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7.3.1: Portray the performance of the Institution in one area distinctive to its priority and 

thrust within 1000 words 

 

SCMS Water Institute (SWI) was established in 2010 as part of a Memorandum of 

Understanding between University of Applied Sciences Ravensburg-Weingarten, Germany 

and SCMS Group of Educational Institutions to address the water related environmental 

problems affecting the society. Since water is one of the most important resource limitations 

of the century, it was the commitment from the SCMS to establish a research and consultancy 

centre on water for its effective management and sustainable development. The institute 

initially known as Centre for Sustainable Water Technology and Management (CSWTM) was 

renamed in 2015. SWI functions with a mission to address the water related issues through 

multidisciplinary efforts in order to achieve a sustainable and secure water future. SCMS Water 

Institute accomplishes its mission through research and development, technology incubation 

and application, education and training, demand driven consultancy and networking. In 2013, 

SWI was funded by Baden Wuttemburg Stiftung Germany for establishing an Indo-German 

centre of competence for water and waste water under the leadership of University of Applied 

Sciences Ravensburg- Weingarten.  

SWI hold MoU's with many German companies working on water and waste water as well as 

with German Universities for Institutional strengthening, joint research and for faculty and 

student exchange. SCMS Water Institute accomplishes its mission through research and 

development, technology incubation and application, education and training, demand driven 

consultancy and networking. Since its inception Water Institute have been working closely 

with local self-governments in Kerala to address their water related challenges.  

SWI acts as a Centre of Excellence in water and provides enormous opportunities for the 

students of SSET to get involved in service learning, where the technological talents of students 

get upgraded by addressing the real time problems faced by the society. This helps to fill the 

common lacuna which used to appear in engineering education. It is an excellent platform for 

technological students to understand the true field level challenges while implementing 

engineering principles and tackling them skilfully, as SWI provide opportunities for applying 

academics they study in the classroom to the field. Further, SWI facilitates the students to 

confront and resolve unforeseen difficulties while implementing projects which make them 

more suited for industry and thus in turn more successful in their career. Engagement of 

engineering students in solving the society related problems help them to be more responsible 

technological citizens of the nation. 

SWI focuses on the aspects related to urban water security & management through 

multidisciplinary efforts. SWI offered expertise on the areas like water quality monitoring & 

assessment; environmental modelling; water auditing; remote sensing & geographic 

information systems; policy development; eco restoration & watershed management; design of 
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water & waste water treatment units; rainwater harvesting; water distribution network analysis; 

storm water management.  

SWI has emerged as a technical support provider for local self-governments in Kerala. It 

provides continued support to Kochi Municipal Corporation, Thrissur Municipal Corporation, 

Guruvayur Municipality, Meloor Grama Panchayath, Koratty Grama Panchayath, Kochi Metro 

Rail Ltd (KMRL), Cochin International Airport Ltd (CIAL) and various academic institutions 

in Kerala to address their environmental challenges.  

Some of the projects undertaken include: 

• Study on urban flooding in Thrissur Municipal Corporation 

• Water Audit & Rain Water Harvesting Feasibility Assessment for Kochi Metro Rail 

Limited (KMRL) 

• City Water Audit for Guruvayoor Municipality 

• Development of Flood Preparedness and Response Plan for Meloor Grama Panchayath 

• Background Study done for Developing a Water Management Plan for Meloor Grama 

Panchayat 

• Leak Detection for Cochin International Airport Limited (CIAL, Kochi) 

• Survey of Thevara Perandoor Canal, Kochi Municipal Corporation 

• City Water Audit and Water Policy formulation for Kochi Municipal Corporation 

• Water quality analysis & Water Quality Atlas for Koratty Grama Panchayath 

• Green audit and Water audit for various Educational Institutions and Apartment 

Complexes 

Projects Underway include: 

• Development of a Water Management Plan for Koratty Grama Panchayat 

• Smart KWA Network (Kochi water Information system) 

• Abatement of Pollution of Rivers in Kerala – Kadambrayar and Kecheri 

• Storm Water Management for Kalamassery 

• Eco restoration of Bodi North Hills, Tamil Nadu 

 

Students from various departments of SCMS School of Engineering & Technology choose to 

voluntarily work with SWI to get exposure on real life projects. A state of the science 

environmental engineering laboratory at SSET is currently facilitating the research and 

consultancy works of SWI. 

 

 

mailto:sset@scmsgroup.org


  SCMS SCHOOL OF ENGINEERING & TECHNOLOGY 
VIDYA NAGAR, KARUKUTTY, ERNAKULAM – 683576, PHONE: 0484-2882900, 2450330 

E-Mail: sset@scmsgroup.org  Website: www.scmsgroup.org/sset 
 

 

 

Letter of Appreciation  

 

1. From Ruger Winnege, Program manager, Centre for International Capacity 

Development Universtat Siegen for organising International DAAD Alumni Expert 

Seminar Environmental Strategies and Water technologies. 

 

 Dr Ratish Menon participated in the programme Seminar DAAD Alumni project 

IFAT India 2019 (8th to 15th Oct. 2019) 

 Vineetha Rose Vincent has been awarded a scholarship from Funds of General 

Funds from the German Federal Ministry of Education and Research authorised to 

RWTH Aachen University through DAAD. 

 

2. From President, Melur Grama Panchayat for conducting the water security project at 

Melur Grama Panchayat. 

 

3. From the Mayor Kochi Municipal Corporation for associating with Kochi Municipal 

Corporation in its project for developing a local water policy for the city. 
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Letter of Appreciation 
 
 
Dear Vice Chairman SCMS Group of Educational Institutions - Prof. Pramod P Thevannor,  
dear Director SCMS Water Institute - Dr Sunny George,  
dear colleagues at SCMS, 
 
on behalf of the Centre for International Capacity Development at the University of Siegen, I 
express my sincere thanks for the excellent organisation of the International DAAD Alumni Expert 
Seminar “Environmental Strategies and Water Technologies”, that has been held at your premises 
from 08th to 15th  October 2019. This important seminar has been conducted on behalf of the 
Alumni Special Projects Program of the German Academic Exchange Service (DAAD). 
 
