be includedn the total cost for each DPR

DesignBuild-Operate (DBO) and Other Long Term Contracts

All investments with significant O&M costs (such as WTPs, pumping stations, landfills
and waste processing) will be developadd managed under DesiBuoild-Operate
(DBO) or other long term (15 years) contracts. This will bring enhanced accountability,

adequate capacity and resources, and strong performance incentives to the sector.

House Connections

Plans and cost of provity house connections up to property line must be includeain th

DPRs for sewerage investments

Industry Commitment to O&M

Industrial pollution DPRs must include appropriate affidavits from industries outlining

commitment to ensure satisfactmperaion of common facilities

Area Development

Wherever possible, river front management investments must take an area development

approach, both to achieve spatial scale along wider and longer stretches of trendver,

to integrate across sectors



1.4.3.2Investment Execution

The investments program will be planned and managed by the NGRBA PMG and SPMGs,
while the execution of specific infrastructure investments will be done by the selected
existing and qualified stafevel technical agencies. To fes competition and tap private
sector efficiencies, the state governments with significant infrastructure investments are
setting up a publiprivate joint venture infrastructure company, to execute NGRBA and
other similar investments in the respectivaes in the medium to long term.

1.4.3.3List of Possible Investments

Given the longterm nature of the NGRBA program and the fact that universe of potential
investments is | arge, the adoption of the fr
ga me 0, and wi l |l all ow infrastructure investn
basis. A long list of approximately 100 possible investments has been prepared for possible
funding.

1.4.3.4Selection of Early Investments

While the Ganga Basin Mast Plan (GBMP) is in the process of being developed, early
investments would be selected in the interim to target the critical needs at hotspot locations
along the river. The selection would also aim to demonstrate early successes, support strong
local demand and ownership, and achieve an acceptable geographic distribution of

investments.

1.4.3.5Rehabilitation of existing infrastructure

Investments involving rehabilitation of existing infrastructure will be included on priority,
due to their intrinsicallynigher returns in terms of reductions in pollution loads entering the

Ganga.

1.4 Environmental and Social Analysis (ESA) and Management
Framework (ESMF)

Given the sensitive environmental nature of the project and distributed nature of proposed
project nvestments of NGRBP over a large area in multiple States, the investments under the

project may entail environmental and social impacts, including acquisition of private land and



resettlement issues. To help understand, environmental and social isseegeksath the
project NGRBA, has commissioned The Energy and Resources Institute (TERI), New Delhi
to conduct the Environmental and Social Assessment (ESA) of the project activities. The
ESA formed the basis for development of the Environmental and |S@leinagement
Framework (ESMF) that ensures compliance of all project activities with the environmental

regulations of Gol and the safeguard policies of the World Bank.

The ESMF addresses the broader portfolio of projects to be implemented under the NGRBA,
as relevant information for specific projects (i.e. their size, type and location) are either not

yet available or are currently being prepared.

Current ESMF document is intended to help manage the social and environmental impacts
through appropriateneasures during the planning, design, construction and operation of
various sukprojects of NGRBP. The framework identifies the level of safeguard due
diligence required for all categories of spimjects of NGRBP and provides specific
guidance on the pdlies and procedures to be followed for environmental and social

assessment along with roles and responsibilities of the implementing agencies.

1.4.1 Objectives of ESA and ESMF

Broad objectives of ESA and ESMF study for the project comprise the following.

A Determine key social and environmental issues associated with River Ganga and possible
activities that could be initiated by NGRBA, both at national as well as state level,

A-Conduct an environment al and sociakntmpact
in the hot spot locations along the river, identify potential environmental and social
impacts associated with such investments and recommend measures to mitigate impacts;

A Carry out an analysis of various stakeholders associated with the progetifyidheir
concerns with regard to environmental and social aspects, and recommend measures to
mainstream these aspects into the project;

A Develop an Environmental and Social Management Framework (ESMF) for the project,
to ensure that environmental andisb issues are effectively addressed in project design

and implementation.



1.4.2 Approach to the Preparation of ESA and ESMF

The project followed amulti-stakeholder consultativapproach for preparing the ESA and
ESMF that entailed a comprehensive noefttlogy involving various phases. The first phase
comprised of primary and secondary data collection and analysis, literature survey, expert
consultations, and gathering inputs from a range of stakeholders (relevant authorities and
government departmentgxternal reviewers, financial institutions, local residents and
communities, NGOs and interest groups). Subsequent to this, the key environmental and
social issues in Ganga basin were identified in consultation with the key stakeholders

including the lockcommunities.

In the second phase, the ESMF was prepared, based on issues and challenges that emerged
while preparing the ESA.The ESMF was prepared through a consultative process that
engaged key stakeholders at the national, state, and local &klgheir feedback was
considered while preparing the document. Key government agencies have been consulted at
the various levels to obtain their consent on the ESMF in general and specially on the land
acquisition process and resettlement frameworke issues emerged from ESA are
considered in the ESMF document to ensure trstgt out théramework for the projects, to
comply with thesafeguard policies and proceduoéthe Government of India and the World

Bank. This includes the project desigtne legislative framework, the consultation process,

the social and environmental baseline, consideration of alternatives, prediction and evaluation
of significant social and environmental impacts, mitigation or offset measures, and
environmental and socialanagement and monitoring plans. The project also attempted to
review the previous projects such as GI\RSAP-II, YAP and NRCP and the ESMF is
prepared based on the key lessons learnt from thatheregard tothe knowledge gaps in

ervironment and sociaimpact assessments.

In the third phase oflowing the national level consultations, public consultations have been
carried out in sample sub project areas in each of the five participating Sdtas({),

Jharkhand (1), Uttar Pradesh(2), Uttarakhand) and West Bengal(1)), to get
stakehol dersdéd/ communities feedback and sugg
consultation meetings were announced in the local newspapers in advance so that all
interested parties could participate and provide suggestiThe ESMF was translated into

local language and was disclosed on the websites and also made available to the offices of the
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nodal agencies, prior to the consultation meetings. Representatives of the State Nodal
Agencies facilitated the public consuitan meetings. The key concerns and suggestions
raised by the communities/stakeholders during the public consultations have been included in
the final ESMF.

1.4.3 Composition of ESMF

The ESMF is broadly organized into two volumes. Volume | on Envirotehand Social
Analysis, based on the base line environmental and social profile of the project area, analyses
the critical factors that need to be considered in the overall design and also the safeguard
management strategies of the project. Further, Velum based on the issues / factors
brought out in the ESA, presents the Environmental and Social Management Framework
(ESMF) for NGRBP.

The present Volume I: environmental andiabanalysis (ESA) of Ganga Basin provides an
overview of the Ganga basiand is report istructured into five chapters. While the present
chapter provides a brief back ground of NGRBP, chapter 2 provides the environmental
profile of the Ganga Basin including the hydrological, physiological and ecological
characteristics othie Ganga Basin. The third chapter of ESA volume, provides a broad socio
economic profile of the five project states and potential project cities. The fourth chapter,
based on the available informatjanalyses various sources contributing to the pollubion

the River
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Chapter 2

Environmental Profile of Ganga Basin

2.1 Introduction

The profile of the Ganga Basin, based on the available information from various agencies
presents the salient features of the basin and the river with regard to the ecdfchm
hydrology, tributaries, water uses, environmental features such as river water quality, aquatic
and terrestrial flora / fauna, natural resources, ecological characteristics, sensitive
environmental components and other features such as land usmeets, major activities,

industrial activities, etc.

2.2 The GangaBasin

India is drained by more than 12 major river systéioasins)with a catchment area of more
than 2,500,000 Sgkm. These river systems are grouped into four broad categories: the
Himalayan rivers, the Peninsular rivers, the Coastal rivers and the Inland rivers. In addition to

the Ganga, the Himalayan river system includes the Indus and Brahmaputra river basins.

The Ganga River (about 2525 km long) is fed by runoff from a vast laacbatended by the

snow peaks of the Himalaya in the north and the peninsular highlands and the Vindhya Range

in the south. The basin encompasses an area of more than a million square kilometers
(1,186,000 Sgkm) spread over four countries: India, Nepal, |Baesh and China. With

861,404 Sgkm within India itself, the Ganga basin is the largest river basin in India and
covers approximately 25 per cent of | ndi ads
length, total utilizable water of major river basinghin India and the states that they cover

are given in Table 2.1.
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Table 2.1 Catchment Area of Major River Basins of India

S Name of the River Length | Catchment Area Total
No. (km.) (Sqg. km.)| Utilizable
Water

1 Indus 1114 (2880) 321289 (1165500 72.49
2 a) Ganga 2525| 861404(1186000) 420.99

b) Brahmaputra 916 (2900)] 194413 (580000 59.07

c) Barak & other rivers flowing 41723

into Meghna like Gomti,
Muhari, Fenny etc.

3 Sabarmati 371 21674 4.93
4 Mabhi 583 34842 7.3
5 Narmada 1312 98796 45.33
6 Tapi 724 65145 22.77
7 Brahmani 799 39033 22.35
8 Mahanadi 851 141589 66.45
9 Godavari 1465 312812 116.95
10 Krishna 1401 258948 84.41
11 Pennar 597 55213 11.79
12 Cauvery 800 81155 31.3

TOTAL 2528036

Source: Water Data: Complete book 080 Status paper on river Ganga, NRCD, MoEF, 2009
Note: Figures within bracket also include the total river basin in neighbouring countries

The GangaRiver flows through thefive states of Uttarakhand, Uttar Pradesh, Bihar,
Jharkhand an@lVestBengal. Theextent of theentire Ganga basins, however, spread over

six more states (Delhi, Haryana, Himachal Pradesh, Madhya Pradesh, Chattisgarh and
Rajasthan) in addition to the aforementioned five. The extent of river Gaitiga these

states is given ifable2.2 and Figure 2.1n the entire basin, Uttar Pradesh and Uttarakhand
together share the maximum basin area of 34%, followed by Madhya Pradesh, Bihar and
Jharkhand
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Figure 2.1 The Ganga Basin map
(Source: Status paper on riv€&anga, NRCD, MoEF, 2009)
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Table 2.2State-wise Distribution of the Drainage Area of Ganga River in India

. Per

NSc; State Total Geographlr(:quAKrri? Cent. of Total

' Geographical Area

1 | Uttar Pradesh & 294364 34.2
Uttarakhand

2 | Madhya Pradesh 198962 23.1

3 | Bihar & Jharkhand 143961 16.7

4 | Rajasthan 112490 13.1

5 | West Bengal 71485 8.3

6 | Haryana 34341 4.0

7 | Himachal Pradesh 4317 0.5

8 | Delhi 1484 0.2

Ganga Basin (Total) 861404 100.0

(Source: Status paper on river Ganga, NRCD, MoEF, 2009))

23 TheRiver

The Ganga rises in the Garhwal Himalaya®®@® 6 N°7/ 0 E9) as t he Bcavaegi rat
of Gaumukh at the snout of the Gangotri glacier, at 3,892 metres above sea level, is
recognized as the traditional source of the Ganga. The river cuts hhtwugimalayas until

another head stream, the Alaknanda, joins at Devagrayahown in Plate 2.1 (right} is

below this confluence that the united stream of Bhagirathi and Alaknanda becomes known as

the River Ganga.

Plate 2.1:The point ¢ origin of the Ganga, known as the Gang{#&ft) and Devprayag, the
point of confluence of the Alaknanddr¢m right) and Bhagirathi (from left) to form the
Ganga(right).
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After running some 250 kilometres from its source, the Ganga pierces througimidlayas

at Sukhi (near Rishikesh), before turning southwestwards for another 30 km where it finally
descends into the vast In€angetic plain at Haridwar (elevation 283m). At this point, the
river swells into a mighty stream of 750 metrestivid

Apart from its sacred significance, water from the Ganga is widely used for domestic and
industrial purposes in towns and villages located on its course. The other major use of Ganga
water is for irrigation. At Haridwar, where the Ganga opens to the Gamjatlits, a barrage
diverts a large quantity of its waters into the Upper Ganga Canal, to provide water for
irrigation. At Bijnore, another barrage diverts water into the Madhya Ganga Canal but only
during monsoon months. At Narora, there is further divarefowater into the Lower Ganga
Canal. The Ganga does not receive any major tributary until the Ramganga joins at Kannauj
adding some 17.79 billion cum/annum of water. At Allahabad (1020 km from the source), the
Ganga is joined on the right by the Rivernviana, which actually contributes more water
(57.24 billion cum / annum) than the main river itself, augmenting the flow volume of the

Gangasignificantly.

After Allahabad, the Ganga begins to receive several major tributaries at more frequent
intervals, mmely, the Tons, Son, Gomati, Ghaghara, Gandak, Burhi Gandak and Kosi. After
Rajmahal, the Ganga eventually reaches the head of its delta at Farakka, in the state of
Jharkhand, having increased its flow volume at each confluence. In addition to floweyolum
water quality and sediment load also fluctuate depending on the composition of the

contributing stream.

Below Farakka, the Ganga bifurcates into the Padma and the original channel of the Ganga,
known as the Bhagirathi. Therefore, the Bhagirathi isté@ as the main Ganga for all
purposes in West Bengal. The Padma, carrying
southeastwards into Bangladesh, while the Bhagirathi (Ganga) winds southwards down the
deltaic plain of West Bengal and ultimately@ias into the Bay of Bengal under the name of

Hugli. Nearly halfway between Farakka and Sagar Island, the hydraulic character of the
Bhagirathi (Ganga) suddenly changes upon its entry into the tidal zone of the Gangetic delta.

The speed and direction ofater in the estuarine streams and creeks are in continual flux due

to the ebb and flow of the tides. Throughout the course of the Ganga, from its source at

Gaumukh to its mouth at Sagar Island in Bay of Bengal, it is a common practice for Indians

1€



to take aily dips in the holy waters of the Ganga, especially at places of pilgrimage like

Rishikesh, Haridwar, Garhmukteshwar, Kannauj, Allahabad, Mirzapur and Vafasnasien
in Plate 2.2)

Plate 2.2 Images of the Ganga at Haridwar during differet times of the year.

Line diagram of the Ganga with major tributaries is shown in Figure 2.2 below.

Bhagirathi Alaknanda
Yamuna
T = L Tehri Dam
Ganga
Chambal ——=
Sind ——-|
Marora
Betwa — > [Narora]
Ken ——» l«—— Ramganga
Allahabad | +—
Tons ———

4+————— Gomati

4—— — Ghaghara

Sone —™

+—— Gandak

Punpun ———

— Buri Gandak
-— ko3
|
Bhagirathi Padma
‘# Dam/Barrage Hooghly Brahmaputra
Meghna
Bay of Bengal ¢

Figure 2.2 Line diagram of the Ganga basin with tributaries
(Source: Status paper on river Ganga, NRCD, MoEF, 2009))

17



2.4 Stream andFlow Characteristics of Ganga

Due to their high gradient and a tremendous velocity, Himalayan rivers including the Ganga

have a strong erosive power.

The geological fact that the Himalayan rivers run through

poorly consolidated sedimentary rocks affected by folds andsfaesults in high rates of

erosion and silt deposition. Landslide debris further adds to the silt load.

Rainfall, subsurface flows and snow melt from galciers are the main sources of water in river

Ganga. More than 60 per cent of the water flowing ihi® Ganga basin comes from the

Himalayan streams joining the Ganga from the north. The Peninsular streams combine to

contribute only 40 percent of the water, despite the fact that the catchment area of the

Peninsular streams extends well over 60 percetieoéntire Ganga basin.

