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PREFACE 

 

The year experienced the unprecedented Covid-19 

pandemic and was a major setback globally. NCSCM 

responded proactively towards its commitments to this 

national emergency and met the challenges successfully by 

following all the preventive measures and protocols in 

compliance with the advisories given by the Government of 

India and the Government of Tamil Nadu.  The Centre made 

the best efforts in undertaking all the research activities 

seamlessly with the travel advisories for field activities. I 

appreciate the immense cooperation of the Scientists and all 

the employees of the Centre who have shown their 

commitment and promptness by diligently following the new 

practice of working from home and from remote locations.         Prof. Dr. R. Ramesh 

 

A comprehensive Integrated Coastal Zone Management (ICZM) Plan for two coastal 

stretches of West Bengal, (i) Digha-Sankarpur and (ii) Sagar Island, West Bengal was 

completed successfully by NCSCM during this period. A broader ICZM plan integrating 

various sectors (Shoreline Management, Water Resources, Conservation 

Management, Tourism, Pollution Management, Disaster Management) across 

disciplines were completed. For the first time in the country, NCSCM prepared a 

Coastal and Marine Spatial Plan (CMSP) for the coast of West Bengal along with 

possible blue economy activities. The preparation of the ICZM Plan and the CMSP 

was a stakeholder driven process and the ICZM Plan and CMSP are approved by the 

Government of West Bengal for implementation.  

 

NCSCM has taken another important research activity on ñLong-term Monitoring Plan 

for Ecosystem-based Conservation Management of Bhitarkanika Conservation Areaò 

with an aim at developing an integrated science-based management plan for the 

mangrove ecosystem of Bhitarkanika. A database was created for physical, chemical 

and biological variables and capacity building was provided to the officials of the 

Odisha State Forest Department in the monitoring of the mangrove ecosystem 

independently.  

 

As a part of the Beach Environment & Aesthetic Management Services (BEAMS) 

project of SICOM, NCSCM contributed scientifically towards (a) Safety and Risk 

assessment of the beaches and the (b) Beach Water Quality Testing as per the 

international Blue Flag Criteria. Preparation of Beach profiling including ecological 

assessment of individual beaches are being undertaken. 

 

 



 

Despite the pandemic situation, NCSCM was able to successfully obtain the following 

accreditations (i) ISO-9001; (ii) ISO-45001; (iii) National Accreditation Board for 

Testing and Calibration Laboratories (NABL: ISO/IEC 17025) for Testing (TC-8975); 

(iv) National Accreditation Board for Education and Training (NABET/ EIA/ 

2124/IA0080) Scheme of Accreditation for EIA from QCI-NABET.  Efforts are being 

made to obtain recognition under Environment (Protection) Act 1986 from CPCB-

MoEF&CC. 

 

NCSCM continues to maintain high quality research and scientific standards through 

cutting edge research, development and capacity building with policy interlinkages.  

 

I thank the Honourable Union Minister of Environment, Forest and Climate Change , 

Honourable Minister of State, Environment and Forest and Climate Change, High 

Power Research Steering Committee and the for setting such high benchmarks for 

NCSCM's research objectives. I would like to express my gratitude to Secretary 

EF&CC for the continuous support and advice on the research programmes. The Vice 

Chancellor of Anna University and Chairman of the Governing Council, the Registrar, 

and all of the Governing Council members whose cooperation is acknowledged. I 

sincerely appreciate the World Bank and National Project Director's tremendous 

assistance. The activities and periodic updates are available at the NCSCM website 

www.ncscm.res.in.  

 

 

 

 
 

Director 
 

http://www.ncscm.res.in/
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1. About NCSCM 
 

The National Centre for Sustainable Coastal Management (NCSCM) was established 

by the Ministry of Environment, Forest and Climate Change (MoEF&CC) in 2011, as 

an autonomous institution to support the protection, conservation, rehabilitation, 

management, and policy advice of the coast. NCSCM supports the nationwide 

adoption of the Integrated Coastal Zone Management (ICZM) approach by utilizing 

decision support systems based on cutting-edge science and knowledge and through 

networking with communities, government structures, and relevant reputable national 

and international institutions. 

 

India has a long coastline of 7,500 km, harbouring diverse ecosystems and unique 

biodiversity. However, the coast faces myriad issues including destruction and 

degradation of the rich ecosystems, pollution from agriculture run-offs, domestic and 

petrochemical industries, and importantly, the vast coastal population exerting 

pressure on the natural resources for livelihoods and sustenance. Moreover, the 

coastal and marine waters are also potential areas for development, which is promoted 

by the Government to support economic growth. Realizing the necessity for an 

integrated approach towards coastal management and conservation, the Government 

of India embarked upon the Integrated Coastal Zone Management Project (ICZMP) 

for the holistic development of the coast within the regulatory framework of Coastal 

Regulation Zone (CRZ) Notification, 2011 and the Island Protection Zone (IPZ) 

Notification, 2011. 

 

2. Vision and Mission  
 

 

Vision 

Promote sustainable coasts through increased 

partnerships, conservation practices, scientific research 

and knowledge management for the benefit and wellbeing 

of current and future generations. 

 

Mission 

Support integrated management of the coastal and 

marine environment for livelihood security, sustainable 

development and hazard risk management by enhancing: 
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General Body 

 

S. No. Name of the Member 

1 Honôble Union Minister for Environment, Forests and Climate Change, 

Government of India  

2 Prof. M.S. Swaminathan, Member of Parliament (Rajya Sabha) 

3 Dr. K. Kasturirangan, Member, Planning Commission   

4 Shri. Madhav Gadgil, Member, National Advisory Council 

5 Secretary, Ministry of Environment, Forests and Climate Change  

6 Dr. Shailesh Nayak, Secretary, Ministry of Earth Sciences   

7 Dr. K. Radhakrishnan, Chairman, ISRO, Bangalore  

8 Vice Chancellor, Anna University, Chennai  

9 Additional Secretary, MoEF 

10 Registrar, Anna University, Chennai  

11 Financial Advisor, MoEF&CC  

12 National Project Director, SICOM, MoEF&CC 

13 Adviser, Impact Assessment Division, MoEF&CC 

14 Adviser (E&F), Planning Commission  

15 Chairman, Central Pollution Control Board  

16 Prof. A. Jayaraman, National Atmospheric Research Laboratory, Tirupati  

17 Prof. G.M. Samuel Knight, Professor of Civil Engineering, Anna University, 

Chennai  

18 Prof. M. Sekar, Dean, College of Engineering Guindy, Anna University, 

Chennai 

19 Director, NCSCM, MoEF&CC 

20 Director, National Institute of Ocean Technology, Chennai 

21 Director General, Survey of India, Dehradun  

22 Director, National Remote Sensing Centre, Department of Space  

23 Director, National Institute of Oceanography, Goa  

24 Director General (Fisheries), ICAR, New Delhi  

25 Director, NLSIU, Bangalore  

26 Director, Centre for Climate Change and Adaptation Research, Anna 

University, Chennai  

27 Secretary, Environment and Forests Department, Government of Gujarat 

28 Secretary, Environment and Forests Department, Government of 

Maharashtra  

29 Secretary, Environment and Forests Department, Government of Goa  

30 Secretary, Environment and Forests Department, Government of Karnataka  

31 Secretary, Environment and Forests Department, Government of Kerala  

32 Secretary, Environment and Forests Department, Government of Tamil Nadu  

33 Secretary, Environment and Forests Department, Government of Puducherry 
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S. No. Name of the Member 

34 Secretary, Environment and Forests Department, Government of Andhra 

Pradesh 

35 Secretary, Department of Environment, Government of Orissa  

36 Secretary, Environment Department, Government of West Bengal  

37 Additional Director and Head of Administration and Human Resources 

Development Unit of NCSCM  

38 Six Divisional Chairs of NCSCM  

39 Two representatives of NGOs engaged in development and social service 

activities in the coastal areas (one from the east coast and one from the west 

coast, nominated by the General Body) 

40 Two representatives of coastal communities (one representative of the 

traditional coastal fisherpersons, and one representative of the traditional 

non-fishing trade of the coastal areas) (Nominated by the General Body)  

41 Three women, of BPL families from among the traditional coastal 

communities, one each from three coastal states, nominated by NCSCM 

upon a majority decision of the General body provided it is duly recommended 

by the Governing Council. Each application for membership should be 

proposed and seconded by members of the General Body. 

 
 

High Powered Research Steering Committee (HPSC) 

 

S. No. Name of the Member 

1 Honôble Union Minister for Environment, Forests and Climate Change, 

Government of India [Ex-Officio Chairperson] 

2 Prof. M.S. Swaminathan, Member of Parliament (Rajya Sabha)  

[Expert Member] 

3 Dr. K. Kasturirangan, Member, Planning Commission [Expert Member] 

4 Dr. K. Radhakrishnan, Chairman, ISRO, Bangalore [Expert Member] 

5 Secretary, MoEF&CC [Ex-Officio Member] 

6 Vice Chancellor, Anna University, Chennai [Ex-Officio Member] 

7 Adviser, Impact Assessment Division, MoEF&CC [Ex-Officio Member] 

8 Director, National Centre for Sustainable Coastal Management, Anna 

University Campus, Chennai [Ex-Officio Member] 

9 National Project Director, SICOM, MoEF&CC [Ex-Officio Member-

Secretary] 
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Governing Council (GC) 

 

S.No. Name of the Member 

1 Secretary, Ministry of Environment, Forest and Climate Change [MoEF&CC] 

[Ex-Officio Chairperson] 

2 Special/ Additional Secretary, MoEF&CC [Ex-Officio Vice Chairman] 

3 Director, National Remote Sensing Centre, Department of Space, Government 

of India [Ex-Officio Member] 

4 Secretary, Higher Education, Government of Tamil Nadu [Ex-Officio Member] 

5 Registrar, Anna University, Chennai [Ex-Officio Member] 

6 National Project Director, Society of Integrated Coastal Management, 

MOEF&CC [Ex-Officio Member] 