We appreciate very much your hospitality and your dedication towards the successful 
implemention of the Alumni Seminar. SCMS started with an excellent preparation of the event to 
include important stakeholders and experts from the region and to frame an excellent scientific 
seminar program. The most efficient assistance during the seminar included all organisational and 
financial aspects and the conduction of two excursions.  Your contribution has been the basis for 
the successful implementation of the seminar. The DAAD delegation participating in the seminar 
was impressed by your high level of commitment. 
 
With these humble words of appreciation we would like to express our sincere wish to extend our 
cooperation in future to intensify our cooperation that has just been started. 
 
 
 
Sincerely Yours, 
 
  
 
 
Ruger Winnegge 
Program Manager 
CICD – University of Siegen 
 

      UNIVERSITÄT SIEGEN        Ruger Winnegge         D-57068 Siegen 

  
Pramod P Thevannor 
Vice Chairman  
SCMS Group of Educational Institutions  
Prathap Nagar, Muttom, Aluva,  
Cochin - 683106 

 

Ruger Winnegge 
Program Manager 
Centre for International Capacity Development 
Universtät Siegen 
Hölderlinstr. 3 
57068 Siegen 
Germany 
Telefon +49 271 740 - 3394 
ruger.winnegge@uni-siegen.de 
www.cicd.uni-siegen.de 
 
Siegen, 4. November 2019 
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Programme Seminar DAAD-Alumni-Project „IFAT India“ 2019 (8th to 15th Oct. 2019) 

as from 30-09-2019 
 

 Tuesday 8.Oct.19  Arrival of the participants (alumni) 
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Time Topic Referent 

8:30 - 9:15 

Warm welcome from Indian host 
 

Introduction of programme and context to the IFAT 
 

Official opening ceremony 
 

SCMS School of Engineering 
& Technology  

University of Siegen 
 

German Consulate General 
Bengaluru 

9:15 - 10:00   
short introduction of participants and brainstorming 

(situation in home country / current job) 
Ruger Winnegge, 

participants 

10:00 - 10:20    coffee-break 

I overview: water, sewerage and waste in India / Asia 

10:20 - 11:00 
Water- and waste management in the  

Asian continent (India): status and prospect 

Dr.Muhammed Shanavaz 
Former Principal 

Environmental Scientist, 
Kerala State Pollution 

Control Board 

11:00 - 11:35  
 

International Activities at the Centre for International 
Capacity Development, University of Siegen 

R. Winnegge, CICD 
Universität Siegen  

11:35 - 12:15    
 

Regional Strategies in Kerala to protect and  
conserve the water resources 

Dr. Sunny George 
SCMS Water Institute 

12:15 - 14:00 lunch-break 

14:00 - 14:25  Potential and prospects of wastewater treatment in India 
Singh, Anupam Kumar 

India 

14:25 – 14:50 
Results-based Scaling up Rural Sanitation  

and Water Supply Program 
Nguyen, Thuy Ha 

Vietnam 

14:50 – 15:05 Joined discussion of previous Alumni Presentations all 

15:05 - 15:25 coffee-break 

II Protection of groundwater 

15:25 - 15:50  
Ensuring the sustainability of Groundwater resource 

through Managed Aquifer Recharge 
Khatri, Sabina 

Nepal 

15:50 – 16:15 
Artificial groundwater recharge: a solution for the land 

subsidence problem in Jakarta 
Teguh, Novi Andriany 

Indonesia 

16:15 – 16:30 Joined discussion of previous Alumni Presentations all 

16:30 - 16:40    Interim results all 

16:40 - 17:30    
50 min group   

The DWA –Simulation Game “Master planning” 

Introduction – Tasks and targets for group work 
4 Groups á 5 Participants + 1 Supervisor 

Final Intention: Pooling of singular disciplines  
to an “integrated” perspective 

Participants (alumni) 

Group 1: Water Masterplan 
Group 2: Sewer Masterplan 
Group 3: Waste Masterplan 

Group 4: Eco Masterplan 
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III Centralized / Decentralized Wastewater Treatment: 

09:00 - 9:40 
From desalination to micro pollutants:  

The usage of Membranes in water treatment 
Prof. Dr. J. Fritsch, 

FH Ravensburg Weingarten 

9:40 – 10:20 
Differences between the urban and  

rural environmental conditions in India 

Dr Rajan Chedambath, 
Director, CHED, Kochi 
Municipal Corporation, Kochi 

10:20 - 10:45  coffee-break 

10:45 – 11:10 Waste Water Treatment:  
Need for an alternative approach? 

Sharma , Vinay 
India 

11:10 – 11:35 
An empirical case study of waterborne disease 

in Cipinang Melayu, Jakarta based on  
Toilet-Kitchen Interface 

Dewi, Ova Candra,  
Indonesia 

11:35 - 11:55 Joined discussion of previous Alumni Presentations all 

11:55 – 12:25 Preparation of excursion day SCMS Water Institute 

12:25 - 14:00 lunch-break 

IV Industrial Wastewater Treatment: 

14:00 – 14:25 
Industry Wastewater Treatment  

using Ceramic Membrane 
Prayitno, Ocasa Preditha 

Indonesia 

14:25 – 14:50 
Assessments of cleaner production and  

energy efficiency opportunities for beer industry  
based on material flow analysis (mfa) 

Trann, Thanh Huyen 
Vietnam 

14:50 - 15:05 Joined discussion of previous Alumni Presentations all 

15:05 - 15:25 coffee-break 

V Solid waste 

15:25 – 15:50 
Technical Assistance to Develop of a Regional Integrated 

Waste Management Facility in Bhola, Bangladesh 
Kabir, Humayun 

Bangladesh 

15:50– 16:15 
Sustainable biorefinery concept focusing valorization and 

cascading of Vietnamese lignocellulose waste for rural 
communities 

Nguyen, Trung Dung 
Vietnam 

16:15 - 16:30 Joined discussion of previous Alumni Presentations all 

16:30 – 16:40 Interim results all 

16:40 - 17:30    

Continuation DWA Simulation Game “Master planning” 

Consideration of seminar content from previous (following) days 

Technical instruments / Legislation:  Required systems 
(technologies) ? experiences ? obstacles ?  