The tributaries which contribute the largest amount of water per annum are, the Ghaghara

including Gomti river (113.5 billion cum), followed by KetMahananda (81.85 billion cum),
the Gandakburhi Gandak together (58.96 billionm), Yamuna (57.2 billion cum), Sone
East of sone (44.14 billion cum), the Chambal (32.55 billion cum) and Ramganga (17.79
billion cum). The average annual flow at various gauging stations in river Ganga and

tributaries is given iMable 2.3 A lack of wate in streams and tributaries (other than major

tributaries) i

ncreases

t heir

susceptibility

tributaries are pollution prone, especially as their flows diminish during the dry season. As

t he mai n ratevlectuaies redch t weach, its susceptibility to pollution varies
accordingly
Table 2.3 Mean Annual Flow of Streams in Ganga Basin
S. | Sub-Basin Mean Annual Percentage
No. Flow (BCM) Contribution
1 Ramganga 17789 3.39
2 | Yamuna (excluding Chambal) 57.241 19.9
3 | Chambal 32.554 6.2
4 TonsKararmnasa 10.609 2.02
5 | Gomt-Ghaghra 113.511 21.62
6 SoneEast of Sone 44.144 8.41
7 | GandakBurhi Gandak 58.967 11.23
8 | Kodi-Mahananda 81.848 15.59
Total (Tributaries) 416.663 79.36
9 | Ganga Main Stem 8498 16.19
Evaporation *
10 | (attributable to Ground Water) 23.38 4.45
Total Ganga (Upto Indian Border) 525.023 100

Source: Status paper oiver Ganga, NRCD, MoEF, 2009
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Based on stream characteristics, the entire 2,525 km course of the Ganga cateddrdiv

the following major five sections: (i) mountainous, (ii) upper plain, (iii) middle plain, (iv)

deltaic nortidal and (v) deltaic tidal plain. The stream characteristics of the river Ganga,

from its source to its outfall in the Bay of Bengal, gneen inTable 2.4

Table 2.4 StreamCharacteristics alongDifferent Sections of the Ganga

S . Length Average | Mean Annual Rate
N Stretch Section (Km) Slope of of Flow
' Land (cum / second)
1 | Source to Mountainous 250 1in 67 850
Rishikesh
2 | Rishikesh to Upper plain 770 1in 4,100 850- 1,700
Allahabad
3 | Allahabad to Middle plain 1005| 1in 13,800 4,000-10,200
Farakka
4 | Farakkato Deltaic nontidal 230| 1in 23,000 1,000- 1,300
Nabadwip plain
5 | Nabadwip to Deltaic tidal plain 240| 1in 24,000 Variable due to thg
outfall tides

(Source: Central water Commission)

The mountai o U s

section

stretches

f rThisysectidmn ®as ani ver 0

averagebed slope ofl in 67 and a mean flow rate of 850 cubic metres per second at

Rishikesh. The sulgjuent upper plain section extends from Rishikesh downstream until

Allahabad at a slope dfin 4,100 and a mean flow rate ranging between 850 and 1,720 cum

per second before its confluence with the Yamuna. The third, middle plain section stretches

from Allahabad to Farakka, with a slopelofh 13,800 and an increase in the mean flow rate

to 10,200 cum per second at Azamabad. Following this part lies the upper deltsidahon

plain section, with a slope dfin 23,000 and a much reduced mean flow rat&,800 cum

per second near Nabadwip. The final segment is the lower deltaic tidal plain section, with a

slope ofl in 24,000 and varying flows due to influence of the tides.

The large volume and high flow of the Ganga in the middle plain section (1n00bdtween

Allahabad and Farakka render this stretch relatively less vulnerable togrglicompared to

the sections on the upstream of Allahabad and downstream of Farakka. Hapstream of

Allahabad the mean annual flow is less than 1,700 cumegend and, as a result, the upper

plain course of the Ganga is liable to be polluted to some extent if adequate precautionary

measures are not taken; this fact is especially true during the lean months. This same
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increased susceptibility to pollution alsscurs downstream of Farakka, where the mean
annual stream flow again falls off drastically to a level of 1,300 cum per second aivjaba
Further down, especially in the estuarine section near the outfall, #wedgown movement

of the water periodidly causes temporary suspension of the water current, as the tide shifts
from ebb to flow and vise versa. As a result of this stagnation,vanad pollutants in the

tidal section can expected to be slow and difficult.

25 Physiographyand Soil Characteistics

Physiographically, India is divided into seven majarisions (1) Northern Mountains, (2)
Great Plains (3) Central Highlands (4) Peninsular Plateaus, (5) East Coast, (6) West Coast
and (7) Islands.

The Ganga basin falls entirely within the fitetee divisions. The peninsular plateau of the
Gangetic trough (with an elevation of less than 300 metres) is filled with older (Pleistocene)
and recent alluvia, forming nearly 4,000,000 SgKm in the states of Haryana, Rajasthan, Uttar
Pradesh and West Bgal, comprising 50% of basin area. The Ganga basin cduarther
divided into the following eight physiographsubdivisions, briefly described below and

shown in Figure 3.
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a) Trans-Yamuna Plain

This sector constitutes the western end of the Ganga basin, covering the states of Haryana and
Rajasthan. The region is characterized by thick, unconsolidated material subtly sloping down
from the western watershed towards the Yamuna. On account of the flat topography, water
logging and saline efflorescence has been recorded in many areas, especially since the
introduction of largescale and intensive irrigation practices through the Westemuia

Canal.

b) GangaYamuna Doab

East of Transyamuna plain lies the Gangéamuna interfluvialdoabtract, which stands out

as a large slab of older alluvi@bangar)terrace sloping towards the south and southeast,
falling off from a level of 283 metreast Haridwar to some 95 metres at Allahabad. The twin
rivers, Ganga and Yamuna, wind along the-lging (khadar)flood-plain belts built up by

the younger alluvial sediments deposited during periodical inundations.ahigarterraces,

on the contrary, arthick deposits of older silts, rising high above kiadarplaini up to 20
metres at times measured from the present river beds. Thegarsurface of the Ganga
YamunaDoab has a rather variegated topography interspersed by breaks of slope due to
terrace formations and sand bglBhur), which stand out like transverse sand dunes.

¢) Rohilkhand

To the east of the Gang@amunadoablies the large plain of Rohilkhand, which extends
from the Ganga to near Lucknow, where the land steps down to the Ibuvéalglain of

Avadh. Rohilkhand comprises a flight of several river terraces separated from each other by
steplike breaks of slope. The highest terrace is located at the Himalayan foothills and is built
up of boulderyphabardeposits.

d) Avadh Plain

Further east of Rohilkhand and lying at a lower elevation is the Avadh plain. The Avadh
plain comprises the extensikbadarbelts of several mighty streams, the chief of which is the

Ghaghara.
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e) North Bihar Plain

Further east, the great riparian plaif\mrth Bihar appears. The North Bihar plain is riddled

with numerous old river beds which have been deserted by the Kosi in the course of its
movement from the eastern end of Bihar to its present position as the main channel in the
west. In addition to # depressions left by these old river beds, there also lies large marshes

and waterlogged areas, known asdherus,along the Ganga

f) North Bengal Plain

At the farthest end of the Ganga basin is the North Bengal plain, which contains Pleistocene
depod#s of the Barind region, terraces of coarse grained materialemdepressions in the

piedmont plain below the Darjeeling hills.

g) Bengal Basin

South of the Ganga (Padma), lies the Bengal basin, which comprises much of the Gangetic
del t a epdntalluviuinsandrits western rim. The western rim is made up of Pleistocene
alluvial formation (often lateritic), as the land slopes up towards the rocky Chota Nagpur

plateau.

25.1 Soil Characteristics

The Ganga basin is characterized by a wide vaakspils. The soils of the high Himalayas

in the north are subject to continued erosion and the Gangetic trough provides a huge
receptacle into which thousands of metres of thick sediment layers are deposited to form a
wide valley plain. The plateau onetlsouth has mantleof residual soils of varying thickness
arising due to the weathering of the ancient rocks of the peninsular shield. Ten classes of soils
have developed in the Ganga basin under different lithological, climatic and pedogenetic

conditiors.

Some of the soils within the Ganga basin are highly suscepbildeosion. Such soils need
adequate conservation measures and appropriate land management interventions, with an eye
towards preserving the soil resource and keeping the turbidity lef¢le surface water

within tolerable limits. The susceptibility of each of the soil groups to erosion and the areas
covered in the different states within the Ganga basin are indicated in TablEh&. soil
classification map of Ganga basin is given igure 24.
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Among the soil types within Ganga basin, the alluvial soil covers more than 52 per cent of the
basin. The alluvial deposits of the basin not only cover the great Gangetic trough, but also
extend over a sizable portion of the peninsular foreianthe form of a layer less than 3
metres thick. The entire alluvial formation is endowed with rich soil nutrients. The alluvial
deposits of the Ganga and its tributaries, coming down the Himalaya and the peninsular
foreland, have yielded annual harvestscmps for the past thousands of years with little
significant deterioration. Besides paddy, this tract produces a wide variety of crops including
wheat, jowar, bajra, small millets, pulses of different kinds, maize, cotton, jute and many

other food and@mmercial crops.

If managed properly, the alluvial soils are highly fertile soils, capable of producing the
highest possible yields of crops to feed the millions. However, these soils are sensitive to
change and prone to rapid degradation and pollutiocertain parts of the basin, the soils are
already showing signs of salinity (as in Haryana), alkalinity (as in western U.P.),
calcareousness (as in north Bihar) and acidity (as in West Bengal) due to overuse, long
occupation and continued applicationimbuts like excessive irrigation water and toxic agro
chemicals of various types. The land degradation status within Ganga basin is given in

subsequent sections.
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Table 25 Soil Types in Ganga Basin andheir Susceptibility to Erosion (Area in Square Kilometres)

Red and Mixed Deep Medium | Shallow Laterite
S. State Mountain | Submontane | Alluvial Red vellow Red and Black Black Black and Total
No. Soils Soils Soils Soils ) Black ) . . Lateritic Area
Soils ) Soils Soils Soils .
Soils Soils
1 | Haryana - - 33516 684 - - - - - - | 34200
2 | Uttar Pradesh 12428 32586 509491| 16457 740 4438| 10502 3621| 3962 188 | 294413
and Uttarakhand
3 | Biharand ] "|  o1881| 32338 19333 - : - . 858 | 144410
Jharkhand
4 | West Bengal - - 57323 704 7271 - - - - 6712| 72010
5 | Rajasthan - - 40768 12166 16827 9810 9332 9394 9085 - 1107382
6 | Madhya Pradesh - - 17272 39075 5990 11168 14251 79881 33470 598 | 201705
- | Himachal 1296 4280 293 } ) ) i ) i .| 5799
Pradesh
8 | Delhi - - 1225 260 - - - - - - 1485
Ganga Basin 13724 36866 451699 101684 50161 25416| 34085 92896 46517 8356| 861404
Zfer;e”t of Total 1.59 4.28 52.44| 11.80 5.83 295 3.96 10.78|  5.40 0.97| 100
Egjsﬁ(ejﬁt'bmty 0 Very high Very high | Very high High | Moderate | Moderate Low Low Low Low

Source:Central Pollution Control Board, National River Conservation Directorate (MoEF) (2009)
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Figure 2.4 Soil and rainfall (isohyetal) map of Ganga Basin
(Source: Mukherjee and Dasgupta, 1983)

" Mukherjee K. N. Dasgupta S. P. 1983. Center for Study of Man and Environment, Graphic offset press (P) Ltd., Calcutta, India
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2.6 Meteorology and Climate

The type of vegetation depends on edaphic, climatic and biotic factors, among which the
effect of the climatic factor is most significant. The main climatic factors which control
vegetative activity are temperature, sunlight and pretipit. In India, four temperature
zones are distinguishable: tropical, gdutpical, temperate and alpine. Among these, the
tropical and subtropical temperature zones are most predominant in the entire Ganga basin.

The climatic details for these temperataones are given below in Tablé.2.

Table 26 Temperature Zones of India

Zone Mean Annual Temp (C) | Mean Temp Jan. {C) | Remarks
Tropical Over 24 Over 18 No frost
SubTropical 17t0 24 10 to 18 Frost is rare

(Source: Environmental Atlas of India, CBLC

2.6.1 Temperature

The Ganga basin forms an extensive bowl of warm air, especially during thienéayl he

mean maximum daily temperature even in the coldest month (January) does not fall below
21°C, except in the higher hills, whereas the air temperadtarts rapidly rising all over
Ganga basin from March onwards, beginning a hot season that prevails from April to June.
Usually, May is the hottest month in most part of the basin, except in lower Bengal. Daily
mean maximum and mean minimum air tempees, as recorded at selected stations in the

Ganga basin, are givenTrable 27.

In the Gangetic plains, westwards of Gaya, the daily mean maximum temperature in May
rises to 40°C and above. During May, the mean daily maximum air temperature shasts up
high as 42.3°C in Kota in the Central Indian upland region. The maximum air temperature in
other areas are; Allahabad (41.8°C), Agra (41.6°C), Hissar (41.1°), Gaya (40.7°C), Lucknow
(40.5°C and Bareilly (40.5°C). Under this high temperature regimehrofithe pollutants
become suspended in the air and remain aloft for a considerable period of time in the
atmosphere. Some of the pollutants are brought down by rain drops where they eventually

find their way into surface runoff systems.
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Throughout the @nga basin, the cold weather period extends from December to February.
January is the coldest month, with the temperature often falling below 10°C; this is especially
true in the valley plain west of Gaya, where the daily mean minimum air temperature in
January reaches 10.03°C. In January, the daily mean minimum temperature plummets as low
as 5.8°C in Hissar, followed by Dehra Dun (5.96°C), Delhi (7.7°C), Agra (7.7°C), Gonda
(8.3°C), Bareilly (8.25°C), Lucknow (6.9°CpHllahabad (8.9°C) and Patna (9.2°Q). the

lower Gangetic plain the minimum temperature is usually higher: 10.03°C in Gaya and
12.3°C in Kolkata. Low temperatures are often associated with the intrusion of cold air from
across the Gagetic plain in the months of December and January. Ircdke of the winter
months, the heavy cold layers of the atmosphere act as blankets upon the land surface, not

allowing the suspended pollutants in the air to escape into the higher atmosphere.

2.6.2 Rainfall

The weather in the Ganga basin is charactérmea distinct wet season during the period of
south west monsoon (June to September). The air temperature starts falling with the onset of
the monsoon from June onwards, making the weather more humid and equable. The diurnal
range between the daily meannimum and the daily mean maximum temperateduces
progressivelyas the monsoon advances. Eventually, the lowest diurnal range of temperature
occurs at the peak of the monsoon, which is usually in August, though sometimes in July. As
soon as the monsnds over, the diurnal range of temperature starts increasing rapidly to a

maximum attained during the month of November

Due to its proximity to the coast, Kolkata stands as an exception, with its highest diurnal
range (13.37°C) occurring during the catimmonth (January). On account of high population

density and a heavy concentration of industrial units in the Kolkata Metropolitan District, the
effect of this temperature is very pronounced, with frequent episodes of smog in the winter

evenings followedby mist in the colder morning hours.

The southwest monsoon makes landfall at the mouth of the Ganga around the first week of
June and advances upstream. By the end of July the monsoon reaches the western end of the
Ganga basin. In the majority of the bgsihe rainy season spreads over three months (July,

August and September) and usually 70 to 80 per cent of the total annual rainfall occurs during
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this period. In the eastern part of the basin, such as in West Bengal and Bihar, the wet season

is longer, sually starting in June and continuing until the end of September or early October.

The geographical distribution of the mean annual rainfall in the basin is shown by isohyetal
lines onFigure 24. The isohyetal lines indicate that the lowest precipitatiothe Gangetic

plain occurs in Haryana (less than 500 mm per annum), with the rainfall increasing
downstream until reaching lower Bengal, where nearly 1,600 mm of rainfall occurs. Heavier
rainfall continues in the upper Himalayan region, such as inedDébn, where the rainfall is

as high as 2,209 millimeters per annum. The rainfall rates as recorded at selected stations in

Ganga basin is given in Tabler2.