7 The Adviser (E & F), Planning Commission [Ex-Officio Member] 

8 Director, NIO, Goa [Ex-Officio Member] 

9 Director General, Survey of India, Dehradun [Ex-Officio Member] 

10 Director, NIOT, Chennai [Ex-Officio Member] 

11 Director, NLSIU, Bangalore [Ex-Officio Member] 

12 Director, Centre for Climate Change and Adaptation Research, Anna 

University, Chennai [Ex-Officio Member] 

13 Chairman, CPCB [Ex-Officio Member] 

14 Director General (Fisheries), ICAR, New Delhi [Ex-Officio Member] 

15 Dr. K. Radhakrishnan [HPSC Representative] 

16 Dr. K. Kasturirangan, Member, Planning Commission [Expert Member] 

17 Shri. Madhav Gadgil, Member, National Advisory Council [Expert Member] 

18 Dr. Shailesh Nayak, Secretary, MoES [Expert Member]  

19 Prof. A. Jayaraman, National Atmospheric Research Laboratory, Tirupati 

[Expert Member] 

20 Prof. G.M. Samuel Knight, Professor of Civil Engineering, Anna University, 

Chennai [Expert Member] 

21 Prof. M. Sekar, Dean, College of Engineering Guindy, Anna University, 

Chennai [Expert Member] 

22 Director, NCSCM [Ex-Officio Member-Secretary] 

 

Management Committee (MC) 

 

Sl. No. Name of the Member 

1 Secretary/Additional Secretary, MoEF&CC handling CRZ matters 

2 Project Director, SICOM 

3 Director, NCSCM 





[6] 

3. Divisions of NCSCM 
 

Coastal Environmental Impact Assessment (CIA) 

 

The Coastal Environmental Impact Assessment Division (CIA) would undertake 

systematic monitoring and integration of environmental, social and economic impacts 

to overcome critical pollution limits on the coast and the adjoining marine 

environment.  

 

CIA Division would provide input and advice on all components of coastal 

environmental impact assessment. This would incorporate components of a 

cumulative effectôs assessment, including identification of sources of environmental 

impacts, notably- industrial expansion along the coast, port development, waste 

disposal from land based and sea-based sources, coastal aquaculture etc. The 

division would study all relevant aspects to establish baseline environmental 

conditions of specific coastal areas and the cumulative environmental, economic and 

social effects of regional development prospects on coastal and marine resources 

and environment. 

 

The CIA Division would suitably advise management measures for CVCAs in the 

coastal and marine areas. Studies to be conducted by the CIA Division include: 

ï Apportionment of coastal and marine pollution hotspots 

ï Study of Sentinel Sites 

ï Impact of urbanization on coastal megacities 

ï Coastal ecosystem health (including development of coastal Water 

quality index and report card) 

ï River Mouth System, incl. Deltas and Estuaries and coastal Aquifers 

ï Development of guidelines for cumulative analysis of coastal 

Infrastructure Development Projects 

ï Nutrient management and HABs 

 

Additionally, a set of valuable coastal ecosystem components (viz. river mouths, 

deltaic systems, coastal aquifers, mangrove forests, coral reefs in addition to many 

others) was examined, focusing on circulation and siltation, coastal water quality, 

sediments and the benthic community. Based on observations, ñtipping pointsò, to 

determine cumulative impacts arising from the aggregate of human activities, was 

developed. A comprehensive assessment of ecosystem health was developed using 

Ecosystem Health Indicators for use in driving policy decisions. This is to enhance 

and support the science, management and restoration of coastal ecosystems through 

the integration of geographically detailed assessments and forecasts. 
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Conservation of Coastal and Marine Resources (CMR) 

 

The Conservation of Coastal and Marine Resources Division (CMR) develops 

guideline strategies for conservation and long-term sustainable use of coastal and 

marine resources that encompass societal interests and the integrity of ecosystems.  

 

The primary mandate of CMR is to guide the use of the living and non-living natural 

resources for diverse, and often conflicting, sectoral activities, so that the continued 

viability of all aspects of resource usage and ecosystem health can be secured. The 

important aspect is to Strategy the conservation of coastal and marine resources in 

ways that promote human wellbeing, for present and future generations. Key issues 

in the management of coastal resources include the loss of biodiversity and habitats 

through human-related pressures, and the impacts of biodiversity loss to coastal 

livelihoods. The CMR Division provides inputs to the KGP Division to help promote 

knowledge about coastal and marine ecosystems and their functioning for effective 

ecosystem-based management. The CMR Division devise strategies and plans along 

with the ISE Division for reduction of current and emerging pressures on the coastal 

and marine resources through adaptive management and co-management activities. 

 

The CMR division undertake research studies on the following key topics: 

ï Development of Critically Vulnerable Coastal Area (CVCA) management 

strategy/ plan 

ï Mapping of ESAs 

ï Mapping of coastal mineral resources 

ï Coastal ecosystem modelling 

ï Development of restoration strategies/ plans for degraded coastal and marine 

habitats 

 

The CMR investigate the interactions between natural coastal resources and the 

coastal communities, with a view to establish the level of sustainable utilization, and 

thereafter the adoption of conservation ideas in the integrated coastal zone 

management plans in the country. 
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Futuristic Research (FTR) 

 

The Futuristic Research Division (FTR) pursue innovative research and assess 

technological, policy and societal responses to inform adaptation and mitigation 

strategies to achieve sustainability and improve the resilience of coastal community. 

 

The objectives of the FTR Division are twofold: I) energy security for coastal 

community and ii) climate change adaptation and mitigation for improved resilience. 

This division assess risks, impacts and vulnerabilities through regional and decadal 

scale analysis and models by improving the benefits from forecasts of future 

environmental conditions and their consequences for people. Through innovative 

research, this division examine the potentials of energy security from renewable 

sources and those that have neutral impacts on other aspects of coastal 

sustainability. This include harnessing the potential of offshore wind energy for 

climate change adaptation and energy security in coastal regions of India. In another 

dimension, the FTR undertake advanced research towards minimizing carbon 

emissions and maximizing carbon sequestration and storage by sea grasses, tidal 

marshes and mangroves. The studies make an important contribution by ensuring 

that climate change concerns are better integrated with ongoing or planned activities 

that support ecosystem integrity including the management and use of bio-diversity 

resources. The FTR conducts targeted research and monitoring to quantify the 

greenhouse gas emissions from coastal ecosystems including those due to 

ecosystem degradation, land-based pollution and land use change. 

 

The FTRôs core strength is on cutting-edge work in paleoclimate reconstruction, 

geochronology, modelling, and synthesis. Paleoclimate reconstructions is used as 

windows into physical mechanisms of climate change, and its implications on socio-

ecological, coastal and marine systems. The aim of FTR is also to quantify and 

predict the impact of ocean acidification on bio-diversity and ecosystem functioning 

and the potential industrial scale production of biodiesel from halophyte cultivations.  

 

Some of the key innovative research FTR conducted includes: 

ï Offshore renewable and non-conventional energy source potential (macro-

picture) 

ï Algal/ Halophyte cultivation for Bio-diesel (Industrial scale production) 

ï Blue carbon studies 

ï Coral bleaching 

ï Ocean acidification 

ï Invasive Alien Species 

ï Greenhouse gas fluxes from coastal ecosystems 

ï Urbanization of coastal zones 

 

FTRôs concerns include the vulnerability of coastal populations to natural disasters, 

and those related to climatic change. 
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Geospatial Sciences (GEO) 

 

The Geospatial Sciences Division (GEO) is designed to provide information on the 

state of the coastal and marine environment through advanced observing and 

forecasting systems.  

 

The aim of the GEO Division is to examine the application of Geographic Information 

Systems (GIS) and Remote Sensing (RS) to coastal management, coastal and 

marine monitoring, and hazard assessment. The primary thrust of this division is to 

develop a ñShoreline Management Planò for the coastal states of India, including its 

Island territories. 

 

ï Erosion Mapping Hazard Line Mapping (with inputs from Survey of India) 

ï Coastal Geomorphology 

ï Sediment Cell delineation 

ï Mapping, delineation and demarcation of Ecologically Sensitive Areas (ESAs) 

ï Mapping, delineation and demarcation of Critically Vulnerable Coastal Areas 

(CVCAs) 

ï Land-use Zoning 

ï Coastal protection measures 

ï Bathymetry 

ï Coastal process studies 

ï Sea-Use Zoning 

 

The prime focus of GEO is to integrate coastal data and information to help guide 

management efforts such as coastal and marine spatial planning, and coastal zoning 

to derive science-based strategies towards Integrated Coastal Zone Management 

Plan (ICZMP). 
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Integrated Social Sciences and Economics (ISE) 

 

The Integrated Social Sciences and Economics Division (ISE) conducts inter- and 

transdisciplinary research which takes account of coupled natural, social and 

economic systems. 

 

ISEôs key focus is on community-based approach to coastal vulnerability and coastal 

management. This division actively addresses the social-ecological dynamics in 

coastal systems, and the transitions towards an ecosystem approach and other 

means to address integrated coastal management. Methods include ecological and 

social field studies (inventories, interviews), meta-analysis, and theoretical 

development. The goal is to reduce vulnerability of coastal populations, especially to 

natural hazards that are likely to be exacerbated by climate change and to ensure 

true participation of community in coastal management for sustained benefits. 

Research interests of ISE include social aspects of coastal management, traditional 

knowledge, and regional and national level solutions for livelihood security and 

improved community level resilience against coastal hazards. 

 

A few key examples of studies conducted by the ISE Division include: 

ï Socio-cultural profile of all traditional coastal communities 

ï Livelihoods Survey including development of coastal profile 

ï Survey and Mapping of fishing spaces 

ï Traditional Ecological Knowledge 

ï Customary and traditional institutions and Governance 

ï Assessment and valuation of coastal resources (living and non-living) 

ï Economic assessment of Ecosystems (Use and non-use values) 

ï Development of Co-management regimes 

ï Collect policy relevant economic indicator data on the economic value of the 

coastal and marine ecosystems 

ï Provide economic data and analysis to improve coastal and marine area 

management 
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Integrated Island Management (IIM) - (A Unit of FTR) 

 

The goal of the IIM is to help ensure the future socio-ecological sustainability of the 

Indian islands, Andaman and Nicobar and the Lakshadweep by preparing an 

Integrated Island Management Plan. The IIM undertake scientific approaches, 

coupled with indigenous knowledge for the better management of the islands and its 

resources. The IIM consider the indigenous governance structures and knowledge ï 

particularly in tribal dominated islands. The islands being pristine areas, this division 

undertake long-term historical analysis including monitoring of the oscillations of 

crucial environmental variables. 