Difference between "urban" - "rural"!  Convincement! 

Participants (alumni) 

Group 1 - 4 
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excursion day 

7:30 - 17:30 

1. Visit to centralised water treatment plant of Kochi 
2. Visit to the government landfill area ( waste to energy plant) of Kochi  
3. Visit to the regional analytical facility of Kerala State Pollution Board, Kochi 
4. Decentralized sanitation project, Kochi Municipal Corporation / GIZ (tentative) 
5. Visit to a decentralized treatment plant at a private apartment compound 
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VI Sewage Transport and Water Supply Infrastructure + Management 

09:00 - 9:20    Summary of the excursion 
Ruger Winnegge 

Universität Siegen, CICD 

9:20 - 9:45 
Pokja AMPL  

(Working Group on Water and Sanitation) 
Erna Megawati Manna 

Indonesia 

9:45 – 10: 10 
Sustainable management of Rural Water Supply  

Schemes Affected by April 2015 Earthquake in Nepal 
Shrestha, Sarita 

Nepal 

10:10 - 10:25 Joined discussion of previous Alumni Presentations all 

10:25 - 10:45    coffee-break 

10:45 – 11:25 
Drainage system based urban and regional planning in 

Kerala with special reference to Kochi 

Dr Benjamin P V 
Environmental Planner and 
Landscape Architect, Kochi 

VII Innovation and GIS 

11.25 – 12:00 
Impact of water-related networks (GAWN)  

for international collaboration & capacity building 
Ruger Winnegge 

Universität Siegen, CICD 

12:00 – 12:25 
Use of geospatial technology for sustainable use and 

management of water resources in Haryana State, India 
Chaudhary, Bhagwan Singh 

India 

12:25 - 12:35 Joined discussion of previous Alumni Presentations all 

12:35 - 14:00 lunch-break 

VIII Resources, Energy and Climate 

14:00 - 14:40    
Climate change and its impact on land and water resources 

of Kerala 

Prof  Kurien E K, Professor & 
Head of Agronomic Research 
Station, Kerala Agricultural 

University 

14:40 - 15:05 
Smart Integration of Waste Resources into Agricultural 

Application based on Circular Economy Model and Climate 
Change Mitigation 

Swiyanto, Cornelius, 
Indonesia 

15:05 - 15:25 coffee-break 

15:25 – 15:50 
Adaptive capacities of water supply reservoir for climate 

change through hedging policy 
Bankaru Swamy, 

Soundharajan, India 

15:50 - 16:05    Joined discussion of previous presentations all 

16:05 – 16:15 Interim results all 

16:15 - 17:15   

Continuation DWA Simulation Game “Master planning” 

Consideration of seminar content from previous (following) days 

Budgetary accounting / financing of projects, socially compatible 
charges, (implementation)? future expectation, reuse of "sewerage" / 
„ waste residues” ? Implementation of Geo information systems (GIS) 

Option: Role play: stakeholder and stakeholder interests 

Participants (alumni) 

Group 1 - 4 
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cultural programme 

Sunday "land and people in Kerala"- Visit  to the ‘MUZRIS HERITAGE PROJECT” 
- an organized heritage tour with cultural highlights 

9:00 to 16:00 as group  -  from 16:00 space for „individual“ activities 
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IX Innovation Potential 

8:45 - 9:25    Innovation potential at SCMS Water Institute 
Dr. Ratish Menon 

SCMS Water Institute 

X Water Body Quality / Pollution Load 

9:25 - 9:50 Environmental Strategies and Water Technologies 
Arpornsilp, Ratchada 

Thailand 

9:50 - 10:15 
Trends and Hotspots of Lake Toba Water Quality amidst 

Recent Tourism Development 
Manik, Yosef Barita Sar 

Indonesia 

10:15 - 10:30 Joined discussion of previous Alumni Presentations all 

10:30 - 10:50  coffee-break 

10:50 – 11:15 Microplastics in aquatic ecosystems of Kerala 
Dr Nisha Luckins, SCMS 

Water Institute 

11:15 – 11:40 
Hydrological characterization of Halda river and pollution 

load modelling towards integrated river management 
Karmakar, Shyamal 

Bangladesh 

11:40 - 11:55 Joined discussion of previous Alumni Presentations all 

11:55 – 12:30 

Completion of DWA Simulation Game  

Consideration of final results 
Merging / Integration of 4 small group work 

Combination with group / individual seminar results 

Participants (alumni) 

Pooling of Group 1 – 4  

12:30 - 14:00 lunch-break 

14:00 - 15:30   

Final result (Seminar):  
Summary of strategies developed, preparation of a 

common statement / declaration / poster 
all 

15:30 - 15:50 coffee-break 

15:50 - 17:00 
 

Expectations of alumni concerning IFAT-visit;  
questions concerning IFAT; seminar evaluation 

all 
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Departure to IFAT INDIA according to time schedule submitted,  
Transfer to/from airport is organised by Seminar Org. 
Further information to IFAT INDIA in the DAAD Info Kit 

 

 



DAAD Expert Seminar IFAT India in Kerala/Mumbai Oct. 2019 Universität Siegen

No. family name first name country e-Mail current organisation working sector german host university

1 Arpornsilp Ratchada Thailand ratcha_arporn@yahoo.com The Center for People and Forests, Kasetsart University
Research and 