Table 2.7 Rainfall and Temperature Details atSelectedStations in the Ganga Basin

S. Station and Year Mean Water July to | Mean Temperature in
No. Annual Surplus September °C
Rainfall in Wet Rainfall | Maximum | Minimum
(mm) | Months: | Expressed as
Jul-Sep| Percentage
(mm) of Annual
Rainfall

1 Dehra Dun (1901 2209.0 1697.4 76.8 27.8 154

2000)
2 Delhi (Safdarjang) 716.2 535.2 74.7 31.3 19.0

(1901:2000)
3 Hissar (19012000) 490.8 336.3 68.5 32.6 17.7
4 Agra (19012000) 724.8 576.2 79.5 32.5 18.9
5 Allahabad (1901 962.7 762.0 79.1 325 19.6

2000)
6 Gaya (19012000) 1130.4 847.3 75.0 32.1 20.1
7 Calcutta (Alipore) 1651.2 950.2 57.5 31.4 22.0

(1901:2000)
8 Bareilly (190:2000) 1040.0 784.1 75.4 31.2 18.7
9 Patna (19541980) 1003.4 807.1 80.4 31.9 20.8
10 | Kota (19511980) 843.4 687.4 81.5 32.9 20.5

(Source: Monthly mean data of important citieslitnMeteorological Department)

Within the Ganga basin, every square kilometre of land surface area receives an average of
one million cubic metres of water annually through rainfall. However, less than half of this
total is actually available, after acatding for water lost through evaganspiration (30
percent) and seepage into the ground (20 percent). Rainfall distribution indicates that the
greater part of the basin would be hydrologically dry if the total annual rainfall were
distributed evenly ovethe twelve months of the year. Since the vast majority is concentrated
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in a three month span in most of the basin, the water available from rainfall usually exceeds
what is lost through evaporation during this period, allowing some surplus water to flow

down the Ganga river and its tributaries.

2.7 Land Use & Irrigation

27.1 Land Use

The states falling under Ganga basin are extensively cultivated, constituting approximately
about 40 per cent of the total area of the India. About 14 per cent of laotlagailable for
cultivation and put to various neagricultural uses. Although the net sown area constitutes

50 per cent of the Ganga basin states area, the total cropped area & cultivable land constitutes
73 per cent & 65 percent of the basin states, amspectively. The cropping intensity is
highest in Delhi with 189.7 per cent followed by West Bengal, Haryana, Himachal Pradesh,
Uttarakhand and Jharkhand. The landuse pattern and cropping intensity of landuse within the
Ganga basin is given in Table32.

Land not available for cultivation and fallow land in the Ganga basin states covers a
considerable area of 183,640 & 109,450 SqkspectivelyTable 28). This category of land
consists of tracts which cannot be put to agricultural or silvicultural atsean economic level

due to their unproductive nature, as well all lands put to various other economic uses, such as
mineral exploitation or construction of human settlements, industrial structures, roads,
railways, airports and other civil works needed providing transport, communication and
similar infrastructural facilities for human habitatioh.large proportion of the nearable

land is also used in urbanization and in construction of homesteads in rural areas all over the
thickly populated basiof the Ganga.

The states falling under Ganga basin have only%a@ftheir land areas covered by forest, as
compared to India as a whole which has 24 &f land under forest cover. In some states,
especially Haryana, Delhi, Bihar, Uttar Pradesh, Riagasaind West Bengal, the forest cover

is as low as 0.1 to 13.2 per cent of the geographical area. Most of forest tracts within the
Ganga basin are severely degraded on account of over exploitation. As a result, the forest
ecosystem in the Ganga basin islensevere stress. Even in the states of Uttarakhand (64.7
per cent), Madhya Pradesh (28.2 per cent) and Himachal Pradesh (19.8 paheeat)he

forest cover is higherthe proportion of land actually under dense tree cover within the
government forestracts is very low due to extensive clear felling of trees carried out in
recent decades.
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Table 28 Statewise Land UsePattern and Cropping Intensity in Ganga Basin States (20072008)

(Area in Square Kilometres)

S. State Geographi | Reporting | Forest | Land not Total Net Total Agri.land/ Cropping
No -cal Area | Area for Available | Fallow | Area Croped Cultivable Intensity
Land for land Sown Area Land/ (%)
Utilisation Cultivation culturable
Statistics land/Arable
Land

1 Bihar 94160 93600 6220 20830f 6860 56650 79100 66380 139.6
2 Haryana 44210 43720 40 5610 1120| 35940 64580 37460 179.7
3 Himachal 55670 45450( 11010 11300 750 5430 9710 8130 179

Pradesh
4 Jharkhand 79720 79700 22390 13190| 23410 15360 23910 43020 155.7
5 Madhya Pradest 308250 307560/ 87030 33920| 14330 146870 204160 173100 139
6 Rajasthan 342240 342700| 27270 42640 38910 170960 222080 255760 129.9
7 Uttarakhand 53480 56670, 34650 4720 1080 7650 12610 15090 164.8
8 Uttar Pradesh 240930 241700f 16580 32680 19480| 164170 249270 191790 151.8
9 West Bengal 88750 86840 11740 17830 3310| 52960 97520 57210 184.1
10 | Delhi 1480 1470 10 920 200 230 440 540 189.7

Ganga basin 1308890, 1299410 216940 183640| 109450| 656220 963380 848480 146.8

states

India 3287260 3056740 696260 432180| 251480 140861| 1958350 1824420 139

0

(Source: Directorate of Economics and Statistics, Department of Agriculture and Cooperation, 2008; indiastat.com)
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2.7.2 lrrigation

The Gangetic plain is one of the most extensively irrigated basins in the world. As of 2008,
the net irrigated area in the states falling under the Ganga basin was some 361,100 square
kilometres, constituting more than 57 per cent of the net irrigated area of India as a whole.
The net and gross irrigated areas are highest in Uttar Pradesh & biiradakvhich also the

share major drainage area of the basin. Throughout much of the basin, the fields are
repeatedly irrigated for raising crops more than once within a year. When considering all
thesemultiple irrigated areas together, the gross irrigedaeeh in all the basin states is
estimated to be of the order of 484,240k8q The intensity of irrigation within the Ganga

basin is given imable 2.9

Table 2.9State-wise Intensity of Irrigation in the Ganga Basin (19992008)

S.No. State Net area Gross Area Net Area | Netirrigated
Irr igated Irrigated from Sown to Net Sown
from all all the Sources| (SgKm) (Percent)
Sources (SgKm)

(SgKm)
1 | Haryana 30250 53110 35940 84%
Uttar Pradesh &
2 | Uttarakhand 134260 196960 171820 78%
Bihar &
3 | Jharkhand 36460 4880 70920 51%
4 | West Bengal 31360 36610 52960 59%
5 | Rajasthan 62450 80880 170960 36%
6 | Madhya Pradesh 65060 65670 146870 44%
Himachal
7 Pradesh 1040 1870 5430 19%
8 | Delhi 220 320 230 95%
Ganga Basin
states 361100 484240 655130 55%
India as a whd 630990 764430 1408610 44%

(Source " Ministry of Agriculture, 2008)

As per the data compiled by department of Agriculture and Cooperation (2001), nearly
309,530 SgKm. of land area is irrigated from all available water sources. The most
extensively usg water sources are the groundwater wiik irrigated nearly 205,090 Sq

" "Land Use Statistics at a Glan@tatewise" 2008, Directorate of Economics aBthtistics, Department of
Agriculture and Cooperation, Ministry of Agriculture, Government of India
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Km of land area during the year 200Q (Table 2.1Q)A large proportion of the water used
eventually trickles into the subsoil layers through the cultivated fields, recharging
groundwater supplies. The entire quantity of water used comes from the net balance of
rainwater received each year, after deducting losses through evaporation and transpiration.
On average, eacbquare kilometeof the Ganga Basin receives a million cubetes of

water as rainfall. Thirtyper cent of this is lost as evaporation, while the remainder eventually
exits the land surface as run off and/or seeps down into the subsoil as groundwater recharge,
a portion of which often oozes out at lower levels intoesta ms . I n the course
movement either overland or below the surface, various chemical compounds become
dissolved in it. Some of these extraneous chemical constituents are derived from the residues
of pesticides and chenal fertilizers, whit are added to the soil every year for better yield

of crops.

Table 2.10State / Sourcewise net area irrigated (2002001) in the GangaBasin

SI. No. Name of the Canals Tank Wells Other | Total Area
State / UT (SgKm) | (SgKm) | (SgKm) | Sources (Al
(SgKm) | Souces)
(SgKm)

1 Bihar 11360 1550 20930 2410 36250
2 Haryana 14760 10 14670 140 29580
3 Himachal Pradesh 30 (@) 140 1070 1240
4 Madhya Pradesh 8080 850 26510 5910 41350
5 Rajasthan 13540 380 34730 420 49070
6 Uttar Pradesh 30910 820| 93840 2590 128160
7 West Bengal 2610 1730 13970 5230 23540
8 Delhi 20 - 300 20 340
Ganga Basin state§ 81310 5340 205090, 17790 309530
India as a whole 159890 25240| 332770, 28920 546820

(Source:Water Data Complete Book, Central Water Commission, Gol, 2005 )
Note: (a) Below 5000 Sgq.Km  Total may not tally due to rounding off.

The net irrigated areia the Ganga Basioonstitutesmear |y 56. 6 percent of
SgKm of net irrigated a e a . About 41 . 4 pregated @redies inOttar t he b
Pradsh alone. In factthe three Gangetic StatédsUttar Pradesh, Bihar and West Bengal

have between them 60.7 per cent of the léagmal area irrigated.
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2.8 Major/ Medium Water Resourcesprojects in the Basin

2.8.1 Irrigation Projects

In the Ganga l=n, there are several major systems of canals. The upper Gangetic main
canal, taking off from Haridwar, is 230 km long and carries a discharge of about 300 cubic
metres per second. Further down, the lower Gangetic canal has a discharge of more than 150
cubic metres per second. The total number of medium or major irrigation projedtsas of

the latest published survey in 2009epresents a command area of about 36.12% of the
basin, or about 472,226 Sgkm. Nearly half of this command area falls in Rittdesh

which, at 97.13% coverage, is almost entirely blanketed by irrigation projects. Haryana
achieves the second highest percentage of command area coverage with 87.5%, but its 38,683
bested by Bi 59, B@the ndg a&verall Ma d

projects with 144, achieves only the third highest total command area at about 48,628 Sgkm

Sgkm i s har 6s
and mere 15.78% coverage due to the fact that most of its projects are of a medium size. On
t he 0 . @GMUgrographic arba msacovaredlby Pr a d

irrigation.  Information on the number of major/medium irrigation projects and their

l ow end, a mer e
respective command areas as a percentage of total area in the Ganga Basin states is given in

Table 2.11.

Table 2.11 Information on Major/Medum lIrrigation projects and Catchment Area in
Ganga Basin States (2009)

States Total Total % of Number of Irrigation
Geographical| Command | Geographical Commands
Area (Sgkm) Area Area Major | Medium | Total
(Sgkm)
Bihar 94163| 59392.55 63.07 22 110 132
Haryana 44212| 38683.56 87.5 9 0 9
Himachal
Pradesh 55673 358.3 0.64 1 6 7
Jharkhand 79714 3994.77 5.01 2 72 74
Madhya
Pradesh 308245| 48628.88 15.78 30 114 144
Rajasthan 342239 50518.9 14.76 23 68 91
Uttarakhand 53483 2517.1 4.71 0 12 12
Uttar Pradesh 240928| 234007.63 97.13 62 78 140
Delhi Not available NA NA NA NA NA
West Bengal 88752| 34124.93 38.45 5 30 35
Ganga Basin
states 1307409 472226.62 36.12 154 490 644

(Source Central Water Comission, Regional Remote Sensing Services Centre, Gol)
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These irigation projects derive their water from a variety of sources. Canals cater to some 28
per cent of the net irrigated area. Wells, however, provide the nearly twice that amount,
especially in Uttar Pradesh and Uttarakhand (73%), West Bengal (59%), MBdigesh

(64%), Delhi (88%) and Rajasthan (71%), with net irrigated area served by wells given in
parentheses. The sources of water for irrigation in percentage of net irrigated area within

Ganga basin is given ifable 2.12.

Table 212 Sources ofwWater for Irrigation within Ganga Basin (2000-2001)

S.No. | State Canals Tanks Wells Other
sources

1 Haryana 50% 0% 50% 0%
2 Uttar Pradesh & Uttarakhand 24% 1% 73% 2%
3 Bihar & Jharkhand 39% 5% 49% 7%
4 West Bengal 11% 7% 59% 22%
5 Rajasthan 28% 1% 71% 1%
6 Madhya Pradesh 20% 2% 64% 14%
7 Himachal Pradesh 2% - 11% 86%
8 Delhi 6% - 88% 6%
Ganga Basin states 28% 2% 65% 6%

India as a whole 29% 5% 61% 5%

Note: All figures indicate % of net irrigated area
(Source:Central Water Commission)

2.8.2 Projectsfor consumptiveuse

All of the major projects function as conduits for irrigation water, they also provide a means
of flood control by diverting or storing excess water during the monsoon season. For
example, the Agra Canal located at the Okhla Barnad@eihi sees an increase of from 30.8

m3/s to 56 m3/s during the monsoon season.

In all, there are 12 major diversion/storage projects in the Ganga basin for consumptive uses,
representing a total of between 2556.6 to 25818 mater diverted and 6796CM stored
annually. The name, location, capacity and additional information on these projects are given
in Table 2.13.
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Table 2.13Diversion /Storage Projects for Consumptive Use located iGGangaBasin

Year of Name and | Diversion/ Discharge(nt/s)/ Purpose
Completion/ Location Storage Storage in (MCM)

Commissioning

1854 Upper Ganga| Diversion 297 m/s Irrigation
Canal, (0.924 million
Haridwar Ha)

1874 Agra Canal, | Diversion | 30.8 ni/s during Irrigation
Okhla Non-monsoon and
Barrage, 56 nt/s during
Delhi monsoon

1880 Lower Ganga| Diversion 157 m/s Irrigation (0.5
Canal, Narorg million ha)

1960 Gandhisagar | Storage 6797 MCM Live Irrigation over
Dam/ Storage 0.757 million
M.P. ha. 115 MW

199091 East Ganga | Diversion | 237 ni/s Irrigation
Canal during Kharif
Bhimgoda 0.233 million
Haridwar ha

In between Eastern Diversion | 85 n/s Irrigation

17191748 AD | Yamuna

during Mughal | Canal

Dynasty

1355 AD Western Diversion 190 ni/s Irrigation

During Yamuna

Ferozshah Canal

Tuglaq rule

2000 Sharda Diversion | 650 nt/s Irrigation
Sahayak (1.674 million
Canal, ha)
Lakhimpu
Kheri

1985 Gandak Diversion | 147 ni/s Irrigation
Canal 0.96 million ha)

1963 Kosi Canal | Diversion | 425 ni/s Irrigation (0.44

million ha)
1960 Kota Barrage| Diversion 230 m/s Irrigation
(0.5 million ha)

1994 Madhya Diversion 234 m/s Irrigations
Ganga 0.306 million
Canal, Bijnor ha)

(SourceStatus Paper on Ganga River, NRCD, MOEF 2009)
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As this table makes clear, many of these storage projects are quite old, with nearly half
having been completed befatee 23" century. Since the 1990s, only 3 additional projects
have been created, although the most recent priofhet Sharda Sahayak Caiialepresents

by far the largest project in terms of water diverted and area irrigated. Nevertheless,
renovation dolder works as well as the construction of newer ones will likely be necessary
for the Ganga basin to meet its future agricultural demands. The projected increase of

E.R.M. projects, mentioned above, suggests that this problem is being addressed.