 

The IIM develops guidelines for hazard preparedness and evolve climate change 

adaptation and mitigation strategies for the Islands. Some of the major goals are to 

develop integrated island management / green island economy concept and to 

explore, in conjunction with island populations, ecotourism development as a 

particular option. The IIM provided tools for mainstreaming Disaster Risk 

Management based on experiences from selected island countries worldwide.  

 

The IIM division undertakes specific research to enhance the resilience of the island 

communities; will help in building regional capacity in risk management, and prepare 

long-term guidelines for integrated coastal management plans. 
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Knowledge, Governance and Policy (KGP) 

 

The Knowledge, Governance and Policy Division (KGP) facilitate the overarching 

requirement in the area of knowledge and skills development in coastal management, 

considering the needs of the research community, stakeholders, policy makers and 

the society. The KGP Division integrate data relevant to coastal management and 

create a national scientific knowledge base that facilitates improved decision making 

and policy formulation at the highest government and sectoral levels. The KGP 

Division undertake the following major programs: 

ï Collection of all international best practices in ICZM and analysis of 

appropriate ICZM practice that can be used/ adopted in India with suitable 

modifications 

ï Preparation of the evolution of ICZM ideas in various countries 

ï Information on all base Coastal Zone Acts and judicial pronouncements of all 

countries to be collected 

ï A database of all judicial pronouncements related to coastal areas from the 

various Indian High Courts and the Supreme Court; and the Environmental 

Tribunals 

ï Guidelines for the preparation of ICZM Plan for State/ UT Governments 

(including sub-plans such as shoreline management plan) was evolved 

ï Training of trainers for integrated coastal planning and management 

ï Compilation of database and analysis of gender issues in coastal areas 

ï Communicating science and policy to the coastal communities and other key 

stakeholders 

ï Creation of a National database repository for coastal management 

 

The KGP work as a central repository for the dispersed information on the Indian 

coast. The division prepares guidelines for the preparation of ICZM plans for State/UT 

governments including the various strategies to be evolved by the other departments 

such as for shoreline management. Coastal management requires all the 

stakeholders to be interconnected at different scales in order to share information, 

knowledge and data to solve problems and conflicts facing the coastal area and 

livelihood of the coastal communities. The division also enable networking at the 

local, regional, national and global levels. The KGP division is also be active in 

communicating science at various levels, especially at the local level in the 

vernacular. Training of trainers and other capacity building programmes are 

organized periodically to build a strong and viable system for sustainable coastal 

management. 
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Partnerships & Networking 
 

The issues related to the coast are too diverse and complex to be addressed by one 

research organization and hence there is a need to strengthen the capacity of 

regional universities and research units along the coast so as to be the research 

partners of NCSCM, Chennai. The idea is novel and NCSCM is the first central 

research organization to have such a focused collaboration with regional universities. 

Fourteen institutions have formed a consortium with the National Centre for 

Sustainable Coastal Management. NCSCM has put in place a road map for 

strengthening and expanding the existing NCSCM consortium, stakeholder network 

and prioritizing the community interface. NCSCM supports its partner consortium 

institutes by strengthening their core area of research, and building capacities on the 

core research mandates of the NCSCM. Such networks and partnerships will 

formalize multidisciplinary interactions in order to effectively address key coastal 

research problems. Research proposals are being prepared by the CIs jointly with 

the scientists of NCSCM in order to address the coastal issues through systematic 

research. 
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4. Key Research Activities 
 

I. Integrated Coastal Zone Management Plan for Digha-

Sankarpur and Sagar Island, West Bengal 

 

The coastal zones are diverse and productive ecosystems of great importance to the 

ecological functions and livelihoods of coastal communities. The coastal systems are 

areas with multiple use and multiple users.  Conventional sectoral planning has been 

practiced so far, however, a broader management integrating the sectors across 

disciplines has become necessary. Realizing this, the Government of India (GoI) 

initiated the Integrated Coastal Zone Management Project (ICZM) with assistance 

from the World Bank.  
 

The major objectives are to build the national capacity towards implementation of a 

comprehensive ICZM approach and piloting it in the selected states of India. The 

project envisages achieving the following: 
 

(i) security of lives and property/ assets in disaster-prone coastal zones;  

(ii) conservation, preservation, restoration and development of coastal 

resources and ecosystems;  

(iii) security of livelihood of coastal communities and overall food security;  

(iv) security of cultural and heritage sites; and  

(v) goals of national development and growth in such ways that the 

development is sustainable 

 

West Bengal is the eastern most coastal state in India bordering the Bay of Bengal. 

The state borders Orissa in the southwest and Bihar and Jharkhand to the west. It 

shares a border with Bangladesh on the east and with Assam, Bhutan, Sikkim and 

Nepal to the north. The southern boundary of the state is the Bay of Bengal. The 

worldôs largest delta formed by the Ganges and Brahmaputra rivers spread over the 

Bengal region includes nine districts of West Bengal comprising one third of the delta 

while the remaining two thirds is in Bangladesh. Sundarban, the largest halophytic 

stand of mangroves in the world, are in the Ganges delta, in the North and South 24-

Parganas districts of West Bengal. Of the 23 districts in West Bengal, only three 

districts, i) Purba Medinipur, ii) North 24 Parganas and iii) South 24 Parganas are 

coastal.  

 

In 2010, as part of the World Bank supported Phase I of the ICZM Project, the coastal 

stretches of Digha-Sankarpur and Sagar Island were identified for the preparation of 

an ICZM Plan and for priority interventions. The Digha-Sankarpur stretch is located 

in the Purba Medinipur district.  
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a. Unique context of the plan area 
 

Digha-Sankarpur 

The coastal stretch from south of River Subarnarekha to south of River Rasulpur, 

designated as the Digha-Sankarpur coastal stretch has been chosen for preparing 

the ICZM Plan and is presented in this report. Digha-Sankarpur plan area lies in the 

Purba Medinipur district and includes four coastal blocks (Ramnagar I & II, Contai I 

and Deshapran) and Contai Municipality under Contai sub-division and a municipality 

(Contai).   

 

Table 1. Summary of Key Features of the Digha-Sankarpur Plan area (4 blocks and 1 

municipality) 

Details Digha to Shankarpur 

Latitudinal and Longitudinal 
Extent 

From 87° 29'56.81"E 21°36'57.93"N to  
87° 34'49.31"E 21°38'17.03"N 

Length of Coast (km) 67.4 km (Subarnarekha River mouth to 
Rasulpur River mouth) 

Number/ Name of Districts 1(Purba Medinpur) 

Population 7,62,897 (Ramnagar-I, Ramnagar II, Contai I, 
Deshapran, Contai Municipality) 

Key Livelihood Marine & Inland Fisheries, Tourism, Agriculture 

Dominant Land use Settlements, Forest, Agricultural and Wetlands 

Ecologically Sensitive Areas 
(ESA) 

2.3 Sq.km 

Sand Dune 

Mangrove 

Mudflat 

Turtle Nesting Grounds 

Horseshoe Crab 

Status of Shoreline (km) Accretion & Stable Coast: 4.9km 
Erosion: 3.5 km (excluding river mouth) 

Key coastal infrastructure Fishing Jetty, Fish Landing & Processing 
Centre, Coastal Protection Measures, Tourism 
Infrastructure, Light house, Road and Rail 
Networks, Drainage 

Major coastal Issues Cyclone, Sea level Rise, Coastal flooding, 
Pollution, over fishing 

Sea Level Rise _ 

Areas of Tourist Importance Beach Tourism at Digha, new-Digha, Sankarpur 
Beach) 

Coastal Protection Structures Seawalls, groynes 

 

Ramnagar I: This is a community development block that forms an administrative 

division in Contai subdivision of Purba Medinipur district in the Indian state of West 

Bengal. As per 2011 Census of India Ramnagar I CD Block had a total population of 

167,330, of which 161,986 were rural and 5,344 were urban. The population density 

was about 1200 persons per km2. 
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Ramnagar II: This is a community development block that forms an administrative 

division in Contai subdivision of Purba Medinipur district in the Indian state of West 

Bengal. With an area of 163.27 km2, the total population was 1,56,054 (Census 

2011) with a population density of 960 persons/ km2.  

 

Contai I: Also known as Kanthi I block has an area of 155.27 km2, and the total 

population was 1,70,894 (Census 2011) with a population density of 1100 

persons/km2. 

 

Contai Municipality: This is Purba Medinipur districtôs second most populous 

municipality with a geographical area of about 14 km2. There are 20 wards with Ward 

19 being most populous with population of about 7000 persons while Ward 02 is least 

populous with population less than 3000 persons Kanthi Canal (Contai canal) is 

flowing through the municipality. Most important commodities manufactured in Contai 

(M) are cashew nut, dry fish and bidi. The population was about 92226 as per Census 

2011 with an average population density of 6472 persons/km2. 

 

Deshapran: Earlier known as Kanthi II, this community development block in Contai 

subdivision of Purba Medinipur district has an area of 170.34 km2 with population of 

1,76,393 as per Census 2011 with a density of 1000 persons/km2.  

 

Sagar Island 

Sagar Island is located between River Hooghly and Muriganga and is the largest of 

the islands in South 24 Parganas district. The island has an area of 282.11 km², and 

population 212,037 (Census of India, 2011) lying between 21Á36ô to 21Á56ô North and 

88Á2ô to 88Á 11ô East, under the Kakdwip division. Sagar CD block consists of nine 

Gram Panchayats, viz. Dhablat, Dhaspara Sumatinagar-II, Ghoramara, Ramkarchar, 

Dhaspara, Sumatinagar-I, MuriGanga -I, Rudranagar, Gangasagar and MuriGanga -

II. There are 47 villages of which 42 are inhabited. There are 43716 households with 

a population of 2,12,037 persons as per Census 2011. The population density is 752 

persons per sq.km. The largest village is Gangasagar situated on the Bay of Bengal 

coast. 