NGO
Freiburg

2 Bankaru Swamy Soundharajan India bsoundharajan@gmail.com Amrita Vishwa Vidyapeetham Research Universität zu Kiel

3 Luckins Nisha India nisha@scmsgroup.org SCMS Water Institute Science HTW Dresden

4 Chaudhary Bhagwan Singh India bschaudhary@kuk.ac.in Kurukshetra University
Science 

/Research
University of Freiburg

5 Dewi Ova Candra Indonesia ova.candra@gmail.com Universitas Indonesia
Science 

/Research
TU Berlin

6 Kabir Humayun Bangladesh hkabir75@yahoo.com Bangladesh Agricultural University Research JLU Giessen

7 Karmakar Shyamal Bangladesh shyamal.karmakar@cu.ac.bd University of Chittagong
Science 

/Research
Göttingen

8 Khatri Sabina Nepal sabinakhatri298@gmail.com Government of Nepal Government TU Darmstadt

9 Manik Yosef Barita Sar Indonesia yosef.manik@del.ac.id Institut Teknologi Del Education
Karlsruhe Institute of 

Technology

10 Manna Erna Megawati Indonesia mega_ern@yahoo.com
Regional Planning, Research and Development Board of Sumba Barat 

Daya
Government TU Dortmund

11 Nguyen Thuy Ha Vietnam Hongha96@gmail.com World Bank NGO ITT Cologne

12 Nguyen Trung Dung Vietnam ntd.kinhte@gmail.com Thuyloi University Government University of Rostock,

13 Prayitno Ocasa Preditha Indonesia Ocasa_preditha@yahoo.com Akvola Technologies GmbH (in Germany) Business TU Dresden

14 Sharma Vinay India vnaysharma.90@gmail.com GKW CONSULT GMBH Business University of Stuttgart

15 Shrestha Sarita Nepal saritashrestha100@gmail.com Rural Water Supply and Sanitation Fund Development Board Government Göttingen

16 Singh Anupam Kumar India prof.anupamsingh@gmail.com Institute of Technology & Engineering, Indus University Ahmedabad
Science 

/Research
University of Karlsruhe

17 Swiyanto Cornelius Indonesia info@csp-consultservice.com CSP Consult Service Business RWTH Aachen

18 Teguh Novi Andriany Indonesia andrianynovi@gmail.com Sepuluh Nopember Institute of Technology (ITS), Surabaya
Science 

/Research
University of Stuttgart

19 Tran Thanh Huyen Vietnam tranthanhhuyen@hus.edu.vn
Center for Environmental Fluid Dynamics, University of Science,

Vietnam National University
Research TU Dresden

20 Winnegge Ruger Germany Ruger.Winnegge@uni-siegen.de Universität Siegen, CICD Science coordinator

21 Fritsch Johannes Germany fritsch@hs-weingarten.de FH Ravensburg Weingarten Science expert

22 George Sunny India sunnygeorge@scmsgroup.org SCMS Water Institute Science coordinator

23 Chedambath Rajan India c.hedcochin@gmail.com CHED, Kochi Municipal Corporation, Kochi Government expert

24 Benjamin P V India benjaminpottas@gmail.com Environmental Planner and Landscape Architect, Kochi Business expert

25 Menon Ratish India SCMS Water Institute Science expert

26 Shanavaz Muhammed India innovathreads@gmail.com
Former Principal Environmental Scientist, Kerala State Pollution 

Control Board
Government expert

27 Prof  Kurien E K India ek.kurien@kau.in Head of Agronomic Research Station, Kerala Agricultural University Science expert

28 Padpronpradit Kitimapron Germany padpronpradit@daad.de DAAD - Deutscher Akademischer Austauschdienst DAAD DAAD

29 Leifert Arngard Germany leifert@daad.de DAAD - Deutscher Akademischer Austauschdienst DAAD DAAD

List of Participants 04.10.2019



  ഭരണഭാഷ – മാതഭാഷ

പി.പി ബാബ        മമലൂ ഗാമപഞാായത്ത്�   പപരിങ്ങാടന്‍ വീടത്�
പ്രസിഡന്റത്�                                  മമലൂ പി.ഒ , പിന്‍ -680311           കുന്നപ്പിള്ളി പി.ഒ
Ph : 9496046182                ചാലക്കുടി , തശ്ശൂൂ ജില                   മമലൂ - 68031

                       Ph: 0480 -2739236-2737599                                             
Email:meloorgp@gmail.com                                            web: www.lsgkerala.in/meloorpanchayath

      തീയതി : 10/07/2018

മപ്രഷകന്‍
പ്രസിഡന്ണ്ടത്�
മമലൂ ഗാമപഞാായത്ത്�

സ്വീകൂ്ാവത്�
മഡന്ാ. സണ്ണി മജാൂ്‍ജത്� 
ഡന്ായതറക്ടൂ
എസത്� .സി.എം.എസത്� വാടൂ രന്‍സിട്ടത്�

പ്രിായത  സണ്ണി മജാൂ്‍ജത്�  സൂ,

 മമലൂ ഗാമപഞാായതതം  SCMS  വാടൂ രന്‍സിട്ടം  മചൂന്നത്�  നട്ിായത  ജല  സരരക് മപ്രാജക്റത്�
കൂടതല്‍ മാതകായതാകുന്ന സമ്ാഷ വാൂ് അററിായതിക്കുവാനാണത്�  ഈാ ക്ത്�  എുതന്നതത്�  .  തശ്ശൂൂ ജില
പഞാായത്ത്� ജലരരക് – ജീവരരക് എന്ന മപരില്‍ ജല സരരക്്ഷയ മവണ്ടി ഒരു  പദതി നടപ്പിലാക്കുുണ്ടത്� . ഈാ
പദതിയുപട ഉദ്ധത്�ഘാടനം മമലൂ പഞാായത്ില്‍ പവാത്� നടതവാന്‍ ജില പാഞാായത്ത്� പ്രിസിഡന്ണ്ടത്�  ,തശ്ശൂൂ
ജില കളക്ടൂ എന്നിവരടങ്ങിായത ഉന്നത സമിതി തീരു മാനിാിരി്ഷയു .  മമലുൂ പഞാായതതം SCMS ഉം മചൂന്നത്�
നട്ിായത  മാതകാ  മപ്രാജകത്�ററിപറ അറംഗീകീകരാമാായതാണത്�  ഈാ  ഉദ്ധത്�ഘാടന  മവദ്ധി  മമലരിലാക്കുവാന്‍
കാരണമാായതതത്�  .  നമ്മള്‍ നടപ്പിലാകിയിായത മപ്രാജക്റത്� ജിലായതിപല എലാ ജനപ്രതിനിധികള്‍ക്കും ഉമദ്ധ്ാഗീകസ്ഥൂക്കും
മനസിലാകിയി പകാകക്കുന്നതിത മവണ്ടി കൂടിായതാണത്� ഈാ തീരു മാനം മാതമല SCMS Water Institute  തമദ്ദേശ
സ്ഥാപനങ്ങളി  നട്ിവരു ന്ന ജല ഓഡിഡന്ിറത്� മപ്രാജക്റത്� തശ്ശൂരിപല  Kerala Institute of Local Administration