2.8.3 Hydroelectric Storage Projects in the Ganga Basin

With extensive monotonous regions and a multitude of tributaries, the Ganga basin is rich in
hydroelectric potential. The 8 existing projects and 3 additional works under construction are

a testamenttonte r egi ons i mportance to Indiadbds over
that almost half of the existing projects have been completed in the past decade and 3 more
projects are currently under construction suggests that India will continue to l[tekliasin

to meet the growing energy demands of its rapidly developing economy. The list of
hydroelectric storage projects in the Ganga basin, along with name, location, storage and

generation capacity are listedTiable 2.14.
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Table 214 Storage Progcts for Hydroelectricity Generationlocatedin Ganga Basin

Year of Name and Storage Storage Purpose
Completion/ Location (MCM)
Commissioning
1962 Rihand Dam/ Storage | 8900 MCM Hydro Electricity
Sonbhadra, UP Live Storage 300 MW + Water
Supply to Thermal
Plants
197071 Obra Dam Storage | 211 MCM Hydro Electricity
Sonbhadra, UP Gross Storage | 99 MW
1973 Chambal Valley | Storage | 10500 MCM 370 MW
Project Live Storage Hydro Electricity
(Excluding
Kota Barrage)
1974 Ramganga Storage | 2190 MCM Hydroelectric (198
Multipurpose Gross MW) and Irrigation
Project at Storage (.575 million Ha
Kalagarh Flood Control
in Bijnor
1991 Tons | at Diversion| Barrage Hydro Electricity
Bansagar
200102 Tons Il & lllat | Storage | 5410 MCM Hydro Electricity 90MW
Bansagar Live Storage
2006 Tehri Dam Storage | 2615 MCM 2400 MW of
on Bhagirathi Live Hydropower and
Irrigation to
0.27 million ha
Land. Drinking
water supply to
Delhi @ 10 n¥/s
2006 Dhauliganga Storage | - Hydro Electricity
Pithoragarh 280 MW
Under Tapovan Run of Dhauliganga | Hydro Electricity 520
construction Vishnugarh the MW
Project, River
Joshimath
(Chamoli)
Under Lakhwar Phase I| Storage | 333 MCM Live | Installed Capacity
construction and Phase Il on Storage 420 MW
River Yamuna
Under Jamrani Storage | 144 MCM Live | Irrigation (0.15 Million
construction Multipurpose Storage Ha) +
Dam 30 MW Hydro +
near Kahgodam drinking

(SourceStatus Paper on Ganga River, NRCD, MOEF 2009)
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2.9 Groundwater

2.9.1 Groundwater Potential and Use

The Ganga basin has a vast reservoir of groundwatdenrsiped every year at a very high

rate. The conjunctive use of groundwater for irrigation, even within the canal command areas,
not only ensures steady supply to the cultivated fields on time but also helps reduce water
logging and salinization due to cmguent downward movement of subsurface moisture.

The groundwater usage for irrigation in the states falling under Ganga basin exceeded 104.7
billion cum per year as of 2008 and accounted for nearly 50 per cent of the groundwater
irrigated area of the en¢ country. The net annual groundwater availability for irrigation,
domestic and industrial usage in the states of the Ganga basin has been assessed at 187.4
billion cum per year. Some 60 per cent of this potential has already been utilized. The
groundwagr usage pattern in the basin states is giwenTable 2.15 The extent of
groundwater utilization for irrigation is highest in Uttar Pradesh (45.36 BCM per year),
followed by Madhya Pradesh (16.08 BCM per year), West Bengal (10.84 BCM per year) and
Rajashan (11.6 BCM per year).

Table 2.15 Statewise Groundwater Usage Pattern in the Ganga Basin States

S. State Annual Groundwater Draft (BCM Net annual Projected
No. per year) Groundwater Demand for
availability Domestic and
Irrigation | Domestic and| Total | (BCM/year) Industrial uses
Industrial upto 2025 (BCM
USEes per Year)
1 | Haryana 9.1 0.35 9.45 8.63 0.60
2 | Uttar Pradesh; 45.36 3.42 48.78 70.18 5.30
3 | Uttarakhand 1.34 0.05 1.39 2.1 0.08
4 | Bihar 9.39 1.37 10.77 27.42 2.14
5 | Jharkhand 0.7 0.38 1.06 5.25 0.56
6 | West Bengal 10.84 0.81 11.65 27.46 1.24
7 | Rajasthan 11.6 1.39 12.99 10.38 2.72
8 | Madhya 16.08 1.04 17.12 35.33 1.74
Pradesh
9 | Himachal 0.09 0.03 0.12 0.39 0.04
Pradesh
10 | Delhi 0.2 0.28 0.48 0.28 0.57
GangaBasin| 14, 7 9.12 113.81| 187.42 14.99
states
India as a 212.37 18.05 230.41| 3987 29.14
whole

(Source:Central Groundwater Board, 2008 and Central water commission 2008)
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Apart from irrigation, groundwater resources are also being heavily tapped for industrial and
domestic uses majognboth urban and rural areas. Throughout the alluvial area of the
Ganga basin, the major urban water supply schemes are dependant upon groundwater
resources. Similarly, a large number of industries also withdraw significant amounts of
groundwater, espedig from the easily accessible aquifers in the alluvial zone. The demand
for domestic and industrial uses are expected to increase to 14.99 BCM per year in the Ganga

basin states by the year 2025, as showiainie 2.15.

The mean annual replenishable grdwater in India as a whole has been assessed at 433
billion cumec per year, of which about 202.5 billion cumec per year (46.8%) lies in the states
of the Ganga basin. The annual replenishable groundwater levels, annual groundwater draft
and balance of gumdwater available for further exploitation for each state within the Ganga

basin is given ilfable 2.16.

Table 216 Statewise Ground Water Resourced\vailability, Utilisation and Stage of

Development in the Ganga Basin State2008

S. State Annual Annual Balance Stage of
No. Replenishable| Groundwater available Groundwater
Groundwater | Draft (BCM per (BCM per Development
(BCM per Year) year) (%)
Year)
1 | Haryana 9.31 9.45 -0.14 109
2 | Uttar
Pradesh 76.35 48.78 27.57 70
3 | Uttarakhand 2.27 1.39 0.88 66
4 | Bihar 29.19 10.77 18.42 39
5 | Jharkhand 5.58 1.06 4.52 20
6 | West Bengal 30.36 11.65 18.71 42
7 | Rajasthan 11.56 12.99 -1.43 125
8 | Madhya 37.19 17.12 20.07 48
Pradesh
9 | Himachal
Pradesh 0.43 0.12 0.31 30
10 | Delhi 0.3 0.48 -0.18 170
Ganga 202.54 113.81 88.73
basin states
India as a 433.03 230.59
whole

(Source Central Water Commission, Govt. of India, 2008)
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Among the various states within the Ganga basin, Uttar Pradesh has the largest replenishable
groundwater potential, with 76.35 billiommec per year of usable groundwater; of this total,
about 48.78 billlion cumec per year is currently in use primarily for itinga although a

large share is consumed in the major cities for domestic and industrial purposes. Madhya
Pradesh has the secbhighest replenishable potential in the basin at around 37.19 billion
cum per annum here. The stage of groundwater development is highest in Delhi with 170 per
cent followed by Rajasthan with 125 per cent and then Haryana with 109 per cent, followed
by Uttar Pradesh, Uttakhand, West Bengal and Bihar.

The vast Gangetic alluvial trough is characterized by not only one of the most prolific
aquifers in quantitative terms, but also by the relatively high quality of the available water,
though the quality detiorates as one proceeds down the river to the outfall. Along the
Himalayan foothills (bhabar and tarai belts), the water is of high quality, as these belts are
under continuous recharge from the Himalayan streams. In certain localized areas of the
Gangaplain, the fluoride & arcenic content in the groundwater is high enough to cause
fluorosis and skin diseases when regularlysconed for long periods of time. In the central
alluvial trough, the groundwater has low mineral contents. The mineral cortesdsas near

the southern fringe of the alluvial formation, especially in certain parts of Agra, Aligarh,
Mathura, Mainpuri and Ballia districts of Uttar Pradesh,. Near the delta area in West Bengal,

the water in certain aquifers turns saline due to incorsf sea water.

2.9.2 Groundwater Quality

Ground water quality of the states falling under Ganga basin is giveppendix 2.1 The
groundwater quality is monitored by the Central Ground Water Board once a year
(April/May) through a network of obserttan wells located all over the country. The hot
spots for groundwater in districts coming under basin states are identified on the basis of six
main parameters: salinity (EC>3000 micro simen/cm), chloride, fluoride (>1.5 mg/l), iron
(>1.0 mg/l), arsenicx0.05 mg/l) and nitrate (>45 mg/l). The states of Bihar, Uttar Pradesh
and West Bengal is affected by arsenic (where the concentration is greater than the
permissible limit of 0.05 mg/l as per IS: 10500), fluoride, iron & nitrate. Salinity and chloride
hawe been identified in Haryana, Delhi, Himachal Pradesh, West Bengal, Uttar Pradesh,

Rajasthan and Madhya Pradesh.

41



2.10 Water Logging and Salinity Problems

The total irrigation command area of major and medium projects in the Ganga basin states
comestoabut 472,226 Sqgkm, or 36.1% of the Gange
(both figures exclude Delhi). Of that irrigated area, 1.75%, or 8,268.6Sgkm is waterlogged.

The situation is clearly most dire in Bihar, where over 10.5% of its irrigated area is
waterlogged. Yet percentage figures do not tell the whole story, as Uttar Pradesh, despite
having a relatively low percentage of its irrigated areas waterlogged, has lost nearly 1,266.8
sgkm to waterlogging far more than the other states of the GanganB@xcluding Bihar)

combined. Quite surprisingly, Jharkhand seems to have avoided any waterlogging issues

despite its proximity to Bihar, although the extent of irrigation in this region is relatively low.

The breakdown in terms of perennial versuasseal waterlogging also provides relevant
insight into the problems of the Ganga Basin states. Perennial waterlogging refers to the
average amount of waterlogging yeaund, excluding the monsoon season, whereas
seasonal refers to the additional watggimg brought about by the monsoon. In the basin,
seasonal waterlogging far outweighs perennial waterlogging by a count of 7,476 Sgkm to
792.6 sgkm, respectively. This fact is true for all states in the basin except for Madhya
Pradesh which receives noditibnal waterlogging as a result of the monsoon. Once more,
Bihar leads the way in seasonal waterlogging, accounting for more seasonal waterlogging
than all the other states combined. The vast increases seen here and throughout the basin
suggest that watlogging prevention efforts must focus on controlling the monsoon
rainwaters and/or adequately protecting cropland from complete inundation. The extent and
variation of waterlogging in major/medium irrigation command areas on avatebasis is

givenbelow intable 2.17.

Table 2.17 Statewise Magnitude and Seasonal Variation of Water Logging in
Irrigatation Command Areas of Ganga Basin States (2009)

States Total Total Breakdown of Total Waterlogged
Geographic | Command Area| Waterlogging in Area
Area (Major/Medium Command Areas
Projects) Perennial | Seasona] Total % of
I Area Comma
nd

Bihar 94163.0 59392.6 616.7| 5662.2| 6278.9 10.6
Haryana 44212.0 38683.6 32.9 131.7 164.6 0.4
Himachal 55673.0 358.3 0.1 2.6 2.6 0.7
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Pradesh

Jharkhand 79714.0 3994.8 0.0 0.0 0.0 0.0
Madhya 308245.0 48628.9 5.4 0.0 5.4 0.0
Pradesh

Rajasthan 342239.0 50518.9 7.2 76.9 84.1 0.2
Uttarakhand 53483.0 2517.1 0.8 1.5 2.2 0.1
Uttar Pradesh 240928.0 234007.6 113.0/ 1153.9| 1266.8 0.5
Delhi Not NA NA NA NA NA

available

West Bengal 88752.0 34124.9 16.8 447.2 464.0 1.4
Ganga Basin| 1307409.0 472226.6 792.6| 7476.0)/ 8268.6 1.8
states

Source Central Water Comission, Regional Remote Sensing Service Centre, Gol, 2009

Salinity also represents a significant problem for the Garagn states, with 1% of its
major/medium irrigated command areas affected by excess salt levels. Once again, Bihar and
Uttar Pradesh suffer the most salt degradation, with 2.64% and 1.21% of irrigation command
areas affected, r etsptexlt i vyaellty ; athfoevetved , a UPd se
a count of 2,831.4 Sgkm to 1,568.8 sgkm, respectively. Once more, Jharkand manages to
avoid any adverse affects. Himachal Pradesh has also avoided any salinity problems,
explained both by its altitudend the fact that it has the smallest irrigation command area in
the basin states (excluding Delhi). The magnitude of salt affected areas in the Ganga basin
statesd® major/ medium

i rri gamlablei8. command ar ea

Table 2.18 State wiseextent of Salt Affected Areas in Irrigatation Command Areas of
Ganga Basin States (2009)

States Total Total Command Total Salt Affected Area
Geographic Area (Major/ Medium Projects)
Area (Major/Medium Area % of Command
Projects)
Bihar 94163 59392.55 1568.87 2.64
Haryana 44212 38683.56 193.93 0.50
Himachal Pradesl 55673 358.30 0.00 0.00
Jharkhand 79714 3994.77 0.00 0.00
Madhya Pradesh 308245 48628.88 44.10 0.09
Rajasthan 342239 50518.90 20.53 0.04
Uttarakhand 53483 2517.10 0.13 0.01
Uttar Pradesh 240928 234007.63 2831.46 1.21
Delhi NA Not available NA NA
West Bengal 88752 34124.93 64.70 0.19
Ganga Basin 1307409 472226.62 4723.72 1.00
states

Source Central Water Commission, Regional Remote Sensing Service Centre, Gol. 2009
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Continual irrigation over the years has contributed to building up of the salt and alkali levels
in the cultivated soils. In the entire irrigation command area, especially in areas where the
drainage is poor, the salinity level and alkali status in the soildaiae appreciable degree

not necessarily captured in stéé®el numbers. In certain concentrated areas, the soils have
been rendered infertile (usar) and alafected (reh), such as pockets of Haryana and
Western Uttar Pradesh. From these areas tharenistant subsurface seepage and the flow of
wastewater here is charged with salts and alkalis, which eventually find their way to the river

waters in the Ganga basin.

2.11 Land Degradation: Ganga Basin

The term land degradation refers to the declinghim productivity and quality of land
resulting from natural calamities as well as human actions. Land degradation and associated

loss of soil productivity is the subject of environmental concern.