 

Sagar is a typical deltaic island with its apex at the north and the base at the south 

and is tide dominated. The slope of the island is mainly from north-west to south-

east. Due to the depositional activities of the rivers, the delta building process is still 

active in the south-western and south-eastern part of the island. In the southern part 

of the island, the topography is undulated with the location of dune ridge; dune slack 

and dune flat. The island experiences coastal flooding and coastal erosion typical to 

the other islands of Sundarban. Sagar is unique in a way because it reflects almost 

all the natural problems ï embankment breaches caused by river and sea, tidal 

surges, salinity, disappearing mangroves - of Sundarbans as a whole
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   Figure 1.  ICZM Plan Areas in West Bengal: Digha-Sankarpur and Sagar Island 
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b. Need for ICZM plan  
 

The ICZM plan area of West Bengal has been a high priority area for development 

spurred by globalization, trade and tourism.  It is also highly vulnerable to a variety of 

hazards of natural and anthropogenic origin. Conflict over space and resources is 

common, since most developmental activities are sector-specific. The sectoral nature 

of the management approaches adds to the challenges, as they often address the 

causative factors rather than providing solutions at a holistic level. Also, climate 

change and disaster risk reduction are important and integral part of coastal 

development. It has become increasingly essential to consider all the activities in the 

coastal zone and their interactions, to suggest appropriate interventions, with minimal 

impact on the surrounding coast and the ecosystems.  

 

The Integrated Coastal Zone Management (ICZM) Plan helps implement informed 

management solutions that enhance coastal community wellbeing and ensuring 

conservation of the coastal/ marine resources at the same time. It is a comprehensive 

and multi-sectoral planning framework involving various subplans (Figure XX) . This 

was attempted to  offers robust strategic solutions for growth, sustainable development 

and improved resources management in the coastal area . 
 

 

 
Figure 2.  Components of Integrated Coastal Zone Management and Marine Spatial Plan  

 

 

In addition, the inter-relationships between each of these sectoral management sub-

plan recommendations would provide a deeper understanding of activities that 

complement and conflict each other.  This multi-sector approach could jointly guide 

the activities of the key economic sectors under an effective coastal planning and 

management system. The outcome of such a series of activities is an integrated 

coastal zone management plan for the designated plan area.  
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c. Land Use and Water Resource Management   

 

Digha-Sankarpur 

Land use change studies over the decade (2006-2007 to 2016-2017) in the blocks 

within the study area showed marginal changes in forest cover from 0.27% (Ramnagar 

II) to 1.73% (Deshapran). Agriculture, aquaculture, artisan, products, handicraft, 

tourism and marine fishing have been identified as the drivers of major socio-economic 

changes, whereas, availability of fresh water/saline water resources, increase in non-

agricultural uses, irrigation facilities etc. have been identified as the key drivers for land 

use changes in the plan area.  

 

Land suitability analysis was conducted to find the potential of the land for proposed 

future use (land use planning). The analysis classified the entire plan area into suitable 

(154.79 km2), moderately suitable (333.89 km2), least suitable (109.89 km2) and not 

suitable (43.76 km2) zones. It is recommended that the areas falling under not suitable 

areas should not be considered for any activity that involves any major human 

settlement along the coast or any activity involving major investments without carrying 

out a detailed study. 

 

Availability and demand of freshwater for various existing and future activities were 

also assessed to ensure the sustainability of these developmental activities. The plan 

area has several popular tourism sites including Digha, with over 50-80 lakh annual 

tourist footfall recorded at present and a projected tourist population of 12.5 million by 

the year 2031. Tourism is a highly important and diverse economic sector here and all 

tourism activities rely directly and indirectly on the water resources. There is a limited 

access of piped water to majority of the region leading to a heavier dependency on 

the direct extraction of groundwater.  

 

Surface water reservoirs are available but are scantly, vulnerable, and uncertain, thus, 

posing a heavy dependency on groundwater. Further, in the entire district of Purba 

Medinipur, groundwater is the most important but inadequate source of irrigation. Due 

to the limitation of freshwater resources, agriculture in the plan area is characterized 

with over generalized monotonous cropping sequence dominated by aman paddy. The 

habitations/ sectors depending on ground water sources run the risk of getting affected 

either with declining ground water levels or poor ground water quality which is further 

intricately linked to ecosystem sustainability. 

 

Water Resource Management (WRM) is a promising approach in ensuring sustainable 

use of water resource and aims at focusing on proper usage and development of water 

resources through efficient and environmentally sound manner which not only satisfy 

demands for water but also safeguards freshwater. In this context, an Integrated Water 

Resource Management Plan (IWRM) for Digha-Sankarpur coastal stretch with special 
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focus on the GW resource sustainability has been prepared under the ICZMP for West 

Bengal.  

The objectives of the WRM plan for Digha-Sankarpur are to assess the current state 

of water resources, its demand-supply for the different sectors (viz. tourism, 

agriculture, domestic etc.) and to identify appropriate interventions for sustainable 

resource availability. The key recommendations under the Water Resource 

Management Plan for the Digha-Sankarpur coastal stretch are:  

 

¶ Implementation of sustainable measures like rain water harvesting to meet the 

increasing water demands. 

¶ Extension of existing Public water supply schemes with proper surface water 

management and utilization (specially in GW depleted zones) for maximum 

coverage in the plan areas to provide easy access to potable water. 

¶ Generating alternative water resources e.g. sea water to drinking water 

¶ Construction of coastal reservoir near the river mouth to harness excess flood 

water 

¶ Adaptive and forward-looking water demand management through strict 

implementation of water conservation, reduce, reuse, recycling infrastructure in 

the tourism sector. 

¶ Community Awareness / Interaction Programs to support efficient water usage 

and management. 

¶ Promotion of micro-irrigation practices, sub-surface drainage and irrigation 

methods to aid the agriculture production. 

¶ Imposition of taxes for extraction of water from natural resources (particularly 

commercial buildings).  

¶ All the commercial buildings/hotels should install water meter to regulate the 

water consumption.     

 

Sagar Island 

 

Sagar Island is one of the largest and most densely populated islands in the Ganges 

delta and there are considerable pressures on both water quantity and quality, which 

in turn can impact the coastal environment and habitats. Sagar Island is also an 

important hub of socio-cultural tourism attracting more than 30 lakhs pilgrims and 

tourists during the Gangasagar Mela.  

 

Keeping in view the fragile nature of Sagar Island and its limited resources, the high 

cost of construction, and the particular locational, biogeographic and hazard context it 

is necessary to optimize future developmental activities. In this context, land suitability 

map using various geographic features was prepared for the Island to determine future 

land potential for socio-economic growth or development. It was estimated that ~131 

km2 (57% area) of the island was highly suitable for future development whereas 24 

km2 was not suitable for any development. 
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Availability and demand of freshwater for various existing and future activities were 

also assessed to ensure the sustainability of these developmental activities. At 

present, groundwater is the main source of water supply in the Island for all the sectors 

including tourism and domestic use. In order to meet the demand for water, greater 

importance is given on the increase of water supply rather than managing demand in 

most of the areas in Sagar block. As a result, there is risk of environmental impact 

such as salt-water intrusion into aquifers when groundwater use exceeds its recharge 

capacity. Lack of effective water resource policies that do not focus on freshwater 

demand management or encourage efficient water use is an important factor causing 

water scarcity, and impacting on the quality.  

 

Managing water is a grand challenge and has become one of the foremost priorities. 

Water Resource Management (WRM) is a promising approach in ensuring sustainable 

use of water resources which aims to focus on its proper usage and development 

through efficient and environmentally sound manner This approach not only satisfy 

demands for water but also safeguards freshwater. In this context, an Integrated Water 

Resource Management Plan (IWRM) for Sagar Island with special focus on the ground 

water resource sustainability has been prepared under the ICZMP for West Bengal. 

Water resource sustainability under the ICZM is imperative as it is a cross cutting issue 

that links and forms a basis for the development of the various management sub-

plans. Optimum water utilization through Integrated Water Resource Management can 

substantially improve freshwater sustainability in agriculture, tourism, inland fisheries 

and other domestic sectors in the Plan area. The objective of the WRM plan for Sagar 

Island is to assess the current state water resources, its demand-supply status for the 

different sectors (viz. tourism, agriculture, domestic etc.) and to identify appropriate 

interventions for sustainable resource availability. 

The key recommendations under the Water Resource Management Plan for the Sagar 

Island are:  

¶ Implementation of sustainable measures like rain water harvesting to meet the 

increasing water demands. 

¶ Construction of farm ponds (lifesaving irrigation techniques) to ensure water 

availability for the agriculture sector in the lean months. 

¶ Adoption of environmentally sustainable agricultural practices like organic 

farming, Climate Resilient Zero Budget Natural Farming (ZBNF), saline 

agriculture to boost agricultural production. 

¶ Increase strategic awareness of water issues amongst pilgrims and tourists 

¶ Adaptive and forward-looking water demand management through strict 

implementation of water conservation, reuse, recycling infrastructure in the 

tourism sector. 

¶ Community Awareness / Interaction Programs to support efficient water usage 

and management. 
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 Figure 3.  Land Suitability analysis for ICZM plan area 
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Figure 4.  Land use Map of the ICZM plan area (2019) 
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d. Shoreline Management   
 

The coast of West Bengal has been experiencing coastal erosion over the years.   An 

analysis of shoreline changes based on past satellite data (1975-2011) indicates that 

out of 157 km long coast, about 83 km of the coastline has been facing high erosion 

to various degrees.  Digha-Sankarpur coast located to the southeastern side of West 

Bengal coast, is the most popular for tourism and greenery. Along Digha-Sankapur 

coast, erosion has been prevailing at about 32% of the areas in the 60 km long coast. 

Several measures were taken by the Government of West Bengal in the past to protect 

the coast from sea erosion which include, construction of rubble mound seawall, 

revetment type concrete seawall, earthen and cemented embankments etc.,  

 

The impact of shoreline changes leading to erosion and accretion is a complex 

phenomenon and needs thorough investigation of factors causing erosion and 

accretion. This can be achieved by preparing a Shoreline Management Plan (SMP).  