(KILA)  ല്‍ വാത്�  തശ്ശൂൂ ജിലായതിപല ഉമദ്ധ്ാഗീകസ്ഥ പരിശീലന്ിനാലായതി  ഒരു  ദ്ധിവസം  പസമിനാറാായതി
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EXECUTIVE SUMMARY 

 

The small and medium towns have huge infrastructure deficit with respect to 

wastewater management since they lack the technical, financial and institutional capacity 

for conventional sewerage management systems. The National Urban Sanitation Policy -

2008 questions the sustainability of the conventional approach with respect to cost 

effectiveness and its ability for universal coverage. The policy recommends cities to use 

appropriate technology options suiting their need, capacity and context.  

To address this challenge the Indian Institute of Technology-Bombay (IITB) has 

developed a protocol for participatory decentralised data collection for water and 

wastewater/sanitation infrastructure, services and practices. In this protocol we 

proposed a replicable approach to a situational analysis of prevailing sanitation and 

wastewater practices by treating local municipal government as the locus of sanitation 

interventions and by engaging academic institutions to develop socio-spatial zones as 

unit of technological, social and governance interventions.   

Alappuzha town, situated on the Western Coast of Kerala, has expressed interest and 

intent to engage in a similar exercise. Intertwined with cross-cutting canals, it lacks 

comprehensive sewerage network and relies on septic tanks – a primary mode of 

treatment and soakpits. The partially and untreated wastewater either leads to 

subsurface soil or drains into the canals.  The flat topography and high-water table make 

it further difficult to establish conventional sewerage network system. The situation 

presents a challenge and an opportunity to explore heterodox options of sanitation and 

wastewater management.  

As part of the Winter School (November 27th – December,4th 2017) 19 students of Centre 

for Technology Alternatives for Rural areas (CTARA), IIT Bombay and 16 students of SCM 

School of Engineering &Technology, Kerala jointly engaged in an academic exercise. IIT 

Bombay is the knowledge partner to train students on drain mapping and household 

survey. SCMS provided the lab support for water quality analysis.   
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The key objectives of the Winter School -2017 were to conduct a field based study to 

understand the water and sanitation problems, especially the pollution in Alleppey canals 

to devise a mitigation plan. It also provided a platform to students to interact with and 

learn from experts, practitioners and local people.  It goes beyond classroom learning in 

order to make students aware of the complexities of waste water and sanitation issues. 

It would help in bridging the gap between the urban local body, academic institutions 

and local people to device contextually relevant solutions using appropriate 

technologies.  

Under the Winter School-2017 following three major tasks were conducted (i) drain 

mapping (ii) water quality assessment and (iii) socio-economic survey at household 

level. We followed a canal shed approach instead of selecting political boundaries as unit 

of data collection and analysis. About 17 polygons around the four main canals (MC) i.e., 

Vadai, Commercial, East and West Bank and their respective inlets in Sub-Canals (SC), 

Main Drains (MD), Road Drains (RD) forming canal sheds were targeted.  

D r a i n  M a p p i n g :   The Canal Sheds (RD, MD, SC, MC) were mapped (traced) using a 

mobile app called as OSM tracker (an offline GPS tracker) while taking transect walks.  

The exercise resulted in the production of nine major tracks along the four MC and key 

inlets. Important point features such as solid and liquid waste dump sites, 

encroachments and eutrophicated stretches along the canal sheds were marked / noted 

on the OSM. The main canals with respective issues and pollution hotspots were then 

plotted (as polygon and point features) on the ward and drainage map on GIS platform.  

The maps are visual representation of problematic areas in a given Canal Shed. Such 

maps are useful decision support tools to aid in designing future technological, social and 

institutional interventions. For eg. East Bank canal was found to have major 

eutrophication stretches, encroachments and urban sewage releases. Similarly, two sub 

canals (in Zilla Court area) was found to have solid waste dumping and liquid waste 

discharges entering into Vadai Canal.   
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W a t e r  Q u a l i t y  A s s e s s m e n t :  A total of 17 sampling points were selected based on 

respective position of SC, MD and RD into the main canals and location of hotspots 

provided by the Municipality. Water quality at selected sampling points was determined 

using portable kits for critical parameters i.e. dissolved oxygen, coliform, ammonia, 

nitrite/nitrate, iron, total dissolved solids, pH and phosphates. Results show ppresence of 

ammonia and faecal coliforms in most of the samples, thus, conforming release of 

human excreta /septage into the canals. Low dissolved oxygen in almost all the samples 

indicates that canals are not able to rejuvenate the water. The key issue here is 

obstructions due to encroachments, waste dumping and eutrophication. The assessment 

indicates that Commercial Canal receives comparatively higher wastewater 

contamination than Vadai Canal. Among the sub canals (SCs) , Upputty canal and Dock 

thodu receive lesser sewage inflow. Water is found to be stagnated in certain stretches 

of the West End Canal which also has brackish water intrusion. Seasonal analysis is 

recommended to confirm the findings.  

S o c i o - e c o n o m i c  S u r v e y :  Total 476 households were surveyed in 17 polygons 

comprising of Canal Sheds. Questions related to services, sanitation infra, solid and liquid 

management practices, general awareness and public health were asked. The student 

teams were also asked to geo–tag functional well and septic tank to determine the 

distance between the two point features as part of the public health concerns.  A mobile 

app (ODKCollect) was used to collect data, take photos, geo–tagging and to send/share 

the collected responses. The collated data was then analysed under the following four 

themes i.e. a) access to services and infrastructure for water supply and sanitation; b) 

waste management  practices ; c) public health ; and d) general awareness.  The key 

highlights are as follows:   

 

Solid Waste Management: Majority of households segregate the wet and dry waste and 

interestingly, self motivation seems to be the driving force. However, waste collection is 

an issue of concern as town has no provision of door to door collection currently. Conflict 

is visible in people’s demand (door to door collection) and municipality’s decision not to 

provide the same. The municipality, as part of decentralisation of solid waste 
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management services, has provided aerobic compost bin facilities across the town. 