Within the states coming under Ganga basin, the total da@a which faces conditions of
degradation is about 1,468,200 Sgkm, or 44.68% of the total geographical area. The primary
causes of land degradation with corresponding afflicted areas are, in order, water erosion
(almost 936,800 Sgkm), soil acidity (abol60,330 Sgkm) and water logging (almost
142,990 Sgkm), though these problems vary greatly by state. For example, despite being
near the bottom in % of degraded area, Rajasthan leads all states in the Ganga basin in
Salinity/Alkalinity with about 14,180 San afflicted, with Uttar Pradesh/Uttarakhand taking

a close second at 13700 Sgkm affected. The leading states in terms of % degraded area are
Himachal Pradesh (75%), Madhya Pradesh/Chhattisgarh (59.1%), Delhi (52%) and Uttar
Pradesh/Uttarakhand (52%). richal leads because of its extensive water erosion and
waterlogging problems, while water erosion alone represents by far the largest source of
degradation for Madhya Pradesh/ Chhattisgarh
numbers are inflated bysitsignificantly smaller land area versus the other states, however
water erosion is the most significant contributor there as Wed.extent of land degradation

problems within Ganga basin is givenTiable 2.19.
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Table 2.19 State-wise Extent of Varous Kinds of Land Degradation in Ganga Basin
states (2007)

States Water Wind Water Salinity/ Sall Complex | Degraded | Geogra | Degraded
Erosion | Erosion | Logging | Alkalinity | Acidity | Problem Area graphi- | Area (%)
(Sgkm) | (Sgkm) | (Sgkm) (Sgkm) | (Sgkm) | (Sgkm) (Sgkm) | cal area
(Sgkm)
Bihar + 30240 0 20010 2290| 10290 0 62830| 173870 36.1
Jharkhand
Haryana 3150 5360 1460 2560 0 2140 14670 44210 33.2
Himachal 27180 0 13030 0 1570 0 41780 55670 75
Pradesh
Madhya 178830 0 3590 460| 67960 11260 262100| 443450 59.1
Pradesh +
Chhattisgarh
Rajasthan 31370| 66500 530 14180 0 1100 113680| 342240 33.2
Uttar Pradesh | 113920 2120 23500 13700 0 0 153240 294410 52
+ Uttarakhand
West Bengal 11970 0 7100 1700 5560 1190 27520 88750 31
Delhi 550 0 60 100 0 110 820 1480 55.4
GangaBasin 936800 94830| 142990 59460| 160330 73810| 1468200| 3286020 44.68%
states

SourceNational Bureau of Soil Survey, Land Use Planning Indian Council

2.12 Vegetation and Forests

The vegetation type of the Ganga basin is largely comprised of tropical ammlstry

deciduous types, but also includes a few additional varaties. The vegetation type of Ganga

basin are described below and illustrated in Figure 2.5.

a) Tropical Moist Deciduous Vegetation

This vegetation typehrives in areas having moderate ralhfof 15002000mm, a mean

annual temperature of 26 to 27C and an average relative humidity of 60 to 80 per cent. It

is also known as the monsoon forest as the trees shed their leaves during dry season. It is

found on the Western Ghats, eastern cogéddth, eastern plateau, Himalayan foothills and in

some parts of Sutl€panga plains. Common trees aa, teak, sandal wood, arjun, jarul,

ebony mulberry, kusum siris, palas, mahua, simul and dhup.

b) Tropical Dry Deciduous Vegetation

The dry deciduousegetation type grows in areas where rainfall is less than 150mm and the
dry period is relatively long. Trees grow shorter than in tropical moist deciduous category
and the undergrowth is shrubby and grassy. During the hot, dry phase (March to May
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months) the trees shed their leaves. This type is found in eastern Rajasthan, Kathiawar,
rainshadow area of the Deccan plateau, central India and Punjab. Commoraigatetsk,

sal, bijasal, laurel, palas, khair and kendu.

c) Sub-Tropical Coniferous Vegetation

This type is a pure association of chir pine without underwood and a few shrubs. It is found
throughout the whole length of the northwest Himalaya between elevation ciL800.

d) Himalayan Dry Temperature Vegetation

This type is found in the inner yranges of the Western Himalaya where precipitation is
below 1000mm, and is predominantlycaniferous forest with xerophytic shrubs. Epiphytes
and climbers are rare. Important species are chilgoza, deodar, oak, maple, ash, celtis, parrotia,

olive, etc.
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VEGETATION TYPES OF GANGA BASIN
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Figure 2.5 Vegetation Types of Ganga Basin
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€) Himalayan Moist Temperate Vegetation

In the western Himalaya, between 1500m and 3000m elevation, forests of deodar, spruce,
maple, walnut, poplar, cedar, chestnut, birch, oak etc. occur. These are G toidgh.

Undergrowth is mostly evergreen. Mosses and ferns grow freely on trees.

The extent of forest cover among the various states within Ganga basin is givVablen
2.20

Table 2.20State-wise Forest Cover in Ganga Basin States (2007)

State Geograp Forest Cover % of Change
hical Very Moderatly | Open Total Geograp | in
Area Dense Dense Forest | (Sgkm) | hical Forest
(Sgkm) Forest Forest (Sgkm) Area Cover
(Sgkm) Cover v. 2005
(Sgkm)
Bihar 94,163 231 3,248 3,325 6,804 7.23 -3
Delhi 1,483 7 50 120 177 11.9%9 0
Haryana 44,212 27 463 1,104 1,594 3.61 -10
Himachal 55,673 3,224 6,383 5,061| 14,668 26.35 2
Pradesh
Jharkhand 79,714 2,590 9,899| 10,405/ 22,894 28.72 172
Madhya 308,245 6,647 35,007 36,046| 77,700 25.21 -39
Pradesh
Rajasthan 342,239 72 4,450 11,514| 16,036 4.69 24
Uttar Pradesh 240,928 1,626 4,563 8,152| 14,341 5.95 -5
Uttarakhand 53,483 4,762 14,165 5,568| 24,495 45.80 2
West Bengal 88,752 2,987 4,644 5,363| 12,994 14.64 24
Ganga Basin | 1,308,892 22,173 82,872 86,658 191,703 14.65 167
states
India 3,287,263 83,510 319,012| 288,377 690,899 21.02 728

Source: Forest Survey of India, 2007

The Ganga basin has gained significant forest cover in between the 2007 and 2005 surveys.
This increase was fueled almost entirely by the incredible surge in Jhdslsumgesting the

success of reforestation and conservation efforts there. However, Madhya Pradesh has lost
more forest cover than the rest of the basin combined, and renewed conservation efforts must
hol d p r af karel area thathseforestéda The desline2 5. 2

in forests in Haryana is also alarming, given that the state has the lowest level of forest cover

t ake there to
in the Ganga basin, excluding the largely urban area of Delhi.
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2.13 Sensitive Environmantal Habitats

Environmentdly sensitive areag the Ganga basinomprise Biosphere Reserves, Wildlife
Sanctuaries, National Parks and Tiger Reserves among ¢therand endangered species)
These areas ame ecologically fragileones and need to be protected frpafiution ard
abatemenbf flow rates in various sections of the river. At present aboyie3tent of the
National parks in India are located in Ganga Basin along with 15 per cemiidofife
sanctuaries protdog some of the endangered species like Bengal Ti@asga Dolphins
and Vultures. Mangroves whiaremore resilient andery unique ecosystems on the planet
are also located in the Ganga basin at Sundarbans (West Bergalenvironmentally

sensitive areas within the Ganga basin are briefly summarizedritsr.

2.13.1 Biosphere Reserves

The Government of India has established 15 Biosphere Reserves of India, (categories roughly
correspond to IUCN Category V protected areas), which protect larger areas of natural habitat
(i.e. more than a National Park Animal Sanctuary) and often include one or more National

Park and / or Reserves, along buffer zones that are open to some economic uses. Protection is
granted not only to the flora and fauna of the protected region, but also to the human

communities whichnhabit these regions and their ways of life.

The Ganga basin has two Biosphere reserves, namely the Nanda Devi Biosphere and the
Sundarbans National Park, which are also a part of the World Network of Biosphere reserves.
The details of these biosphereserves are given below ifable 2.21 The location of
Biosphere reserves within the Ganga basin are shown in Appendix 2.2.

Table 221 Biosphere Reservetocated within the Ganga Basin

S. | Name Location (Distrct) | State Adjacent Type Area
No. Tributary (SgKm)
1 Sunderbans? North and South | West Bengal Ganga Gangetic | 9630
24-Paraganas Delta
2 Nanda Pithoragarh Uttarakhand | Ramganga West 5860.69
Devi* Himalayas

Source: "Forest and Wildlife Statistics, India, 20048
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2.13.2 National Parks

A National Pak is a reserve of natural or sematural land, declared or owned by the
Government of India and set aside for human recreation and enjoyment, animal and
environmental protection and is restricted from most development. The International Union
for Conseration of Nature (IUCN) and its World Commission on Protected Areas has

classified National Parks under its Category Il type of protected areas.

At present India has 94 National Parks, spread all across the country, out of which 29
National Parks are withithe Ganga basin. The total area cover of National Parks in the
Ganga Basin is a little over 21,197 km2, with only a little less than half coming from
Uttarakhand. A list of national parks within the Ganga basin, including district, adjacent

tributary aml settlement infornt#on is given below in Table 2.22% should be noted that the

Ganga basinbs boundaries are not exact, and
basin if TERI 6s interpretation of maftae | | 1 t e
Ganga tributary.
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Table 2.22National Parks locatedwithin the Ganga Basin

Adjacent

Name State Location (District) Tributary* Adjacent Settlement*| Area (SqKm)
Valmiki National Park Bihar West Champaran Koshi Narkatigang Bagha 335.65
Kalesar Natioal Park Haryana Yamunanagar Yamuna Jagadhri Yamunanag 46.87
Sultanpur National Park Haryana Gurgaon Yamuna Gurgaon 1.43
Betla National Park Jharkhand Palamau Koel Daltongani 231.67
Sanjay National Park Madhya Pradesh |[Sidhi/Sarguja Son Sidhi 1938.0(
Kanha National Park Madhya Pradesh [Mandla Narmada |Baihar 940.0(
Satpura National Park Madhya Pradesh |Hoshangabad Narmada |Hosangabad 585.17
Panna National Park Madhya Pradesh |Panna, Chatarpur Son Satna 543.0(
Bandhavgarh National Park Madhya Pradesh |Shadol Son Katni 105.4(
Madhav National Park Madhya Pradesh [Shivpuri Chambal Shivpuri 337.0(
Van Vihar National Park Madhya Pradesh |Bhopal Narmada |Bhopal 4.45
Fossil National Park Madhya Pradesh [(Mandla Son Katni 0.27
Desert National Park Rajasthan Jaisdmer Banas Jaisalmer 3162.0(
Ranthambore National Park Rajasthan Swai Madhopur Chambal Sawai Madhopur 392.0(
Mount Abu Wildlife Sanctuary Rajasthan Sirohi Banas Pali 288.0(
Sariska National Park Rajasthan Alwar Banas Alwar 273.8(
Keoladeo National Park Rajasthan Bharatpur Yamuna Agra 28.73
Dudhwa National Park Uttar Pradesh LakhimpurKheri Ganga, SardDhangadhi 490.2¢
Nanda Devi Biosphere Reserve |Uttarakhand Pithoragrh Ramganga (Vishnuprayag 5860.64
Gangotri National Park Uttarakhand Uttarkashi Ganga Gangi 1552.7]
Rajaji National Park Uttarakhand Haridwar, Dehradun, |Ganga 820.47
and Pauri Garhwal Rishikesh
Corbett National Park Uttarakhand Nainital and Pauri Yamuna Yamunanagar 521.0¢
Garhwal
Govind Pashu Vihar Uttarakhand Uttarkashi Bhagirathi |Uttarkashi 957.97
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Name State Location (District) Tﬁgjtjit(;er;: Adjacent Settlement*| Area (SqKm)
Valley of Flowers National Park |Uttarakhand Pithoragrh Ramganga |Joshimath 87.5(
Sundarbans National Park West Bengal North and South 24 |Ganga 1330.1(
Paraganas Haldia
Buxa National Park West Bengal Jalpaiguri Torsa, 117.1¢
BramhaputrgAlipurduar
Neora Valley National Park West Bengal Darjeeling BramhaputrgKalimpong 88.0(
Gorumara National Park West Bengal Jalpaiguri Tista Jalpaiguri 79.45
"Hiral National Park West Bengal Darjeeling Tista, Torsa |Darjeeling 78.6(
Ganga Basin Total 29 Naional Parks 21197.24

*Note: TERI used GIS maps to estimate adjacent tributaries and settlements within 30km of a given National Park
Source: Forest Statistics India 2000, Indian Council of Forestry Research and Education, Respective StategeotestriDéVebsites, RespectiVational

Park Official Website
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2.13.3 Wildlife Sanctuaries

India has 502 animal sanctuaries, commonly referred to as Wildlife Sanctuaries (IUCN
Category IV protected area). Wildlife sanctuaries are designated as a Natlddiie
Sanctuary when they are deemed of national importance to conservation, usually due to some

flagship faunal species.

Out of this 502, 7%are located in the Ganga basin, spread across Bihar, Jharkhand, Delhi,
Haryana, Himachal Pradesh, Madhya Rsi Rajasthan, Uttarakhand, Uttar Pradesh and
West Bengal. The total area set aside for these sanctuali@®8 SgkmAn exhaustive list

of wildlife sanctuaries within the Ganga basin by state is gMgpendix 2.3and locations

are shown irAppendix2.2 It should be noted wildlife sanctuaries were deemed to be part of
thebased on whether the districts in which they are located were determined to fall within the

Ganga basin area, based on TERIG&6s interpreta

2.13.4 Tiger Reseves

Among the 551 wildlife sanctuaries across India, 28 have special significance for the
conservation of the Bengal Tiger and therefore designated as Tiger Restajest Tigera

wildlife conservation program initiated in India in 1972 to proteetBengal Tigers, governs

these reserves, which are meant to be representative of various regions throughout India. The
programme strives to maintain a viable population of this conservaiiamt species in their

natural environment. The Bengal Tigecda extinction due largely to the threat of poaching

for their pelts.

Out of the 28 designated tiger reservi8,are located near the project area in the Ganga
Basin, and comprise a totéil ¢ oare@ of over 8838 km? core area refers to the primary
protected area of the reserve, in contrast to the sol | ed fAbuffer areao
development activities are allowethe list of tiger reserves in Ganga basin, with associated
district and adjacent tributary information, are givenTiable 2.23 Tiger reserves were
deemed to be part of the basin in the same manner as national parks,wiaetledr they are

located within 30 km of a Ganga tributary.
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Table 2.23Tiger Reservedocatedwithin the Ganga Basin

: . Adjacent Adjacent Core Area
Name State Location (Distrct) TribJutar y* Sett{emen - (SqKm)
Valmiki Bihar West Champaran | Koshi Narkatigang Bagha 880.76
Bandhavgarh Madhya Pradesh | Shahdol and Johilla and Son | Katni 716.90
Jabalpur
Kanha Madhya Pradesh | Mandla Narmada Baihar 940.00
Panna Madhya Pradesh | Ken Panna and Son 576.13
Chhatarpur
Ranthambhore Rajasthan Sawai Madhopur Chambal Sawai Madhopur 1113.36
and Karauli
Sariska Rajasthan Alwar Chambal Alwar 681.11
DudhwaKaterniaghat | Uttar Pradesh LakhimpurKheri Ganga, Sarda Dhangadhi 648.00
Corbett Uttarakhand Nainital and Pauri | Yamuna Yamunanagar 821.99
Garhwal
Buxa West Bengal Jalpaiguri Torsa, Alipurduar 760.00
Bramhaputra
Sunderbans West Bengal North and South 24 | Ganga Haldia 1699.92
Paraganas
Ganga Basin Total 10 Reserves 8838.18

*Note: TERIused GIS maps to estimate adjacent tributaries and settlements within 30km of a given National Park
Source: Project Tiger Task Forest Reports (2004, 2010), Project Tiger Website



2.13.5 Endangeredspecies in Ganga Basin

The names, species names and |locadif the various endangered species of the Ganga Basin
are given below in Table 2.24

Table 2.24EndangeredSpecies of Ganga Basin

Name Species Location
Vultures Gyps Bengalensis, Gyps Basinwide
Tenuirostris and Gyps Indicus

Ganga Dolphin | Platanista @ngetica Ganga River

Bengal Florican| Houbaropis Bengalensis Uttar Pradesh

Bengal Tiger Panthera Tigris Thirs Madhya Pradesh, Uttarakhand,
Rajasthan and West Bengal

Gharial Gavialis Gangeticus Ganga River (specifically Uttar

(Crocidile) Pradesh, Rajasthand Madhya
Pradesh)

Source: MoEF Endangereégpecies Brochure, 2009

Among these, the Ganga Dolphins warrant additional focus. Ganga Dolphins are one of only

four varieties of exclusively freshwater dolphins in the world, with the others residing in
China, Pakistan and in the Amazon river basin, which spans multiple countries in Latin
America. However, a combination of pollution and poaching for their oil has threatened their
survival. As such, they are recognized by Schedule | of the Wildlife Prote&tin(1972) as

a fAhighly endangeredo species and indeed,
Ministry of Environment and Forests has rec

ANati onal Adq adearisign ofAthe impatanoe of thise species.