Considering the need to address protection of the coast from erosion in an integrated 

and comprehensive manner, the Government of West Bengal has initiated the task of 

preparation of a Shoreline Management Plan (SMP) for the coast of Digha to 

Sankarpur and Sagar Island.  The aim of the plan is to identify the areas of erosion 

along the 60 km coast, analyze the causes of erosion using satellite and field data and 

develop integrated management solutions that have least negative impacts on the 

adjoining coastal areas.  The plan is composed of two major sections each on i) Status 

of shoreline changes and ii) Modelling studies to analyze causes of erosion and 

development of integrated management solutions.  

 

Digha-Sankarpur 

Sediment cell approach was adopted in designing the tasks relating to SMP and the 

study covers the entire Primary Cell 24 starting from north of Subernarekha estuary to 

south of Rasulpur estuary.Under the SMP, the coast has been divided into three 

coastal stretches namely Subernarekha to Tajpur with two sub-divisions, Tajpur to 

Pichabhoni and Pichaboni to Rasulpur estuary and the southern open sea coast.   The 

shoreline changes were studied in the three stretches using satellite images on a long-

term (1975-2018) and short term (2011-2018) periods and also using the field data.  

The coast is predominated by coastal defences rubble mound seawalls for a length of 

14.2 km, concrete seawalls constructed in the design of river revetments for a length 

of 4.7 km and about 5.7 km in length is continued to be affected by high erosion. In 

areas like south of Digha Mohan where artificial structures have been built, low erosion 

is noted at the end of the structures.  Further almost 15.2 km of the coast which were 

protected and accretion in nature in the year 2011 has been changed to low and 

medium erosion.   The mangrove areas north of Subarnarekha and Junput near 

Mandarmani were the accreting zones.    The high erosion areas that need attention 

were found to Digha Mohan and Mandarmani, which happen to be tourist beaches. 
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Among the 3 zones divided, the zone 1 a between Suberrnareka and Ramnagar khel, 

the coast spanning from Bindha Padmapur to Ramnagar Khal backed by sand dunes 

has artificial coast protected by seawalls and cemented seawalls in and around Digha 

for a length of about 8.9 km with intermediate gaps.  The coast has dominant medium 

erosion and is prevalent especially in Southeast of Digha coast. This may be attributed 

to weakening of structures for a length of 3.2 km.  The zone 1b between Ramnagar 

Khel and Tajpur characterised by sandy beaches and is protected by artificial coast 

for a length of about 3.6 km has highest erosion compared to other areas. However, 

protected by artificial structures, the shore experiences medium erosion in both long-

term and short-term periods at the rates of -2.13m/yr and -2.54 m/yr respectively. On 

the other hand, Sankarpur coast near Digha Mohan faces formidable high erosion 

recently possibly due to the impact of artificial structures constructed south of this area.  

 

The zone 2 from Tajpur to Pichaboni Khal coast measuring about 12.9 km experiences 

medium erosion. Artificial structures protected for a length of about 4 km is found in 

the southern side of Purushottampur region.  This has resulted erosion in the northern 

side of Purushottampur i.e., near Mandarmani. The coast has tourist beaches and 

resorts at Mandarmani.  The zone 3 of coast from Pichaboni Khal to Rasulpur estuary 

for a length of about 2.3 km has an average medium accretion scenario at the forefront 

of Manakraipur region, is the reserve forest adjoined by long spit in the nearshore 

region. The south-eastern region of the coast is notably eroding. Junput has been 

accreting. The northern area adjoining seawall located at north east of Kadua region 

(Bhupati Chak) is highly eroding. Haripur located at south of Rasulpur river is a muddy 

coast with mangroves experiences accretion. 

 

Considering the need to solve the problem of erosion along the coasts of Digha 

Mohan, Mandarmani and Kudua region, it was found to be advisable to attend 

immediately the problem erosion in highly eroding areas namely Digha Mohan and 

Mandarmani coasts.  Therefore, under the present SMP, appropriate  interventions 

were  to solve the problem of severe erosion prevailing along these coastal stretches. 

 

Sagar Island 

Sagar Island falls under Primary cell 25 with its boundaries from north of River 

Rasulpur to River Matla along the Sundarbans, covering entire sea zone of Hooghly 

estuary and up to Matla river part of the Indian Sundarbans mangroves. For the study, 

the coast was divided into coastal stretches namely western Hooghly river coast, 

eastern Muriganga river coast and the southern open sea coast.   The shoreline 

changes were studied in the three stretches using satellite images on a long-term 

(1975-2018) and short term (2011-2018) periods and also using field data.  The data 

indicated that the erosion prevailed to various degrees from low to high erosion.High 

erosion areas were around Sibpur coast located in southern eastern coast and at 

Beguhakali of south western coast.  Along the Beguakhali coast the width of coast that 

experienced erosion was in the range of 200-600 m and the length of the affected 

coast is about 4.2 km.  The highest loss of coastal width of 600 m was for about a 
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length of about 1 km along the Beguakhali village.   In the southwest area of Sibpur, 

the width of the coast that was lost due to erosion ranged from 200 to 800 m for a 

coast length of about 2.6 km. The coast of Sibpur was the most severely affected 

coast, with a loss of 800 width of the coast for about 1.2 km.  The field data collected 

during June-October, 2018 indicates similar trend of erosion at Sibpur. 

 

Considering the need to solve the problem of erosion along the coast of Sagar Island, 

it is advisable to attend immediately the problem of erosion in highly eroding areas 

namely Beguakhali and Sibpur coasts.  The Irrigation Department, Govt of West 

Bengal has already constructed revetment type seawall to protect the coast.  

Therefore, under the present SMP, a shoreline aligned geotube based intervention 

with beach nourishment and bioshield to stablise the nourished beach has been 

proposed to solve the problem of severe erosion prevailing along the Sibpur coast. 

 

Coastal oceanographic data on bathymetry, waves, tides, currents, littoral 

environmental characteristics, beach profile, suspended sediment in rivers and coast 

etc., were obtained through field measurements made during the months of August to 

September 2018 for premonsoon and November, 2018 for the post-monsoon seasons.  

The bathymetry is found to be very shallow measuring about 1 -2 m of depth in the 

southern and northern part of the Sagar Island. In the western side, the depth varies 

from 1 m to 7m except along the navigational channel of Haldia port. Small 

islands/islets are observed around the Sagar Island and they play a vital role in the 

formation of small-scale circulation features which show a significant effect on the 

shoreline of the island coast. During the monsoon month of August, the tidal range 

during spring tides varied from 1 to 5 m. The significant wave height ranged from 0.1 

to 0.6 m along the Hooghly and Muriganga coasts.  Currents were the dominant forces 

and the velocity of current ranged from 0.1 to 2.14m/s.  The highest value of current 

velocity was observed along the Muriganga coast. 

 

The main causes of erosion along the Sibpur coast were due to the strong tidal 

currents and starvation of sediments.  The types of intervention attempted were 

construction of groynes and shore aligned concave and convex shaped reefs with 

angled arms on either side of the reef measuring to a length of 1.2 km long deployed 

at 1 m depth in the sea (~800m away from the shore).  The gap areas between the 

sea and shore are filled using sediment obtained from the accreted mouth of 

neighboring creek.  For stabilizing the beach fill it has been proposed to plant suitable 

vegetation like mangroves and other species that are appropriate to the substratum. 

The convex shaped reef with beach fill and vegetation was found to be more effective 

causing no adverse impacts like erosion on either side of the coast.   The proposed 

reef will be made of geotubes and gabion as base.  Sediment that will be deposited 

on the reef will facilitate growth of organisms like oysters, mussels etc., This will 

stabilize the reef in course of time and diminish the forces like currents and waves 

causing erosion of the coast.
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  Figure 5.  Shoreline Change 
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e. Livelihood Management   
 

The sustainable Livelihood Management Plan (LMP) has been prepared based on the 

socio-economic studies carried out in the coastal zone of Digha-Sankarpur stretch, 

and Sagar island. The study focused on coastal resource-based livelihoods and 

related socio-economic patterns of households involved in agriculture, fisheries, 

tourism and other income generation activities in the plan area. The plan envisages to 

facilitate an understanding of different livelihood strategies and practices, its 

vulnerability context, policies and institutional processes to develop appropriate 

interventions. To accomplish this, Sustainable Livelihood Approach of DFID (2000) 

has been used. The specific objectives of the LMP are 

¶ to strengthen the access to livelihood related resources; i 

¶ to reduce the exposure to socio-ecological and economical vulnerabilities and 

enhance the resilience and adaptive capacities; and  

¶ Establishment of gender-balanced collectives and cooperatives.  

 

Digha-Sankarpur 

In fisheries-based livelihood, majority of sampled households were from Contai-I and 

Deshapran. Fisheries livelihood is diversified in relation to different ecosystems, 

namely, marine, estuarine and freshwater and the activities ranged from fishing, 

aquaculture to other allied activities. Majority earns an annual income between Rs. 

12,000 and Rs.1,20,000. Most households (68%) belonged to the general category 

and nearly 26% belonged to SC. The majority of earning members belonged to 31-45 

age group. Around 28% had primary education and 50% had secondary education. 

More than 75% are engaged in marine fishing of whom 50% are engaged in multiday 

fishing and the other 50% in daily fishing in small scale. In mechanized boats engaged 

in multi-day fishing, 40% are full-time wagers. In motorized daily fishing, 90% fish 

round the year and women are engaged in equal proportion. Freshwater aquaculture 

is mostly practiced using backyard ponds and in some big ponds and low-lying 

inundated water bodies, collectively. Semi-intensive shrimp culture is the major activity 

in brackish water ponds. 70% use leased ponds. Mariculture has not developed till 

now. Dry fish preparation is one of the major activities for women. 