People are supposed to deposit the wet and dry waste (cleaned and dried) to these 

facilities, which are not at walkable distances according to many of the respondents. In 

the absence of better option, canals and open lands are turning into pollution sinks. 

Liquid Waste Management: Separate management of grey (kitchen and bathroom) and 

black (toilet) wastewater is a common practice at household level – a positive 

behavioural practice that municipality needs to capitalize on. Survey shows high 

dependence on septic tanks as compared to soakpits for toilet waste disposal. However, 

current methods especially septic tanks and soakpits need town level enumeration 

supported by better methodological tools in order to assess if such methods are 

scientific or not. This is an issue of public health specifically for households that depend 

on wells for drinking water and fail to maintain the desirable distance of 6 meters 

between the well and septic tank/soakpit.  

Public Health: In the survey, few reported occurrences of water and/or mosquitoes 

borne diseases. Interestingly, despite reliance on perceived unsafe water sources such as 

wells and public stand posts the water borne diseases incidence reportage is low in such 

cases. This could be due to high dependence on Kerala Water Authority (KWA) water and 

water (boiling) treatment practices common in Kerala households.  The secondary data 

from District Medical Office (DMO) presents a different and worrying picture of 

increased incidences of dengue fever and leptospirosis in monsoon times.  

Environment Health of Alappuzha Canals: People of Alappuzha feel that the 

environmental health of the town has degraded in past 10 to 15 years. Among many, the 

most common issue highlighted is ineffective solid waste management including tourism 

waste. Related issues are canals being encroached and used as sinks. The canals once a 

resource currently has no utility for the people. However, majority of the respondents 

are aware of (“others” using) canals as sinks of pollution.   

The three set of data/information from drain mapping, water quality assessment and 

socioeconomic survey at household level shall be used to develop sanitation zones and 

wastewatershed at canal shed level. A wastewatershed , similar to watershed, is an area 

over which all wastewater or flowing water flows through a single given outlet point. 
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The sanitation zones are spatial maps of socio-economic variables, sanitation 

infrastructure, public services and practices at household level. It represents an area 

which overlays the wastewater sheds on the socio economic factors of the population 

understudy. It is an area where sanitation and wastewater practices are likely to be 

homogenous, thus, face similar issues. It could be used to highlight and prioritize areas of 

technological, social and institutional interventions.  

Recommendations    

The Winter School -2017 helped in identifying key sectors, solid and liquid waste 

management and inter-related issue of canal health, needing immediate attention.  

Specific recommendations including future scope of work to obtain better understanding 

on forward and backward linkages of liquid and solid waste management for the town 

are:  

Liquid Waste Management    

▪ Rejuvenation of the canals would require management of solid waste, control of 

sewage inflow, reduction of sewage concentration through pre-treatment 

(mandatory STPs for commercial establishments, scientific septic tanks for 

households and natural treatment at the end of SCs) and aeration of canals to 

increase dissolved oxygen to the safe levels for aquatic fauna.  

For black water management 

▪ Septic tank Census (Number, Functionality) on an urgent basis. Need to fix 

unscientific Septic tanks.  

▪ Cost comparison of septic tank retrofitting with septic tank replacement with 

better options. Understanding willingness to pay for different options of 

improved services.   

▪ Use of Local appropriate technology like honey suckers.  
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▪ Municipal responsibility to schedule and monitor tanks’ cleaning, desludging (5 yr 

cycle). 

▪ Faecal Sludge Management (FSM) and green jobs creation based on quality of 

sludge generated. Devanahalli , Bangalore an example. 

▪ The survey could not establish causality between septic tank–well distance, well as 

primary source of drinking water and incidences of diseases at household level.  A 

systematic analysis of this particular aspect is recommended.   

For Initial Cleaning of Canals: 

▪ Urgent need to examine the suitable solid waste removal options for narrow sub 

canals (SCs). Need to examine the possibility of waste treatment at outlets of sub 

canals (SCs) entering main canals (MCs) either by small sewage treatment plants 

(STPs) or natural treatment methods like DEWATS etc. 

▪ Technological intervention for bigger/major canals is a black box, which needs deeper 

studies and wider discussions on the technology to be deployed, nature of waste 

segregation/treatment and economic activities (boating, canal side commercial 

activities, beautification etc). However, it is clear that the main canals need de-

weeding, dredging and removal of solid waste before any technological intervention 

could be deployed.  

Solid Waste Management    

▪ Municipality need to capitalize on the existing positive behavioural practice of solid 

waste segregation to design suitable interventions such as green enterprises based 

on compost/biogas. 

▪ Municipality’s concern of not allowing piling at landfill sites and citizen’s demands for 

going beyond individual responsibility to be matched at community level solutions 

actively taken up by citizen groups to be supported by municipality. The continued 

indifference from both sides can lead to the loss of already developed decentralised 
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systems of solid waste management. Interestingly, people of Alappuzha are willing to 

pay for door to door collection. 

▪ Need to institutionalise Kudumbsree or similar self help groups for door-to-door 

collection for effective waste management. Effective downstream management 

of waste is then needed. 

▪ Need interventions to manage tourism waste especially plastic waste.  Possibility 

of coir bottles with coconut base to be explored to replace bottled water in major 

hotels and houseboats. This can help in generation of jobs and revenues for the 

Coir enterprises.  

▪ Need to assess quantity and quality of solid waste generated from different 

sources to plan economic/social/governance interventions, incentives and 

penalties. Detailed regulatory recommendations to be workout for this option.  

Public Health  

▪ Need to design and conduct a study to differentiate septic tanks from soakpits.  

▪ Need to design and conduct a study to establish relationship between public 

health, drinking water sources, water logging and toilet waste disposal 

mechanisms.   

▪ Seasonal analysis of water quality is needed along major canals and their inlets.  

Need to capitalize on existing cultural practices of Kerala especially boiled water 

on larger scale to manage public health concerns. 