Gharial face similar threats as the Ganga dolphins, as they mostly share the same habitat.
Bengal Floricans are threatened by the continuous conversion of their grassland habitats to
agricultural purposes. The various vulture species thmutgindia face extinction due to a
number of reasons, the most significant of which is the use of diclofenac aslallpaifor

animals. The vultures absorb the diclofenac by consuming the carcasses of dead animals.
The vultures are then unable to nimlze the drug, which causes a gbke illness and

eventually, death. The threats and conditions of the Bengal Tigers have been detailed above.

55



2.13.6 Mangrove forests and the Sunderbans

Mangrove forests consist of sédtlerant plant species andout along the intetidal zones of

rivers and seas. The plants form narrow strips or extensive patches in the estuarine habitats
and/or river deltas of tropical and strbpical climates. Due to the fact that mangroves must
survive the tidal fluctuationand storms surges associated with the harsh environment
between land and sea, they display distinctive morphological and physiological adaptations
that make them at once one of the more resilient and more unique ecosystems on the planet.
These extensive daptations allow for mangrove forests to become perhaps the most
productive and diverse kind of wetland area in the world. However, mangroves provide more
than just a habitat for a diverse array of species and wildlife; their ecosystem also serves as a
plentiful source of firewood, timber, fodder, fruits, medicines, etc. for neighboring human
settlements while providing a critical buffer zone against cyclonedggeharise and other

natural threats.

Mangroves are classified by the density of their cgnopc ov e r . The catego
densed (canopy cover of more than 70%), A mo c

70%), and fAopeno (eAopy cover between 10

Among the states within Ganga basin, only West Bengal has mangrove forests cotwer, due

the fact that part of the Sunderbans mangrove forest falls within its boundaries. All told, the
Sunerbans is 10,000 Kmhowever only 40% falls in India, with the rest residing in
Bangladesh. Like most mangroves, the Sunderbans consist of a nundmealbfforested

islands floating amidst tidal streams. It is also home to a number of rare fauna, most notably,

t he Bengal Tiger . The details of West Benga
2.25.

Table 225 West Bengal MangroveCover Data (2007)

State Very Dense | Moderately Dense| Open Total Change
Mangrove Mangrove Mangrove since 2005
West Bengal 1,038 881 233 2,152 16
India 1,405 1,659 1,575 4,639 58

Soure: Forest Survey of India, 2007

As this table makes <cl earri,t iWedt tBe nlgnadlidasd smaol

cover, providing nearly half (43%) of the total. West Bengal also provides nearly 74% of
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Il ndi ads very dense mangrove cover, and ove
mangroves. It provides a much smaller sharé¢ ofdi ad6s open mangroves,
cover is far less prevalent in this stretch of the Sunderbans mangrove forest. Fortunately,
India has increased its mangrove cover by 58 ince 2004, with nearly 28% of that growth

coming from West Bengal. WIeilthese numbers are encouraging, it seems clear that for

India to continue to have thriving mangrove ecosystems, those in West Bengal must be

nurtured and protected.
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Chapter 3
Social Analysis

AThe Ganga, especially, i her pegoples round whech areo f I n
intertwined her memories, her hopes and fears, her songs of triumph, her victories and her
defeats. She has been a symbol of India's age long culture and civilization, ever changing,

ever flowing, and yet ever the same Ganga."

- Jawaharlal Nehru, First Prime Minister of India

3.1 Socioeconomic profile of Ganga basin

Ganges mainly flows though five Indian states namely, Uttarakhand, Uttar Pradesh, Bihar,
Jharkhand, and West Bengal. Each of the state has distinctesatiomicprofile. But

Jharkhand and Bihar are the worst in terms of secanomic development.

The Ganga basin is one of the most densely populated and fertile river basins in the world.
The basin supports about 300 million people over an area of approxima@e088q. km of
which some 100 million are directly dependent on the river and its tributaries. The Ganges

basin supports one of the world's highest densities of humans.

The state of the river Ganga is significantly affected by the population livinghwiite basin.

The Gangabasin has 1949 cities and towns, with an estimated population of 125 million.
Average population density in the Ganga basin is 520 persons per square km as compared to
312 for India (2001 census).

3.1.1 Uttarakhand

The State of Utirakhand has three districts which fall in tim@in-stem of GangaHardwar,

Tehri Garhwal and UttarkashiFigure 3.1) These districts have a total population of
2,346,947.0f that total number,opl 383, 779 reside in some of L
which reside in the Ganga Basiiihe largest of these towns are Hardwar (MB), Tehri (MB),
Uttarkashi (MB) and Dhaluwala (CT)Only 6,515 scheduled tribal people reside in

Uttarakhanddés share of the Ganga basd&ds com
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Ganga basin populatiorlJttarakhand and Uttar Pradesh in total have 702 towns and cities,
with 54 Class | cities and 47 Class Il cities. Some of the Class | cities are Hardwar, Roorkee,

and Class Il like Rishikesh. Refer pgndix 3.1 for more detadn population in the cities.
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@ Indicates the districts falling in the Ganga Basin

Figure 3.1 Map showing districts of Uttarakhand state which falls in the Ganga basin

Source:http://www.mohfw.nic.in/NRHM/State%20&s/uttranchal.htm

3.1.2 Uttar Pradesh

The state of Uttar Pradesh (UP) has 17 districts in the Ganga basin, namely: Ballia,
Allahabad, Bulandshahar, Azamgarh, Fatehpur, Varanasi, Farrukhalmadr&adas Nagar
Bhadohi, Saharanpur, Rae Bareli, Mirzapur, Kanpur Nagar, Kanpur Dehat, Kannauj, Jyotiba
Phule Nagar, Ghazipur and Bijnof.hese districts have an enormous combined population,
totaling 45,595,698 in numbeSome of the largertownsin @ s hare of the
include Allahabad (M Corp), Saharanpur (MB), Fatehpur (MB), Varanasi (M Corp),
Farrukhabae&cum-Fatehgarh (MB), Kanpur (M Corp) and Mirzapeum-Vindhyachal (MB),

with the total large town population of UP in the Ganga basinhnegd,078,852.UP 6 s
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tribal population in the Ganga basin numbers only 16,621, accounting for an insignificant per
cent of the total numbeiSome of the Class | cities in the state are Kanpur, Allahabad,
Lucknow, Agra, Varanasi, Aligarh, Jhansi and sorhe¢he Class Il cities in the state are,
Tanda, Faridpur, Bijnof-or population details for class | and Il cities rateAppendix 3.1

£
e
P y
Sa haranpur
S 7 g

Muz affarnagar| Bijnor -

| ]
Baghpa @
Ghazia M
3

UTTAR PRADESH

AN - Ambedkar Nagar
GBN - Gautam Buddha Nagar
JPN - Jyotiba Phule Nagar

1 KN - Kanpur N agar
Aligarh B SRN - SantRavidas Nagar
g 9,'“ . SEYSmrasti SKN - Sant Kabir Nagar
Mathgra : s 4 .
5 W 24 : : bigharajganj
i i ;
~’.75”&'9 ri_, ENIS ) - Kt:'stllin agar
I‘;»" e, '_t___..-‘ ¥ : ‘ 4 o r ] h {r\-i:
o SN KN /D edtia

il 1

1‘_
4 Ballid-
8 -

Ghazipus
J'

L 0613 ndauli

P |
jlh -i:] ‘|’}-—.
|Se nbhr.:adra

of
-

@ Indicates the districts falling in the Ganga Basin s

Figure 3.2 Map showing districts of Uttar Pradesh state which falls in the Ganga basin

Source:http://www.mohfw.nic.in/NRHM/State%20Files/up.htm

3.1.3 Bihar

In Bihar, there are 12 districts which fall within the Galnga rastamnamely, Begusarai,
Buxar, Katihar, Khagaria, LakhisaraMunger, Patna, Purnia, Saran, Sheikhpura, and
Vaishali with a population of about 25,543,1(Fagure 3.3) Some of the main towns which

fall in the Bihar region of the basin are Patha, Begusarai, Bhagalpur, Chapra, Munger,
Katihar, Hajipur and so on with population of about 3539970 which accounts for nearly 14
per cent of the total population in the region. The scheduled tribes account for about 1.4 per
cent of the people who inhabit the basiBihar and Jharkhand has in total 215 towns and

6C


http://www.mohfw.nic.in/NRHM/State%20Files/up.htm

cities. Birar has 29 Class | cities and 24 Class Il cities. Some of the class | cities are, Patnha,
Gaya, Bhagalpur, Begusarai, Darbhanga, etc. and class Il cities like Buxar, Sitamarhi,

Mokameh, etc.For more details on the class | and Il cibies p o p weferdotappendix 3.1
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Figure 3.3 Map showing districts of Bihar state which falls in the Ganga basin

Source http://mohfw.nic.in/NRHM/State%20Files/bihar.htm#hp

3.1.4 Jharkhand

The State of Jharkhand has only one district, known as Salilvgaich falls in the Ganga
basin(Figure 3.4) The district of Sahibganj has a population of 927,7T78e two major

towns of this district are Sahibganj and Rajmahal, which have a combined population of only
98,131. In sharp contrast to most othertdis i ct s in the Ganga basi
population of 270,423 greatly exceeds the amount of people living in its major towns and

comprises 29 per c easin popdlatiodSoraer oktheaClassd Gties®h n g a
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the state are, Jamshedpur, BlanDhanbad, and class Il like Katras, Tidfar demographic
details for the ities refer to Appendix 3.1

JHARKHAND
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@ Indicates the districts falling in the Ganga Basin

Figure 3.4 Map showing district of Jharkhand state which falls in the Ganga basin

Source http://www.mohfw.nic.in/NRHM/State%20Files/jharkhand.htm

3.1.5 West Bengal

The seven districts of West Bengal which is part of the Ganga basin are 24 Pargana South, 24
Pargana North, Hoogli, Howrah, Kolkota, Maldafiedinipur (Figure 3.5) In all, around
42,630,182 people reside in the West Bengal region of the Ganga basin, with about 9,293,861
people residing in major towns like Maheshtala, Rajpur Sonarpur, Serampore; Hugli
Chinsurah, Chandannagar, Haora, KolkotaatBara, South Dum Dum and so on. Around

four per cent of the population in the basin belongs to the scheduled tribe d&sgal has

160 towns and cities, out of which 27 are class | and 27 are class Il cities. Some of the Class |
cities are, KolkattaHaora, Siliguri, South Dumdum and some of class Il cities are, Ranaghat,
Bolpur, etc.Refer toAppendix 3.1for city wise population statistics.
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Figure 3.5 Map showing districts of West Bengal state which falls in the Ganga basin

Source:http://www.mohfw.nic.in/NRHM/State%20Files/wb.htm

3.1.6 Demographic profile of Ganga basin

Basic demographic characteristics of the states are described in the table below

Table 3.1 Distribution of Population by Location and Caste

Uttarakhand Uttar Bihar Jharkhand West India
Pradesh Bengal
Total 8,489,349 166,197,921 82,998,509 26,945,829 80,176,197 1,028,610,328
Population
% urban 25.67 20.78 10.46 22.24 27.97 27.82
population
% rural 74.33 79.21 89.54 77.76 72.03 72.18
population
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Number of 2,566,282 34,301,455 16,316,527 5,838,522 20,140,157 193,579,954
households
Household 5.3 6.5 6.1 5.6 5.1 5.3
size
% SC 17.87 21.15 15.72 11.84 23.02 16.2
Population
% ST 3.02 0.01 0.91 26.30 5.50 8.2
Population
% NA 31.15 42.6 NA 27.02
Population
below

poverty line

(Source: Census of India 2001)

Majority of the population in all thBve states falls in rural categofy2 %89 %) Out of the

five states, Jharkhand has the maximuapulation of Scheduled Tribes, the indigenous
people. In all the states, tribes are present in all the districts along the river Ganga except for
two districts in Uttar Pradesh, though the spatial distribution varies from state to state.

Table 3.2 Distribution of Population by Sex

Uttarakhand Uttar Bihar Jharkhand West India
Pradesh Bengal

Total 8,489,349 | 166,197,921 82,998,509 26,945,829| 80,176,197 1,028,610,32§
Population
% male 50.95 52.68 52.10 51.52 51.71 51.73
% female 49.04 47.31 47.89 48.47 48.28 48.26
Sex Ratio 964 898 921 941 934 933
(Number of
females per
1000 males)
Sex ratio 908 916 942 965 960 927
(0-6 years)

(Source: Census of India 2001)

All the five states have comparable sex ralibough the average number of females per
1000 nales is less, and Uttar Pradesh is the worst state in terms of the sex ratio. The state of
Uttarakhand is the best amongst the five states in sex ratio and even better than the national
average of 933 females per 1000 males. While in sex ratio categmrif@tithe age group of

0-6 years, state of Jharkhand fares well and has sex ratio even more than national average.
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Table 3.3 Distribution of Population by Age Group

Uttarakh Uttar Bihar Jharkhand West India
and Pradesh Bengal

0-9 years| 1,993,446| 45,612,898 23,810,374 7,173,741 17,106,869 238,763,954
% 23.53 27.57 28.75 26.66 21.37 23.27
10-14 1,093,530 22,310,434 11,063,777 3,534,953 9,538,536 124,846,858
years
% 12.91 13.48 13.36 13.13 11.91 12.17
1559 4,730,247| 85,888,210 42,445,259 | 14,65,165| 47,718,976 585,638,723
years
% 55.84 51.91 51.25 54.34 59.60 57.09
60 years 654,356| 11,649,478 5,501,274, 1,578,662 5,700,099 76,622,321
and
above
% 7.72 7.04 6.64 5.87 7.12 7.47

(Source: Census of India 2001)

All the states witness the maximum numloérpopulation (55%-60%) in the age group

ranging from 159 yearsln the age group of-9 years, maximum population is present in
Bihar and the minimum is in West Bengal. In the age group of 60 years and above the same

trend is seen that is maximum pogida in Uttarakhand and minimum in Jharkhand. Uttar

Pradesh is the most populous state.

Table 3.4 Educational Level

Uttarakhand Uttar Bihar | Jharkhand West India
Pradesh Bengal
Literacy 72.28 57.36 47.53 54.13 69.22 64.8
Rate
% male 83.28 68.82 59.68 63.83 77.02 75.26
% Female 59.63 42.22 33.12 38.87 59.61 53.67
Education Level among literates
Informal NA NA NA NA NA NA
Below 41,107 10,922| 53,108 714,953| 790,284| 12,503,832
primary
Primary 39,240 7,433 47,909 668,489 386,445 8,566,717
Middle 25,963 4,737 24,540 414,740 225,054| 4,561,035
Secondary 11,550 1,954 20,315 282,720 85,454| 2,891,825
and Sr.
Secondary
Graduate 5,779 830 6,463 81,619 20,566 761,179
and above

(Source: Census of India 2001)
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Uttarakhand state shows highest literacy rate wBilear shows the lowest literacy rate
amongst thdive states in terms of both male and female literacy tateracy rate of Bihar

is (47.53 %) less than National literacy rate while literacy rate of Uttarakhand is much better
than the national literacsate of 64.8%. Literacy rate is an indicator of development and the
level of awareness about the cleanliness, hygiene and healthy lifestyle amongst the natives.
Women in all the five states have lesser rate of literacy as compared to males, reflecting the

poor importance given to the education of women.