 

In agriculture-based livelihood, nearly 24% had agriculture as primary livelihood. The 

main livelihood strategies pertained to cultivation, on-farm and off-farm wages, 

coconut and fruit business, livestock rearing and poultry, agriculture labour, etc. The 

annual income was mostly between Rs. 36,000 and 60,000. Overall, there was better 

earning from agriculture in Deshapran Block compared to other Blocks. The majority 

age groups were distributed between 31-60. Most were educated up to secondary 

level. 85% of households belonged to general category. Among the agriculture 

farmers, 92% were marginal farmers owning less than 1ha. The agriculture crops are 

raised in three seasons, namely, kharif, rabi and summer. Major short duration crops 

are: paddy (Aman & Boro), pulses, chilli, potato and other vegetables. Horticuture 
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crops like coconut, date palm, banana, papaya, betel vine etc. are also prevalent in 

domestic gardens and plantations.   

 

Among non-natural resource-based livelihood, more than 60% of sampled households 

were seen as landless and most of them are engaged in daily wages, petty businesses 

and government jobs etc. The livelihood opportunities exist in hotel industry, transport 

sector, and entertainment avenues apart from informal sector comprising hawkers, 

vendors, several multi-goods and crafts shops, etc., providing employment to several 

thousand people from rural background.   

 

Among the households depending on marine fishing, while the access to natural 

resources is high, financial capital is low. Access to human and physical capitals is 

better in Contai-I compared to other three C.D. Blocks. Many of them live in ókachchaô 

houses and food basket is not balanced. Social capital was stronger in Ramnagar-II 

with SHG activities but overall, the participation in cooperatives is poor. In brackish 

water and fresh water aquaculture activities the access to natural capital is high, to 

human, social and physical capitals moderate and to financial capital is low. The 

human and physical capitals had moderate to high accessibility, social capital had 

moderate accessibility and financial capital had low accessibility. Around 62% 

households had kachcha houses and most of the remaining had pucca houses 

 

Regarding Fisheries related livelihoods, increasing coastal population and increasing 

fishing intensity are the major vulnerable contexts to face. Other impediments include; 

depletion of fishery stocks, conflicts between small scale traditional fishers and 

commercial fishers, poor post-harvest handling, conversion of agriculture fields for 

shrimp culture, agriculture land salinization, unemployment or few diversified 

livelihood options during lean and banned fishing seasons, uncertain market 

opportunities, gender discrimination, inadequate skill in improvised fishing and 

aquaculture practices, erosion and climate change-related factors. The agriculture 

land areas have the problems of water logging, poor drainage, erratic monsoon 

flooding, intermittent water stress during peak crop growing stages, monocropping, 

climate change induced vagaries, shortage of labor, breaching of embankments, 

salinization of soil and water due to inundation, poor access to quality seeds and other 

inputs, pests and diseases attack on crops, conversion of agriculture land for 

aquaculture, poor infrastructure for post-harvest processing and value addition, highly 

volatile markets, price fluctuations and poor marketing avenues accentuating the 

livelihood risks. The tourism in Digha coast faces vulnerabilities due to beach erosion, 

infrastructure (e.g. civic amenities) inadequacy, construction boom, shortage in 

potable water, unclean beaches, untreated sewage disposal, inadequate skill in 

tourism management etc.     

 

Major interventions in fisheries include; adoption of EAFM (regulation of fishing 

intensity and mesh sizes, restricting catches within MSY, surveillance and 

enforcement of regulations, co-management of fisheries and ecosystem 
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sustainability), creation of shore-based facilities including post-harvest handling, 

processing, drying, potable water supply, sanitation, waste disposal system, storage 

and marketing; appraisal and regulation of aquaculture activities; promotion of fish-

based integrated farming systems and promotion of auxiliary and non-natural 

resource-based livelihood diversification.  

 

Interventions in agriculture include; management of saline affected soils and water 

logging with appropriate amelioration technologies; drainage management and 

utilization of stored water for irrigation in dry periods; multiple cropping and 

intercropping with stress-tolerant crops; regulation of land conversion for other 

purposes; integrated pest and disease management; promotion of agri-horticulture-

based integrated farming; capacity building in sustainable agriculture; Value addition 

and improving value chain for major agriculture produces with information technology 

and networking support; promotion of collectives, SHGs and co-operatives. Among 

tourism livelihood, identification of prospective tourism-related livelihood enterprises; 

capacity building in identified enterprises with product diversification and value 

addition, promotion of local artistic craftsmen work, protection of aesthetic and cultural 

values of tourism spots; promotion of eco-tourism; improvement of tourism 

infrastructure with tourism oriented amenities; ensure social security and 

communication network; promotion of home stay hospitality and varieties of 

entertainment and integration of local communitiesô interests and visitorsô 

expectations.  

 

Sagar Island 

In fisheries-based livelihood, more than 60% were engaged in marine fishing. Many 

families are involved in daily fishing, near shore mostly during monsoon. Vannamei 

(shrimp) culture is on the increasing trend affecting the income of fishers. Deep sea 

fishing trawlers operate from Sagar Island and most of the times unload the fish catch 

at Kakdwip where connectivity and fish storage facility are better. These boats engage 

labour and share the revenue in some percentages.  

 

 In 90% householdsô men were the prime earning members. Majority were in the 

annual income levels between Rs. 36000-60000. In agriculture-based livelihood, 33% 

are landholders and remaining are landless with labor as an occupation. Nearly 97% 

of the farmers are marginal farmers with the possession of land holding of less than 

1ha. Paddy is the only crop grown during kharif. Irrigation is used in some areas to 

grow rabi crops like oil seeds, pulses etc. Betel vine is cultivated as secondary crop 

getting better remuneration.  

 

Work participation rate in Sagar is higher and the dependency rate is lower than the 

district averages and the male participation is far more than females.  In non-natural 

resource-based livelihood, the annual Gangasagar Mela, is the major but a short 

period tourism event which happens in January every year bringing in 30lakhs 

pilgrims.  The scope for religious tourism has been realized but it is yet to take shape.  
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Among the households depending on marine fishing, the access to natural resources 

is fairly good (68%), but access to financial capital is very low (19%). A majority of the 

households live in kachcha houses and less than 15% own boats and nets.  

 

The freshwater aquaculture is mainly done in backyard ponds and low-lying inundated 

fields by low income households as a subsistence need. In brackish water shrimp 

culture, the labourers are engaged for 8 months. Middlemen earn commission in 

marketing. 

 

Among the households depending on agriculture livelihood, the human and social 

assets are high, natural and physical assets are moderate and financial assets are 

low. Even though the livelihood assets related to tourism livelihoods are fairly 

distributed they are only seasonally availed. Despite the fair availability of natural 

resources, trivial resource-based utilization and livelihood diversification results in low 

access to financial capital. 

 

Increasing coastal population coupled with increasing boats and nets, over-

exploitation of fishery resources, conflicts between/among small scale fishers and 

commercial fishers, pollution impacts, breaching of embankments and coastal erosion, 

poor infrastructure in landing centres, uncertainty in markets, lack of skill in improved 

methods in fishing, aquaculture and fish value addition, climate change factors, rural-

urban transition and seasonal unemployment accelerates the vulnerability in fisheries 

livelihood. Apart from this, saline conditions of soil and water, inadequate irrigation 

potential for the second crop, poor access to quality seeds and essential agriculture 

inputs, pest and disease impact on crops, conversion of prime lands to aquaculture, 

Seasonal unemployment, poor post-harvest technologies and infrastructure, and 

uncertainty in marketing are the perennial problems affecting the productivity in 

agriculture livelihood. The shrinking of beach front, inundation, carrying capacity, 

limited trade potential are the limiting factors for tourism.  

 

Major interventions in fisheries and agriculture include need-based knowledge 

dissemination and training (potential fishing zones, market network, govt schemes and 

entitlement, responsible fishing, improved and integrated agronomic practices in land, 

water, crop and pest management, value addition to products, organic farming, 

utilization of by-products, contingency plan for climate change impact management), 

improvement in access to livelihood capital assets, promotion of crop intensity and 

diversification with stress-tolerant varieties, establishment of soil and water testing 

labs, disease diagnostic clinics, farm equipment service centres and marketing kiosks 

and promotion of farmer collectives, co-operatives and SHGs. Among tourism 

livelihood, promotion of homestays, capacity building in hospitality avenues, 

entrepreneurship development and trade-oriented collectives are the recommended 

interventions.



[32] 

 
    Figure 6.  Fishing as a major livelihood activity in the plan area 
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f. Conservation Management  
 

Digha-Sankarpur 

Coastal and marine bio-resources play an important role in social and economic 

welfare of coastal communities in Digha-Sankarpur area. The confluence of rivers like 

Subarnarekha, Rasulpur and Hooghly make the Digha-Sankarpur coastal stretch a 

unique site for coastal and marine biodiversity.  

 

To understand and identify benthic communities along the coastline, benthic samples 

were collected from 14 inter-tidal stations along the Digha-Sankarpur coastal stretch. 

A total of eight higher taxa with 16 species of macrofauna and seven higher taxa with 

49 species of meiofauna were recorded from the intertidal areas. Suggestions for 

designation of keystone predator, culture keystone, umbrella and flagship species 

have been identified. Ecologically Sensitive Areas (ESA) in Digha-Sankarpur were 

mapped with the help of satellite imagery and later surveyed, which includes reserve 

forests, mangroves, salt marsh, sand dunes, mudflats, horseshoe crab habitats and 

turtle nesting grounds. The total extent of reserve forests along the Digha-Sankarpur 

coastal stretch is 3.65 km2. Reserve forests are located in Udaipur-Digha and Haripur 

(Mankaraiput)-Junput coastal stretches. 

 

Total area cover of mangroves along the Digha-Sankarpur stretch is around 2.24 km2. 

Thirteen mangrove species belonging to 10 genera under seven families were found 

distributed along the coastline in Digha-Mohana, Sankarpur, Jaldha, Soula, Junput, 

Kanaichatta and Haripur. Thirty-one plants belonging to 29 genera under 20 families 

that associate with mangroves were also recorded from the area. The total extent of 

salt marshes distributed along the Digha-Sankarpur coast is 1.54 km2.  