▪ Well water quality analysis (focus on coliforms and other pollutants responsible 

for water borne diseases) for houses complying with the permissible limit of 

distance between soakpit/septic tank and well and for houses outside the limit. 

Need to collaborate with local institutions.  

Canals: Moving from sinks to resources   
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Interventions needed to collect and manage solid waste so that it does not end up in the 

canals. Interventions needed to enhance canals’ social, ecological and economic value for 

people of Alappuzha.  

P ath A he ad :  Aver t ing the  Tr agedy of  Commons  

Main message to go: canals are not wastewater drains, but a heritage to be conserved! 

96% of the respondents see no utility of the canals except as waste dump sites and 

wastewater drains. This is to be reversed as canals to become heritage resources and to 

be conserved. For this to happen several inter-related activities can be planned starting 

with making citizens aware for self and social regulation.  

It is important to note that currently there is no incentive for the individuals to comply 

with positive steps in keeping the canals clean as they see no utility of the canals. Any 

personal sacrifice like better septic tanks, onsite treatment of biodegradable waste does 

not guarantee immediate rewards. This attitude leads to degradation of environment, 

resources with canal/well/lake pollution in Alappuzha.  

Pollution in canals has to be stressed not only as an aesthetic issue, but a public health 

and hence social problem. 

It is proven that top down regulation or policing by State seldom works for pollution 

abatement unless there is a Community Consensus Building for Social Regulation1. A 

‘community’ with levels of nested institutions has to be built around the canal sheds 

from small drains to main canals. They have to devise norms/rules/activities of influencing 

individual behaviour. The structure in which individual behaviour gets enabled or 

constrained is also important.  

Most of the people see polluted canals as the responsibility of the municipality. This has 

to be transformed to make citizens responsible to deal with their wastes and 

simultaneously to make the municipality accountable. For Alappuzha this is not new as 

                                                           
1 Positive examples in ground water management – Ralegaon Siddhi, Hiwre Bazar, Pani Panchayat in 
Maharashtra. 
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there are existing WATSAN committees for solid waste management. These have to be 

activated to take-up intermediate management of solid and liquid waste.   

As part of the making citizens aware a students’ campaign will be conducted (post 

Winter School - 2017) with a hope that this will provide a trigger to behavioural change.  

Students’ campaign: from awareness to behavioural change 

How does citizen awareness, gets translated into deeper behavioural changes is the 

challenge? The proposed students’ campaign is oriented towards making student 

citizens, who will be given a deeper understanding of the dimensions of the problem, the 

implications of it and urgent need to take steps to address the issue. They will become 

sanitation warriors who will reclaim the canal and proclaim that as a resource they are 

inheriting. The message is that nobody has the right to pollute this precious resource that 

belongs to the future generation. So, the youth of Alappuzha are going to study this 

issue and going to collect the information about sanitation practices and start a dialogue 

with the older generation of how they have degenerated this precious resource and the 

need to conserve it. The findings/observations from Winter School-2017 are to be 

compiled and to be used in the survey, training and campaign.  To accomplish the task 

following steps will be taken:  

• Conducting student WATSAN survey to identify potential sources of pollution and 

waste management practices at the: 

a. Household level,  

b. Subward/Ward Level- Road side drains, main drains, sub canals and main 

canals (making a canal shed).  

▪ The mapping provides a fine-grained understanding of sources of pollution (solid, 

black/grey water) at the local level. 

▪ The canal sheds thus can pursue appropriate technical and institutional level of 

intervention.  

▪ Activities will be towards strengthening local level governance, through creation 

of sanitation zones (a combination of socio-economic characteristics, sanitation 

and cultural practices) laid over each canal sheds. For this a socio-economic survey 
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will be conducted and the sanitation zones correlated with the wards as the basic 

unit of political boundary for decision-making. Thus sanitation zone committees 

will be correlated to ward level governance. 

▪ Citizen participation will involve technical training for student citizens to analyze, 

monitor the problems and actively engage in the solution space.  

▪ The ward councillor, student volunteers, Kudumbasree members, Asha workers 

and all concerned citizens who are willing to be part of it will be participating 

towards action in this mission. The present WATSAN committees created for solid 

waste management can be strengthened to take these activities forward. 

▪ Shelf of tech options will be developed; such as community biogas, DEWATS, 

community composts etc.  

▪ Active use of technology like WhatsApp could be used to disseminate information 

and facilitate local level action like identifying individual polluters and help them. 

For example, a hotspot identified is under-privileged households on the banks of 

sub canals who directly open their black water into canals. There could be a 

project that could provide these households with individual/community septic 

tanks. 

▪ Faecal sludge management: The existing soak pits and pit latrines to be converted 

into septic tanks or toilet based biogas plants. There should be proper collection 

of septage through efficient septage management devices, transportation and 

appropriate faecal sludge management and manure conversion. Faecal sludge 

management units to be installed and the municipalities through the active 

participation of the Sanitation Committees which could regulate these activities. 

Ways of better septage management at ward/municipality levels to be devised 

and its compliance for treatment norms to be ensured. Having a database about 

the cleaning cycles and thus, formalize septage management from the 

municipality side is important.   

▪ Solid Waste Management (SWM): The existing systems of decentralized 

management to be continued and deepened.  
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▪ Green jobs creation: Proper management of solid and liquid waste can lead to 

hundreds of green jobs and keeping the canals clean can boost tourism related 

activities and thus employment too.  

▪ Conservation and enhancement of the canals as a heritage resource to be 

emphasized and be aligned with the current developmental activities happening 

in Alappuzha. 