3.1.7 Gender Analysis

For the successful implementation of any project, it is important that both men and women
are made equal partners in all stages of the projdss sectionexamines the status of
womaen in the five project states of Uttarakhand, Bihar, Jharkhand, Uttar Pradesh and West
Bengal using selected demographic, educational, sndioral, healthrelated and economic
indicators. There are two demographic variables that include sex ratio ihdeoh ratio
pertaining to the & years age group. Effective female literacy, that is, number of female
literates in the population above six years and gender gap in literacy rates are the two
educational indicators used in this paper. The four hedkited educational indicators used

in this paper. The four healtielated variables are the female infant and child mortality rates,
along with gender diérences in the two rates. The secidtural variables are mean age at
marriage among females and tiogal fertility rates. Female work participation rates along
with the gender gap in participation levels are the twin economic variables considered in this

analysis.

The indicatos used here include both attainment levels as well as gaps between men and
women in selected spheres. For any planned development to be effective and for replication

of successful experiments, there is a need for more specific details that can be provided by
gender related development indicators. However, the variables andtiralicas f or wo me
status need to be simple and disaggregated. The gender development indicators can generate
specific sets of information that can be usefully utilized for identification of and intervention

for the amelioration of the status of women. Indinal, disaggregated indicators provide
statistical data in a format that is amenable to the identification of problem areas as well as

for intervention, thereby making it a betteol in comparison to any composite index.
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The projects undertaken over tpast few decades have suggested a strong positive link
bet ween a focus on gender and womenbs part.
project success, sustainability, dretother. The lesson learned from these projects suggests
that though womeure the primary users and managers of domestic as well as community
based activities, they and their views are not systematically represented in deaking

bodies. Focusing on gender leads to benefits that go beyond good project performance as
manifested in such aspects as better procurement, O & M, cost recovery, and hygiene
awareness. Focus on gender has multiplier effects and Gender should be addressed through
an approach that is participatory and responsive to the needs of the poor. Theapartioip
beneficiaries and focus on poverty reduction are two other key determinants of the
effectiveness and sustainability of the project. Based on the latest information available from

secondary sources, indicators have been selected to reflect thesleve f womendés st a

3.17.1The Status of Women

Women work both for the labour market and for the household. Some of this work is
recognized and remunerated, while most of it is not enumerated and remains unpaid.
Womends contr i butecanomy &nd sotidtyggoeh untecognizea lsimce most
of the activities females are involved in do not enter the sphere of the market and remain non
monetized. Most of the work undertaken by women is often interspersed with other
household chores, making it fidult to separate the various tasks performed. The
perpetuation of gender stereotypes and the social division of labour that typecasts women
mainly as workers in the domestic sphere has been the chief barrier to the recognition of
womenos e c 0 n otigipatton. Wanr & copgani t i on of womenaos
economic activities is not only an outcome of (a) their work being intertwined with household
activities; and (b) being unpaid, making it difficult for enumerators to identify women as

workers, but o stems from flawed definitions and the limited scope of economic activity.

The role played by women in the care sector, predominantly their reproductive work
(bearing, rearing, nurturing children and household maintenance), falls outside the national
accounting systems. Many of the tasks -mamrking women are involved in would be
considered work if performed by a person hired for the purpose or unrelatedhtouehold.
Because womeperform roles, which are not statistically counted as economibemze not

monetarily valued, womendéds roles and their c
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fulfiled by women in household maintenance and care activities is often trivialized.
Assigning monetary value to all the tasks undertaken by themeusowis not very easy.
Some efforts have been made to study the manner in which time is spent by women in the
course of the day through time use surveys (Government of 2@08).

3.17.2Female Work Participation Rate and the Gender Gap in Work

The female work participation rate (FWPR) is measured by calculating the proportion of
female main plus marginal workers among the female population. Standard definitions of
economic activity indicate low rates of FWPR. At theladia level, only 30 per ceruf

women are defined as workers, main or marginal. Amoegstates along the river Ganga,

Uttar Pradesh, West Bengal and Bihar are the states where the female work participation rate
is lower than the national figure and the gender gap in work is highrefemale work
participation rate, Uttar Pradesh is ranked 2 in the entire country with a participation rate of

31.9 and West Bengal is ranked first with a gender gap of 41.8 in work.

Table 3.5 Female Work Participation Rate and Gender Gap in Work

State Female work Rank Gender gap in Rank
participation work
rate

Bihar 23.5 5 35.7 6
Jharkhand 32.2 14 26.3 15
West Bengal 21 3 41.8 1
Uttarakhand 31.9 12 23.5 18
Uttar Pradesh 20 2 37.8 4
India 30.3 31

Source: Rustagi Preet 2004) Notes: Work pavtion rates are calculated as the proportion of total
workers (main + marginal) among respective populations above six years.

On the other hand, female work participation rate is high in tribal state of Jharkhand and hilly
state of Uttarakhand. Theseealso the states where there are low gender disgdritierms

of work participation. Higher FWPR can be partially explained by the fact that community
based Ssubsistence

organization of producti c

participation.

On the whol e, FWPR is | ow,
especially in the unorganized sector and partly due to heavy domestic respiassihiat

i nhibit

partly as a resul

womenods ec o roomiomenavicotaie prindally ewlved Me ar | y
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homemaking reported that there was no other household member to undertake these
responsibilities.

3.1.7.3Gender Disparity in Sex

Sex Ratio
Table 3.6 Sex Ratio
States Sex Ratio

1991 2001
Bihar 895 916
Jharkhand NA 941
West Bengal 907 929
Uttarakhand NA 964
Uttar Pradesh 872 898
India 923 934

Source: Census of India, 1991 and 2001

The gender composition in the population, that is, the sex ratio defined as the number of
women per 1000 methough has increased as compared ®i18 not favourable to women

in any of the five states. However, the ratio is higher than the national figure in Uttarakhand
and Jharkhand. Uttar Pradesh has the lowest sex ratio followed by Bihar and West Bengal.
Till 1981, undivided Bihar had the seatio higher than the all India gender balance, but its
sex ratio declined to 911 in 1991. This drastic fall from a ratio of 946 in 1981 reflects the
deteriorating situation of women in the state. In addition to the worsening mortality
conditions, some ofhe reasons for this decline lie in increasing economic pressure for
survival and sex selective migration. On the other hand, Uttar Pradesh and West Bengal have
always recorde sex ratios below the dihdia levels. Male migration from these states is part

of the explanation.

Child Sex Ratio
Table 3.7 Child Sex Ratio

State Sex Ratio of Children in the Age Group of 66 Years
1991 2001

Bihar 953 938

Jharkhand NA 965

West Bengal 967 963

Uttarakhand NA 908

Uttar Pradesh 878 916

India 945 927

Source:Census of India, 1991 and 2001
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The scenario in the next decade ending in 2001 reflects a worsening gender balance among
children. Child sex ratios dropped by 18 points for the country as a whole, and as were in the
states of Bihar and West Bengal. Howeuee figures are much higher than the national
figure of 927 in Bihar, Jharkhand and West Bengal. Though there has been an increase in
Uttar Pradesh, the figures in Uttarakhand and Uttar Pradesh is much lower than the national

figure.

3.1.8 Education
3.1.8.1Female Literacy Rate

Will improvement in female literacy ensure greater gender equality can be stated with a
certain degree of certainty that improving the education of women will lead to gender
development; it is difficult to affirm that improventsnreflected through this variable of
female |literacy alone wil/ be sufficient to
educationrelated indicators reflects attainment/achievement levels and highlights the gap or
extent of parity between memd women. Existing levels of discrimination and biases are an
outcome of socikzultural factors and patriarchal structures which are not easily overcome by
introduction of literacy alone. Nevertheless, the benefits of education cannot be trivialized as

these would have a loAgrm impact upon the empowerment of women.

Table 3.8 Female Literacy and Gender Gap in Literacy

State Female Literacy Rank Gap in Literacy Rank
in % in %

Bihar 33.57 1 26.75 4
Jharkhand 39.38 2 28.56 2
Uttar Pradesh 42.98 4 2725 3
Uttarakhand 60.26 17 23.75 9
West Bengal 60.22 16 17.3 19
India 54.16 21.69

Source: Census of India, 2001

As the table B above shows, female literacy is extremely poor in Bihar, Jharkhand and Uttar
Pradesh and all the three statesareraskedo ng t he top 5 worst stat
literacy. These are also the states with higher gender gap in literacy. This could be because

of low enrolment of girl child in primary schools coupled with high dropout rate (Rustagi,

2004). In Uttarakhath though women literacy rate is higher than the national female literacy

rate, the gender gap is more than the national figure. West Bengal is the only state among the
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five, where literacy rate is higher than the national literacy rate and even the gapder

lower than the national figure.

319 Womenodés Health

I n the governmentés approach to the issue o
reproductivehealttt. Women are viewed mainly as the means of reproduction, often at the

cost of theirown personal, individual identity. Even now, despite some efforts to widen
womends health concerns to include the issu
bodies, state policies and programmes still emphasize and concentrate on familyamelfare

reproductive health. A major share of the budgetary allocations is under these heads

3.1.9.1Mean age of Marriage among Women

The NFHSIII (2005-2006) states that 47 per cent of married women surveyed between the
ages of 20 to 24 years were marrigefore the age of 18 arRP percent of marrieanen
surveyed between the ages of 25 to 29 were married before the age of 21. Despite the legally
stipulated minimum age of 18 years at marriagajority of thegirls still get married before
attaining this ge in all the statesexcept UttarakhandTable 3.9). Early marriage often
accompanies early pregnancy, with young unprepared mothers being saddled with
responsibilities beyond their capacities. Pregnancies at young ages are more likely to result in
underwéght babies, stillbirths or abortions, especially where mothers suffer from poor health

and deficiencies.

Table 3.9 Mean Age of Marriage among Women

State % Women in the Age Group of 20 to 24 | % Men in the Age Group of 25 to
Years who got Married by the Age of 18| 21 Years who got Married by the
Years Age of 21 Years
Uttarakhand 23 21
Jharkhand 63 47
Bihar 69 43
West Bengal 54 27
Uttar Pradesh 58.6 51
India 47 32

Source: NFHSIII 2005-2006

! Datta, Anindita(2003:Artic ul at i on of a nsHeatth Polgy Usihgeed ife \@ycla Approach
Indian Joural of Gender Studies, pp. 283;10(1)

2 Rastogi P. (2004): Significance of Gendelated Development Indicators: An Analysis of Indian States;
Indian Journabf GenderStudies, pp. 29843 11(3)
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3.1.9.2Total Fertility Rate and Anemia among Women

The fetility rate as per the NFH8 and Il is an average of three babies per woman for the
country as a whole, which is little less than the average of 3.4 in NEH®we number of
childbirths among women from the states of Uttar Pradesh, Bihar and Jhaikheweh

higher (Table3.10. Frequent childbearing, often an offshoot of the predominant preference
for a son in our society, takes a heavy toll on women. Among resource poor households, it is
distressing to note that women breastfeed more than oneschildtaneously due to lack of
money to feed the older child with an alternative or supplementary diet. During childbirth,
several serious complications are commonly reported, such as hemorrhage, excessive
bleeding, anemia, toxicity, premature babies angb@ated problems and among these,
anemia is a prominent cause leading to maternal deaths, apart from resulting in physically

weak children.

Table 3.10 Total Fertility Rate and Incidence of Anemia among Men and Women

State Number of % Reported Anemic in the Age Group of 15
Children per to 49 Years
Woman Women Men
Uttarakhand 2.6 54.7 30.5
Jharkhand 3.3 70.6 37.8
Bihar 4 68.3 32.6
West Bengal 2.3 63.8 33.1
Uttar Pradesh 3.8 50.9 24.7
India 2.7 56.2 24.3

Source: NFHSII-20052006

Every second wman in India suffers from some degree of anemia according to NIFHS

The majority of ever married women in the age group of 15 to 49 years in all the five states
along the river are anemic as compared to one third of the men in the same age group (Table
3.10. Iron deficiency is particularly pronounced among women inhabiting the eastern states
(Bihar, Jharkhand and West Bengal) as compare to the northern state of Uttar Pradesh and
Uttarakhand.
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3.1.9.3Median age of first birth for women

Table 3.11 Median Age of First Birth of Women

States Median Age of First Birth % Women Already Mother /
for Women Pregnant In The Age Group Of 151
19 Years
Uttar Pradesh 194 14.3
Uttarakhand 20.5 6.2
Bihar 18.7 25
Jharkhand 18.9 27.5
West Bengal 19 25.3
India 19.8 16

Source: NFHSII

As per NHFS 1lI, the percentage of women giving birth to a child even before the age of 18
years is quite high in the states of Jharkhand, Bihar and West Bengal as compared to national
figure of 16 percenfTable 3.11) The nedian age of first child birth for a woman is about 20
years that again show that in most of the cases, a girl gets married even before attaining the
age of 18 years. Among the states, Uttarakhand is slightly better off where the median age is
above 20 yars and little over 6 percent of women in the age group of 15 to 19 have already

become mother.

3.1.9.4Couple Protection Rate

Table 3.12 Sterilization among Men and Women

States Percent of Men and Women those who have Undergone
Sterilization for Family Planning
Women Men
Uttar Pradesh 17.5 0.2
Uttarakhand 32.1 1.8
Bihar 23.8 0.6
Jharkhand 23.4 0.4
West Bengal 32.2 0.7
India 37.3 1.0

Source: NFHS 11I, 2005-2006

Women apart from being anemic and bearing the strain of maternity and childeare, th

additional burden of contraception also falls overwhelmingly on women. The adoption of

contraceptive measures among the women is higher. Male contraception is still poor, with
very few men agreeing to vasectomy. It is as if to emphasize that since wont&ive and

bear children, it is their sole responsibility to control or protect themselves against further
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reproductiofl. As the table 3.12bove shows, over one third of the women have undergone
sterilizations as compared to just 1 percent of men.hénstates, apart from Uttarakhand
where men sterilization is close to 2 percent, in all other states men sterilization is less than a

percent.

3.1.9.5Awareness about HIV/AIDS

Table 3.13 Awareness about HIV/AIDS among Men and Women

States % aware of HIV/AIDS in the Age Group of 15 to 49
Men Women
Uttarakhand 91 64
Uttar Pradesh 74 40
Bihar 70 35
West Bengal 74 50
Jharkhand 53 29
India 80 57

Source: NFHSII, 20052006

Barring Jharkhand where awareness is low among both men and women, moi® than
percent men are aware of HIV/AIDS. However percentage of women being aware is less
than 50 percent except in Uttarakhand where the figures are bettethth national figures
(table 3.13.