 

The major salt marsh patches were observed between Junput and Mankaraiput. Other 

salt marsh patches were observed in Digha-Mohana, Jaldha and Soula. Sand dunes 

(locally called as Baluchar) were located sporadically between Udaipur in the south to 

Junput in the north. Satellite imagery and ground surveys revealed that sand dunes 

are distributed in Udaipur, Sankarpur, Mandarmani, Tajpur, Soula, Mankaraiput and 

Junput. The total extent of sand dunes is 1.70 km2. Mud flats (locally called as Khalbil, 

Nadinallah or Polimati) were demarcated in Digha-Mohana, Soula, and between Hari 

Pur (Mankaraiput) and Haripur (Rasulpur River mouth). The total extent of mudflats is 

14.20 km2. 

 

Horseshoe crab habitats were demarcated only in Udaipur and Digha-Mohana. Only 

about 0.7 km2 of horseshoe crab habitat is present in Digha-Sankarpur at present. 

Turtle nesting grounds were demarcated in Udaipur and in the stretch Soula-Haripur 

(Mankaraiput)-Junput. The total extent of turtle nesting sites is 2.65 km2. 
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Occurrence of minerals along Digha-Sankarpur coastline were surveyed and identified 

during the study to understand the status of non-living resources. The bulk density of 

minerals existing along Digha- Sankarpur coast range from 1.25 to 1.39 g/cc with an 

average of 1.34 g/cc. The total heavy mineral weight percentage varies from 0.09 to 

8.40 with an average of 2.96 %. 

 

Participatory Coastal Resources Appraisal (PCRA) exercise was undertaken to 

assess the major socio-economic concerns among the villagers and to understand the 

scope for effective coastal resource conservation, utilisation, livelihood and 

management issues. PCRA were conducted in Junput, Soula, Mandarmani, Haripur 

and Bhogpur and the outcomes ultimately helped in preparing recommendations for 

conservation strategies. From the seven ESA recorded in Digha-Sankarpur coastline, 

the value of goods and services was estimated for six ESA namely mangrove, 

saltmarsh, sand dunes, mudflats, turtle nesting grounds and horseshoe crab habitat. 

The Total Economic Value (TEV) for all the ESA is found to be Rs. 438 crores per 

year. 

 

The natural coastal wetlands have been encroached or modified for various 

anthropogenic activities. As a result, the ecology was found to be altered in the coastal 

stretch between Digha and Contai. Encroachment for fishery related activities such as 

building aquaculture farms and dry fish centres are common in mangrove, salt march 

and mudflat areas. Loss of horseshoe crab habitats and turtle nesting grounds were 

evident along the coastline due to erosion especially between Digha-Mohana to 

Udaipur. Increase in use of destructive fishing gears such trawl and gill nets has led 

to increase in mortality of horseshoe crabs and turtles. 

 

Based on the findings and observed trends, key interventions suggested for Digha-

Sankarpur coastal stretch. They are: 1. Community Based Mangrove Management 

(CBMM), 2. Protecting Mudflats and Sand Dunes, 3. Community Based Conservation 

of Wildlife Habitats, 4. Sustainable Fishery Management, and 5. Strengthening 

Biodiversity Management Committee (BMC).  

 

Sagar Island 

The coastal area of Sagar island is tidal influenced with the presence of tidal creeks, 

mud flats, salt marshes, mangroves, sandy beaches and sand dunes. Sagar Island is 

one of the Resource Area (RA 6) in Sundarbans identified within the Critically 

Vulnerable Coastal Areas (CVCA) under CRZ Notification (2011).Biodiversity 

information was collected from secondary data (published reports) and by conducting 

field surveys (primary data). Out of the 1272 taxa documented from West Bengal, 32 

have been listed either in the Indian Wildlife (Protection) Act or in IUCN Red List.  

 

A total of 58 plants and 24 fishes have been found to be Invasive Alien Species (IAS) 

for West Bengal. Suggestions for designation of keystone predator, culture keystone, 

umbrella and flagship species have been identified and suggested for conservation. 



[35] 

Collection of shrimp seeds by local community, especially by women and children as 

a key and unique livelihood option has been highlighted. Six sacred groves are present 

in the island and these act as important areas for water and biodiversity conservation 

by the locals.  

 
Figure 7.  The biodiversity of Sagar Island with major threats and ways to sustain 

 

A detailed study on the diversity and density of macro and meio benthic communities 

distributed along the intertidal areas of the Island was carried out. A total of 14 species 

belonging to 11 genera under 10 families of macrofauna and another 61 species 

belonging to 44 genera under 35 families of meiofauna were recorded. Geo-spatial 

demarcation of ecologically sensitive areas (ESA) and minerals were prepared using 

satellite images. Subsequently, field surveys were conducted to ground truth as well 

as to assess the current health status. The Ecologically Sensitive Areas (ESA) were 

mapped followed by field surveys to demarcate and delineate ecosystems 

(mangroves, saltmarsh), habitats (horseshoe crab habitat) and geomorphological 

features (sand dunes and mudflats).  

 

The ESA in the island includes mangroves, sand dunes, mudflat and horseshoe crab 

habitat. Mangroves distributed along the creeks, tidal flats in eastern and western side 

of the Island and mostly afforested. The total extent of mangroves is 11.01 km2. Sand 

dunes are locally called as baluchar and the total extent is 0.395 km2 in the island. 

Sand dunes were mainly observed in Gangasagar. Mudflats were located on the 
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western side of the island from Beguakhali in the south to Kastala in the north and on 

the eastern side, from Chemaguri in the south to Sikarpur in the north. 

 

 Locally called as khal, the total extent of mudflats in Sagar Island is around 15.16 km2. 

Horseshoe crab habitats were demarcated from Gangasagar in the south to 

Naraharipur in the north-west and along the mudflats of Chemaguri and Bankimnagar 

on the eastern side of the island. Horseshoe crabs are locally known as kashyap kakra, 

lakhon patiya, kakra bichi and sanka choor and the total extent of their habitat is 9.77 

km2. A total of 28 mineral samples were collected from the sandy beaches of Sagar 

Island. The bulk density of the samples collected varied from 1.01 to 1.55 g/cc with an 

average of 1.31 g/cc. The total heavy mineral weight percentage varies from 0.06 to 

53.16% with an average of 13.0 %.  

 

Participatory Coastal Resource Assessment (PCRA) was conducted in four villages of 

the island. The purpose of the PCRA exercise was to assess the major socio-

economic concerns among local community and understand the scope for effective 

management of coastal resources. Goods and services for ESA such as mangroves, 

sand dunes, mudflats and horseshoe crab habitats was estimated. The total estimated 

value of ecosystem services for all the ESA is found to 210 crores per year.Some of 

the key ecological issues observed in Sagar Island are indiscriminate fishing practises, 

encroachment and reclamation of land in ESA, poaching, man-animal conflicts, 

pollution, mass tourism and violation of rules under Coastal Regulation Zone (CRZ - 

1). The report also highlights the ecological consequences of unscientific approach in 

plantation of mangroves and coastal bio shields in some of the areas.  

 

Strategic outcomes for the implementation of Conservation Management Plan include 

first, Strengthening the Biodiversity Management Committee (BMC), secondly, 

Community Based Mangrove Management (CBMM). CBMM initiatives have been 

extensively adopted in many developing countries and its implementation is 

considered highly successful in contributing to ecological, socio-cultural, economic 

and institutional sustainability. The third plan is to protect the mudflats and sand dunes 

from being utilised by the local communities in an unsustainable way. The fourth plan 

is to strengthen the Hilsa Conservation and Research Centre (HCRC) at Diamond 

Harbour.  

 

HCRC was established to conserve as well as create awareness about Hilsa fishery 

to the local community. However, the goal is yet to be attained as over exploitation of 

Hilsa still persists and lack of awareness is evident among the local community. 

Therefore, HCRC should be strengthened with major focus on research in biology, 

stock assessment and exploitation rate of Hilsa, and focussing on community 

education to reduce overexploitation. Lastly, conserving the freshwater wetlands of 

the island. Improving the water quality of fresh water wetlands and ponds in Sagar 

Island will ensure better water quality for domestic usage and for backyard 

aquaculture.
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  Figure 8. Ecologically sensitive areas 
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g. Pollution Management  
 

Digha-Sankarpur stretch 

Digha-Sankarpur stretch is a popular tourist destination with over 80 lakhs visitors 

every year. This has resulted in dire need to address the sewage and solid waste 

generated from various sectors (largely municipal). The region has witnessed limited 

industrial development and a relatively slow pace of urban development resulting in 

healthy coastal water quality in this region. Agriculture and aquaculture are the key 

livelihood activities, and conversion of agriculture land into aquaculture ponds is 

frequent.  Nevertheless, coastal region of West Bengal is largely free of high-water 

pollution. This results in discharge of nutrient rich water from point as well as non-point 

sources influencing the coastal water quality.  

 

The continued pollution of these coastal waters can have negative implications for 

nearshore fishery resources, river systems and ultimately, human health and water-

based tourism sector. Solid waste generated from the tourism industry has increased 

in the last few years and reception facilities need to be established to collect and 

dispose of such wastes. This stretch being semi-rural and rural, generates solid waste 

and sewage mainly from household and commercial establishments (tourism sector).  

The ICZM pollution management plan has been formulated to help coastal managers 

and policy makers to evaluate sources and impacts of pollutant in the region, and 

provide a broad road map for the future. The PMP includes the following components: 

 

 
 

Groundwater pollution management 

The source of potable water in Digha-Sankarpur region is deep aquifers with depths 

ranging from 120 to 300 m.  Groundwater from shallow dug wells as well as deeper 

wells is extensively used as main source of potable water and irrigation. Changes in 

population growth, human development and climate change exert pressure on quality 
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and quantity of water resources. Contai municipality, largest urban conglomeration in 

the region, lacks adequate water distribution facility. Population is often dependent on 

shallow ground water table for daily chores, and it is contaminated with pathogenic 

organisms including Coliform, Salmonella sp., Shigella sp. and Vibrio sp. High levels 

of TC counts were observed from shallow tubewell at Contai, Deshapran block and 

pockets of Contai I) and proximity to riverine sources).   Following key interventions 

were suggested:  

¶ Installation of rain water harvesting structures and groundwater recharge at 

household/ institutional level 

¶ Enhancement of existing piped water distribution including construction of 

overhead tanks 

¶ Reduction of seepage from contaminating sources) 

 

Coastal water pollution management 

The coastal water quality is influenced by the increasing human stress such as 

generation of large quantities of sewage, and runoff from agriculture and aquaculture 

fields. The area witnesses, enormous tourist influx throughout the year (>80Lakhs in 

Digha Sankarpur alone). The main issues prevalent in Contai canal region include 

dumping of mixed waste, disposal of untreated sewage, eutrophication due to 

agricultural runoff reaching coastal waters. Sewage at Tajpur and Mandarmani are 

mostly generated from tourism activities. Wastes generated from hotels and 

restaurants a Canal and riverine discharges are often detected to have high faecal 

coliform counts indicating sewage pollution. Wastewater generated from brackish 

water fisheries also remains untreated contributing to coastal pollution re discharged 

directly to the water bodies due to lack of adequate treatment facility. Overall, the 

coastal water supported good phytoplankton diversity and were suitable for 

propagation of aquatic life. Few instances of bloom were also observed near the coast.  