3.1.9.6Spousal Violence

Table 3.14 Percentage of Women whever Experienced Spousal Violence

States % Women who ever experienced Spousal Violence
Uttarakhand 28

Uttar Pradesh 42

Bihar 59

West Bengal 40

Jharkhand 37

India 37.2

Source: NFHSII, 2005-2006

Women often face violence at the hands of theirgators. Among crimes against women,
cruelty by the husband and his relatives as defined by Section 498A of the Indian Penal Code

3 Adapted fromRastogi P. (2004)Significance of Genderelated Development Indicators: An &lgsis of
Indian States; Indian Journaill GenderStudies, pp. 29843 11(3)
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(IPC) consistently tops the list. The NFHS8I data shows that over one third of the ever
married women in India have expereed spousal violence. Among the states, the situation

is worse in Bihar where nearly three fifths of the total surveyed women have reportedly faced
spousal violence followed by Uttar Pradesh (42%) and West Bengal (40%). The spousal
violence in Bihar hadrastically increased since 1999 when Bihar was rank&tf2r Uttar
Pradesh (14) and West Bengal (17) in¢bantry wide ranking of statés

3.1997Womenodés Partici-pakihgi on i n Decision

Since women are located in different households, castesnanities and regions and are
bound by distinct rituals, practices and structures of power, they rarely view themselves as a
group with similar demands and needs. They are often governed by decisions that others take
on their behalf which are unquestiogin followed. Little over one third of the married
women in India participate in decision making at the household level. The percentage

however is higher in Jharkhand, probably because of largely matriarchal society.

Table 3.15 Percentage of Married Wonen who Rarticipate in Decision Making
at Household Level

States % Married Women who Participate in Decision Making at
Household Level
Uttarakhand 36.0
Uttar Pradesh 33.7
Bihar 32.7
West Bengal 23.9
Jharkhand 41.8
India 36.7

Source: NFHSII, 2005-2006

As the analysis above indicates that women though play an important role in the society, yet
they have a very low status in the society coupled with little control over household
resources; considerable health hazard; and poverty. It has beenzeddberefore that any

sub project developed as part of the NGRBA programme should address and integrate such

gender issues and inequalities.

4 Adapted fromRastogi P. (2004)Significance of Gendetelated Development Indicators: An Analysis of
Indian States; Indian Journaill GenderStudies, pp. 29843 11(3)
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Mainstreaming gender equity and empowerment is already a focus area in the NGRBA
programme preparation. Basedidentified gender issues through seemnomic survey of

every sub project activities will be integrated under each proposed investment to address
womenos needs.

3.1.10 Poverty Analysis

The project will support several activities of the recently cartsett NGRBA through this
project. These will cover a range of interventions: i) building the institutional capacity of the
NGRBA, patrticipating entities, and regulators such Pollution Control Boards at the Centre
and State levels, ii) a selection of adies that will help accomplish its Mission Clean
Ganga, which aims to prevent any untreated waste going into the over 2500 km long river by
year 2020. Therefore, the selection of interventions would primarily focus on characteristics
of the candidate diselnges / locatiori quantum of generation, concentration of pollution,
etc. While the overall impact of these activities would be broadly positive, especially as these
improvements would improve quality of the ambient environment in the basin as a whole,
same of the activities / interventions could potentially adversely impact some poor people
dependent on the current status of the river, its surrounding areas, and the settlements that are
located along/very close to the River.

The Gangetic plain coveringbout 287,000 kiof area across 5 statedJttarakhand Uttar
Pradesh Bihar, Jharkhandand West Bengal, is a monotonous plain formed by the fine
grained soil carried down by the Ganga over millennia. It is one of the most fertile areas in
the country.Physiographically, the 2250 km reach in the plains is divided into 3 parts
Upper Gangetic Plains (about 770km) in Uttarakhand and UP; Middle Gangetic Plain (1005
km) in UP, Bihar, with a sliver in Jharkhand; and Lower/Deltaic plain (470 km) almost
entirdy in West Bengal. Uttarakhand, Uttar Pradesh, Bihar, and Jharkizesedbeen part of

a group of states lagging persistently in terms of overall growth and development as
measured across a variety of indicatorféhile West Bengal has not been traditionally
identified with this group, its recent decelerating performance is a cause of a rising concern.

This annex provides an overview of some historical as well as recent estimates on income
poverty for the 5 project states. As will be described later, higkldeof rural poverty are a
particular concern in the Middle Gangetic Plain where despite access to highly fertile soil and
abundance of water, people are not able to quickly and permanently move out of poverty.
Starting with a comparison of these witlre tbountrywide poverty / income scenario, this
annex then briefly describes the current poverty situation in the districts along the River
Ganga visavis that within the respective states. Additional informaiiorihe last section
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has been included to @ride anecdotal evidence of some of the key issues that would be
further explored as part of the Poverty and Social Impact Assessments (PSIAs) to be taken up
during project implementation.

3.1.10.1Historical Trends

The project states have had a disprapoately high incidence of income poverty for
decades. As can be seen from T&hl their efforts to increase the income their residents
have shown mixed results. In most cases, they have lagged the average for the country as a
by
528 million in 1971 to 1027 million in 2001. In the same period, total population of the

whole.These numbersoa be put i nto perspective notir
project states increased from 189 million to just over 329 millsightly under half (~45%)

of all poor people in India lived in these states at the beginning of the current millennium.
Though the proportion of poor people continued to decline in these states, the rate of
reduction had not been able to keep pace with the overall rate for Indemt éac West

Bengal, where again it seemed to have slowed down towards the end of 1990s. Another
significant feature of income poverty thagriod, not reflected in Table 3.1pointed out in

Mehta and Shah (2003), is that its incidence in the low incsiates(then 5i Bihar, MP,

Orissa, Rajasthan, and UP), which include 4 project states except West Bengal was over 50%

higher than poverty in other large states.

Table 3.16 Historical Incidence & C oncentration of Poverty. Project States and Indig

State Per cent age| Percentage of poor population in
Population the State
Total Poor
Population

2001| 19992000 197374 199394 ( 19992000
Bihar (Bihar +
Jharkhand) 10.69 16.36 61.91 54.96 42.6
UP (Uttar Pradesh +
Uttarakhand) 17.00 20.36 57.07 40.85 31.15
West Bengal 7.81 8.20 63.43 35.66 27.02
INDIA 100 100 54.88 35.97 26.1

® In end-2000 Uttarakhand was created out of UP, Jharkhand out of Bihar, and Chhattisgarh out of MP.

®Adapted from Mehta A. and A Shah (2003): Chronic Poverty in India: Incidence, Causes and Policies; World

Development pp49511; doi: 10.1016/S030850X(02)0022-7; Elsevier Science Limited
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3.1.10.2Recent Estimates of Income and Poverty

The last decade has seen a sustained increase in the growth rate for the entire country in
which the 8% threshold hd&®en crossed in almost half the years. This unparalleled increase

in incomes of the states has resulted in increased income for the average person in each state.
Since the creation of the smaller statedharkhand and Uttarakhand, there has been some
improvement with their average rate of growth of per capita income being higher than the
India has a whole for the period 26RQ08. However, the larger ones Bihar and Uttar
Pradesh continue to lag behind India, as well as their newesslodbts. As can beeen

from Table 3.17Bihar also followed a very volatile growth pattern with 2 years of negative
growth. West Bengal seems to be losing the early advantage it had gained in terms of per
capita income until 2003 and lately it seems to have slowed dowtastiady compared to

national rate.

Table 3.17 Statewise Per Capita Income and Growth Rates at Constant Prices
(New Series 1992000)

Year Bihar Jharkhand Uttar Pradesh | Uttarakhand West Bengal INDIA
Income | GR | Income | GR | Income [ GR | Income | GR | Income | GR | Income | GR
) (%) ) (%) ) (%) ) (%) ) (%) ) (%)
200601 6554 9980 9721 14932 16244 16172
200102 5994| -8.5| 10451| 4.7 9672| -0.5| 15364 2.9| 17225 6.0 16764 3.7
200203 6658| 11.1| 10563 1.1 9806| 1.4| 16530 7.6| 17567 2.0 17101 2.0
200304 6117| -8.1| 11173| 5.8 10120| 3.2| 17542 6.1| 18374 4.6| 18301| 7.0
200405 6772| 10.7| 12869 15.2( 10421| 3.0| 19524 11.3| 19367 5.4 19331| 5.6
200506 6719| -0.8| 12950 0.6 10758 3.2| 20355 4.3| 20212 4.4 20868| 8.0
200607 8167| 21.6| 14252( 10.1| 11334| 5.4 22178| 9.0| 21753 7.6| 22580 8.2

200708 8703| 6.6| 15303 7.4| 11939| 5.3 23477| 5.9| 23229 6.0| 24295 7.6

Mean
Growth

Source: http://planningcommission.nic.in/data/datatable/Data0910/tab%2061.pdf + TT calculations

4.6 6.4 3.0 6.7 5.3 6.0

This increased income has translat&d the reduction in poverty at the aggregate level. The
latest figures available for the entire country are from tH&Rdund of NSSO survey of
Consumer Expenditure carried out in 2688 The Planning Commission has used this
survey and calculated thpercentagef poor people and their numbers for the project states
as reproduced in TableIB. While not strictly comparable, as the new states were created
only in 2000, it indicates that the incidence of poverty has fallen in Bihar, Jharkhand, and

Wed Bengal. I n this period, project statesbo
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just less than 45% (see Table 3.18 slightly more than 54%. The sharply increased rate of
poverty in Uttarakhand, where the rate of increase of per capita intasneeen faster than

India as a whole, and in Uttar Pradesh, due to its size, are disconcerting developments for the
states and India.

Table 318 No.sand % of Population below Poverty Line 200405
(Based on URPConsumption)

State Rural Urban Combined
% of No. of % of No. of % of No. of

Population | persons| Population | persons| Population | persons

(00,000) (00,000) (00,000)
Bihar 42.1| 336.72 34.6 32.42 41.4 369.15
Jharkhand 46.3| 103.19 20.2 13.2 40.3 116.39
Uttar Pradesh 33.4 473 30.6| 117.03 32.8 590.8
Uttarakhand 40.8 27.11 36.5 8.85 39.6 353.96
West Bengal 28.6| 173.22 14.8 35.14 24.7 208.36
India 28.3| 2209.24 25.7| 807.96 27.5 3017.2

Source: Table &f Poverty Estimates for 20696 - Press Note dated March 2007, Press Information
Bureau, Gol

Onepossible explanation for the increase level of poverty can be from the definition of the
poverty Ine. As can be seen from Table 3.18e poverty line for rural areas Uttarakhand is
about 34% higher than weighted average for India; and in urban areasprtesponding
number is about 18% higher. For other states, for rural areas, the notiandialboverty

line is higher but difference is less than 10%. In case of the urban areas, all 4 states have

defined their poverty lines 120% below the implidilevel for India.

Table 3.19 State-Specific Poverty Lines in 200405 ( Per Capita per Month)

State Rural Urban
Bihar 354.36 435.00
Jharkhand 366.56 451.24
Uttar Pradesh 365.84 483.26
Uttarakhand 478.02 637.67
West Bengal 382.82 449.32
India 35630 538.60

*The poverty line (implicit) for alindia level is worked out from the expenditure classe

distribution of persons (based on URP consumption, that is, consumption data collected-éayn 30
recall period for all items) and the poverty raadall-India level. The poverty ratio at alhdia level

is obtained as the weighted average of the stase poverty ratio.

Source: Tableih PIB, Golibid.
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3.1.10.3Poverty at the State Level

This section delves into the differences among the statesal and urban to present the
latest available situation analysis for the project states. It has been compiled froni' the 61
round of NSSO survey mentioned above and draws heavily on Chaudhari and Gupta (2009)
Other sources of information used for thealysis include the Census of India, 2001. The
following additional indicators of poverty have been identified from the-tga&d profiles: i)

% of households with no assets; ii) % of households cooking in the open; iii) % of
households with drinking wer source outside premises; iv) % of households using crop
residue/firewood as fuel; v) of households having no drainage in the house; and vi) % of
households with no latrine within the house.

As can be seen from Tal#e20 the lowest average MonthlyePCapita Expenditure (MPCE)

in the rural areas is for Bihar while the highest is in Uttarakhand. However, Uttarakhand is
also the most unequal and Bihar emerges with the lowest Lorenz ratio highlighting a more
equitable society, at least in terms of exgEmnincurred. In urban areas, West Bengal has the
highest MPCE and highest inequali#é measured by the Lorenz Ratio (LRpwever,
though Bihar has the lowest MPCE, Uttar Pradesh has the most equitable distribution among
the project states. It is alsaiking that the average MPCE in rural Bihar is only over 17% of

the poverty line in Tabl&.19 while in West Bengal the corresponding average MPCE is
more than 45% higher than its own poverty line even though each is home to a similar
propor t i srralpopulation.di a o

Table 3.20 State Level Estimates of Average MPCE, Head Count Ratio, and Lorenz
Ratio in 200405

Rural Urban
% of All- | Average| RSE of | % | Lorenz| % of All- | Average| RSE % Lorenz
India MPCE | MPCE | Poor| Ratio India MPCE of Poor Ratio
Population O Population 0 MPCE
State
Bihar 9.1 417 0.95| 42.6| 0.2054 2.7 696| 5.76| 36.1| 0.3289
Jharkhand 2.8 425 1.61| 46.2| 0.2247 1.6 985| 5.58| 20.3 0.351
Utar 18.1 533 1.23| 33.3| 0.2807 13 857| 4.96| 30.1 0.323
Pradesh
Uttarakhand 0.9 647 4.49| 40.7| 0.2859 0.8 978| 6.00| 36.5 0.364
West 8.1 562| 2.02| 28.4| 0.2696 7.8 1124 3.10| 135| 0.3786
Bengal
India 100 559 0.54| 28.3 100 1052| 1.14| 256

Source: Table 4 in Chaudhari and Gupta ibid

" Chaudhari S. and N. Gupta (2009): Levels of Living and Poverty Patterns: A Digs&inalysis for India,
Economic and Political Weekly Vol. XLIV No. 9 pp2ul10.
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Table 3.21provides a snapshot of performance of the project states onytledkeators that

may be pointers to poverty. In terms of the material possessions, Bihar has the least with

about 50% of all households owning none of the specified assets. On this count, rural areas of

Uttar Pradesh and urban areas of Uttarakhand areesteperformers in each setting. While

one would expect open cooking to be less in the hill areas of Uttarakhand, the low numbers is

Jharkhand are slightly unexpected and may warrant further inquiry. While sourcing drinking

water from outside premises @reality for uniformly large proportion in urban and rural

population of Jharkhand, it is a situation that is also faced by over 75% of rural households in

West Bengal. The use of biomass based fuel for cooking may indicate limited access to clean

fuel ard therefore moving away to kerosene or gas may be a clear signal of reduced poverty.
Jhar khandods

areas. Together with the low numbers of cooking in the open, this points terdaigdaisk of
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damage due to indoor air pollution that can adversely affect the health, especially among the

women in Jharkhand. The most surprising data pertains to drainage as one would have

expected that with the flat slopes in the plain regions, dga&rnwvould be a very important

featur e
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areabds
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almost 85% of rural households do not have drainage for carrying away wasted water, the

risks of watesrelated illnesses may always heling. On the provision of latrine within the

house, Uttarakhand is the best performer, followed by West Bengal, and Bihar is worst

overall with over 80% of houses not having such a facility. Among the rural areas, Jharkhand

is the worst performing stateyith only 10% of houses with a latrine within the house.

Improved provision of drainage from houses and household latrines can have beneficial

of

impacts for the households and also help to achieving the project goal
reduction/elimination of untreated wagoing into the river.
Table 3.21 Selected State Level Noimcome Indicators of Poverty (as of 2001)
State % owning % % with % using | % with % with Out of
none of the | cooking | drinking crop no no latrine Million
'specified' in the water residue / | drainag within Households
assets open source firewood | einthe | the house
outside / cow house
premises | dung as
fuel
Total 49.5 21.6 61.4 91.1 62 80.8 13.983
Bihar Rural 51.3 22,5 63.7 96.0 65.1 86.1 12.660
Urban 32.2 13.8 29.5 43.8 314 30.3 1.323
Total 39.6 8.4 80.0 69.1 70.4 80.3 1.282
Jharkhand
Rural 44.3 8.8 90.3 84.6 82.3 93.4 0.895
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