Land based discharge to the coastal water is influenced by strong tidal activities, wave 

dynamics and coastal currents, which further dilute the discharged effluent with 

minimal impact on coastal ecosystem. To safeguard the coastal water quality, following 

recommendation were suggested:  

¶ Riparian buffers to reduce non-point source pollution 

¶ Tropical wetlands and cover crops for reduced eutrophication 

 

Sewage management 

Public Health Engineering Department of the Government of West Bengal has already 

established a 6.7 MLD Capacity Sewage Treatment Plant at Digha under the ICZM 

phase-1 program in Digha. Connectivity with the commercial areas is being carried 

out. However, except for Digha Township, the status of sewage management in this 

coastal stretch area is not well developed, most of the sewage is discharged untreated 

into surface water bodies. The same pond and creek waters are often used by villagers 

for bathing, washing clothes and utensils etc., which pose serious health hazards. In 

the case of Contai municipality, the other primary urban agglomeration in the plan 
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area, the sewage is discharged via the Contai canal through open drainage networks 

into the Bay of Bengal. Inadequate sanitation services (toilets and showers) affect the 

beach cleanliness as visitors are forced to use the open spaces near the beach as 

toilets.  An optimal sewage management plan with prioritizing efficient treatment 

technologies is suggested though following interventions: 

¶ Strengthening the sewage management at tourism areas. 

¶ Augmentation of STP at Digha would aid in management of waste water being 

discharged in to water bodies 

¶ Establishment of new STP at Contai Municipality and Mandarmani can 

significantly reduce contamination of Contai canal and coastal water  

¶ Decentralized waste water treatment at community/sector level  

 

Solid waste management 

In Digha Sankarpur region, wastes are mainly generated by the tourism and municipal 

sectors. The region lacks a solid waste management system resulting in open 

dumping of solid waste. Approximately 4-13 tons of MSW is generated daily in Digha-

Sankarpur whereas Contai municipality generates ~ 21 tons of waste. The waste is 

dumped at designated sites dumping sites viz. Jatranala (Digha) and Kulaipadima 

(Contai); without any segregation or treatment. No specific approach is followed for 

biomedical waste generated from primary health care centres, several nursing homes 

and hospitals.  The Integrated Solid Waste Management (ISWM) system is based on 

waste management hierarchy, with an aim to minimize the waste being disposed while 

maximizing resource recovery. Following recommendation were suggested:  

¶ Sensitizing the community (visiting and resident) for positive waste behaviour (e.g. 

waste minimization, segregation and recovery) 

¶ Decentralized waste management involving communities /sectors (hotel, fisheries 

etc.) 

¶ Building capacity for waste management and creating opportunities 

 

Marine Debris Management Plan  

High quantities of marine debris and microplastics were observed in beaches of Digha-

Sankarpur. Both hard plastic and soft plastics were the dominant waste. Marine litter 

in the beaches here primarily consist of Styrofoam and plastic wrappers for food, water 

bottles etc., used by the resident and visiting community. Beach debris in this region 

also has synthetic materials like fishing nets, discarded plastic containers, clothing etc. 

brought to the beaches by currents and tides. Following interventions were 

recommended  

¶ Restrict use of single-use plastic items 

¶ Clean beaches 

¶  Increase Awareness and education for beach cleanliness 

¶ Declare a clean beach (certification)  
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Contai Canal Front Development  

Following the recommendation of The Famine Commission of 1866, approximately 20 

km long channel, known as Contai canal (Kanthi Khal) was dug for the purpose of 

navigation & irrigation. Presently, it is silted and often called as Kana Khal (or blind 

canal) locally. In the dry season the water often become stagnant and this canal 

becomes the source of Malaria in and around the settlement areas. In addition, several 

environmental issues such as waste water discharge from Contai Municipality, 

dumping of waste, eutrophication and encroachment has resulted in deterioration of 

environmental quality along the canal. Contai Canal Front Development plan is 

proposed as an impact investment with aim to create and develop a waterfront by 

transforming/improving an otherwise unused area into a centre for revenue, leisure 

and culture. Following recommendation has been suggested:  

¶ Linear waterfront development with broad public access, creating an, aesthetic 

environment 

¶ Mitigating and, where possible eliminating detrimental practices from riverôs 

edge for protection and enhancement of the natural Canal front environment 

¶ Integrated pollution management through interventions such integrated solid 

waste and sewage management for Contai, Sanitary Landfill, incinerators, Bio 

toilets etc.  

¶ Livelihood opportunities in the waterfront development such as shops, boating  

¶ and restaurants etc. and Contai canal will be a lifeline for the local community 

 

Sagar  Island 

Sagar Island is the largest inhabited island with a population of over 2 lakhs. The 

inhabitants are largely rural, and most settlements have inadequate or poor 

infrastructure for solid and liquid waste management. Nevertheless per capita net 

waste generation is low, except during the mass tourism events.  Gangasagar Mela, 

the second largest annual pilgrim gathering which saw over 30 lakh pilgrims visit the 

island within a week in January 2019 places enormous stress on the islandôs 

resources, is a major contributor to the islandôs pollution problem.The  ICZM pollution 

management plan for Sagar Island has been formulated to help coastal managers and 

policy makers to evaluate sources and impacts of pollutant in Sagar island, and 

provide a broad road map for the future. Pollution from point and non- point sources, 

such as untreated or partially treated sewage, agrochemicals, by-products from 

cottage industries and effluent discharge from aquaculture are contributing to the 

deterioration of riverine and coastal water quality of Sagar Island ICZM plan area.   

 

Groundwater pollution management 

The source of potable water in Sagar island is deep aquifers with depths ranging from 

180 to 350 m. The upper group of aquifers overlying the deep freshwater aquifers 

contains saline water in its upper part and brackish water in its lower part. During the 

annual Gangasagar Mela, the huge influx of people (> 30 lakhs in 2019) exerts 

considerable demands on all resources including groundwater. This causes pressure 
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on both quality and quantity of the groundwater. Improper sanitation and dependency 

on sub surface groundwater make the community risk prone to fecal coliform 

contamination. 

 

High concentrations of pathogens has been observed at Dhablat, and Kapil muni 

ashram areas. In order to improve the ground water quality, the pollution management 

plan focused on conservation of groundwater resources (ref: water resource 

management plan) and preventing groundwater contamination. Following key 

interventions were suggested:  

 

¶ Installation of rain water harvesting structures and groundwater recharge at 

household/ institutional level 

¶ Enhancement of existing piped water distribution including construction of 

overhead tanks 

¶ Reduction of seepage from contaminating sources) 

 

Coastal water pollution management 

The coastal water quality is influenced by the increasing human stress such as 

generation of large quantities of sewage, and runoff from agriculture and aquaculture 

fields. Additionally, enormous tourist influx within a short period generates huge 

quantities of wastes. The coastal water quality survey along the Sagar island has 

suggested good water quality all along the coast, except for a few places where 

coliform was observed to be high.  

 

The coastal water supported good phytoplankton diversity and were suitable for 

propagation of aquatic life. Few instances of bloom were also observed near the coast. 

Land based discharge to the coastal water is influenced by the hydrodynamics of 

Hooghly river. This may be due to the large quantity of fresh water input from the 

Hooghly estuarine system that enhances dilution of discharged nutrients in coastal 

waters. Strong tidal activities, wave dynamics and coastal currents further dilute the 

effluent water in area studied, resulting in dilution effect on coastal ecosystem. To 

safeguard the coastal water quality following recommendation were suggested:  

¶ Riparian buffers to reduce non-point source pollution 

¶ Tropical wetlands and cover crops for reduced eutrophication 

 

Sewage management 

Sagar island being rural in natural, lack dedicated sewerage management system. 

Generated sewage is partially discharged into the water bodies such as creeks and 

pond. Sagar Islandôs household sanitation coverage stood at 100% according to the 

Nirmal Bharat Abhiyan (NBA) report card.  Due to rapid development in the Island, the 

projected sewage generation in the coastal blocks for 2021 is 14.5 MLD and 18.3 MLD 

in 2031 for the resident population. Considering the observations from ground water 
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and coastal water quality survey, strengthening of sewage management is suggested 

though following interventions:  

¶ Phytoremediation of wastewater  

¶ Decentralized waste water systems  

¶ Strengthening the sewage management during Gangasagar Mela  

 

Solid waste management 

Sagar Island depicts rural characteristics. In the village, per capita net waste 

generation is much lower as compared to urban areas. The resident population 

generates 36-121 tons of solid waste every day and visiting population generating 

340-1140 tons annually. No distinct collection and disposal mechanism for biomedical 

waste is present in Sagar island.  All the gram panchayats have been supported by 

Govt of West Bengal to carry out community based solid and liquid waste management 

(SLWM) under óMission Nirmal Banglaô scheme, though the support mechanism (such 

as availability of market for compost, Eco labelling and financial support) is miniscule. 

Following recommendations were made 

¶ Sensitizing the community (visiting and resident) for positive waste behaviour 

(e.g. waste minimization, segregation and recovery) 

¶ Building capacity for waste management and creating opportunities   

 

 
Figure 9. Solid and Liquid Waste Management, Dhablat, Sagar Island 
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