 

Advocacy and Motivation by Demonstration 

There is nothing better than showing and motivating through demonstration. For this, 

one or a cluster of wards in a canal shed to be taken for demonstrating key activities 

recommended as part of the Winter School – 2017 and Students’ campaign. Preliminary 

work has already been started with a student survey involving 150 students from 

December 8-9, 2017.  
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I .  BACKGROUND 

 

Rampant pollution of water bodies is rule rather than exception in large parts of the 

world. It is worse in urban areas due to the population density, lack of space and proper 

waste treatment facilities, regulatory failure is also pronounced. This calls for a need to 

assess the issues in local context and to clarify the inter-related issues to explore viable 

solutions. This is particularly important since conventional ‘end of the pipe’ solutions like 

sewerage treatment plants are not working optimally evidenced by the excessive 

pollution levels in most water bodies. Conventional solutions also have problems like 

high capital and energy cost. This is more pronounced in small and medium towns having 

huge infrastructure deficit with respect to wastewater management, since they lack 

technical, financial and institutional capability to establish conventional sewerage 

management systems. To address this challenge the Indian Institute of Technology-

Bombay (IITB) has developed a protocol, for participatory decentralised data collection 

of wastewater/sanitation infrastructure, services and practices. The protocol can be used 

to train students and practitioners to bring in a fine-grained understanding of sanitation 

issues taking on board urban local bodies as partners.  

Alappuzha town in Southern Kerala has the great legacy of successfully practicing 

decentralised solid waste management for the last 4 years. It has recently won the 

recognition from United Nations Environment Programme (UNEP) along with three 

other cities in Asia and Europe. To broaden the initiative in liquid waste management, IIT 

Bombay in collaboration with the SCMS School of Engineering and Technology, Kerala 

has conducted a Winter School from November 27 to December 4, 2017 in selected wards 

of Alappuzha Municipality.  About 36 students engaged in drain mapping using GIS tools, 

conducted water quality assessment and a household survey. The Kerala Institute of 

Local Administration (KILA) has supported the initiative. The protocols designed will help 

the local bodies in Kerala to develop participatory sanitation plan with collaboration of 

local academic institutions. This can help harness analytical inputs into to sectoral 
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activities of the urban local bodies but also ensure accountability of functioning by 

involvement of students and citizens. KILA with the technical assistance of IIT Bombay 

can use the developed protocol to scale up such initiatives throughout the state. Hence, 

the Winter School-2017 will be the first step towards a fruitful collaboration between 

KILA and IIT Bombay to improve the water quality, sanitation and thus, public health in 

Kerala. The exercises like WS-2017 can facilitate the process of bridging the knowledge – 

technology – decision making/implementation gap.  It will also contribute to a new 

pedagogy of field based learning to engineering/science/social science students. 

This report presents the preliminary analysis of the findings of the Winter School-2017 

(WS–2017). It starts with the larger issues of the limitations of conventional solutions to 

waste water management, particularly in small and medium town context. It then 

elaborates the objectives of the WS–2017, the methodology and steps in research 

strategy. The third section focusses on Alappuzha town – study area. It highlights, based 

on secondary data from Draft Master Plan–2013 for Alappuzha, the status of water and 

sanitation services and key environmental issues that the town is dealing with.  The 

survey findings conducted as part of the WS–2017 are presented and discussed is 

subsequent sections under three headings:- major canals and drains : issues and concerns 

;  pollution in canals : results of water quality assessment of main canals and sub canals ; 

and socioeconomic survey : highlighting access to services , waste management 

practices, public health and general awareness at household level.  The last chapter 

discusses key recommendations and path ahead.   
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I I .  IDEA OF WINTER SCHOOL  

 
Objectives,  Methodology & Approach  

 

The Small and Medium towns have huge infrastructure deficit with respect to 

wastewater management (HPEC,2011) since they lack the technical, financial and 

institutional capacity for conventional sewerage management systems. The National 

Urban Sanitation Policy -2008 questions the sustainability of the conventional approach 

with respect to cost effectiveness and ability for universal coverage. The policy 

recommends cities to use appropriate technology options matching their need, capacity 

and context. Still the less capital and energy intensive technological alternatives remain 

at the firm level (institutions, hospitals, industries etc.). There is no dearth of 

decentralised technological options and models as stated in the Manual on Sewerage 

and Sewage Treatment-2013 of the Central Public Health and Environmental Engineering 

Organisation (CPHEEO). In order to assess the suitability of various technology options 

we need to look beyond the conventional planning and assessment methods that mostly 

rely on secondary data and ‘rule of thumb’.  The situation presents a twofold challenge: 

one to showcase the technical feasibility of such decentralised models at town level, and 

second to make them part of the municipal decision making process.   

To address this challenge the Indian Institute of Technology-Bombay (IITB) has 

developed a protocol for participatory decentralised data collection for water and 

wastewater/sanitation infrastructure, services and practices. The protocol proposed a 

replicable and potentially sustainable approach to a situational analysis of prevailing 

sanitation and wastewater practices by integrating three aspects. First, we treated the 

local municipal government (i.e., the ULB) as the locus of sanitation interventions, as no 

matter what technologies or governance mechanisms are deployed, town-wide scale-up 

needs the ULB. Second, we engaged academic institutions with the help of civic 

organisations to conduct household surveys to develop analytical capacity in local 

colleges. Third, we developed a simple socio-spatial zones of the city by layering 

wastewater flows and sanitation practices on the GIS platform. Integrating these into 
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city-wide planning can be the first step towards sustainable urban sanitation. The 

protocol is expected to be used to train students and future practitioners to bring in a 

fine grained understanding of sanitation issues.  

Alappuzha town, western soast of Kerala, has expressed interest and intent to engage in 

a similar exercise. It is one of the first planned towns in India. Intertwined with canals 

network and backwaters the town lacks underground sewerage network and sewage 

treatment facilities and relies on the septic tanks - a primary treatment method. The 

partially and untreated wastewater either leads to subsurface soil or drains into the 

canals2.   Flat topography (0-15%) and high water table (3 mts. below the ground) make it 

further difficult to establish conventional sewerage network system (GoK, 2013:115).  The 

situation presents a challenge and an opportunity to explore heterodox options of 

sanitation and wastewater management.  As part of the Winter School (November 27th – 

December,4th 2017) the M Tech students (17) and 2 PhD students of IIT Bombay and the 

M Tech students (16) of Environmental Engineering of SCMS jointly engaged in an 

academic exercise. IIT Bombay is the knowledge partner to train students on drain 

mapping using GIS tool and household survey. We developed reading materials, field 

exercises and protocols before the WS–2017. SCMS have a well-developed water quality 

testing lab.  

OBJECTIVES 

▪ To impart training to students on water quality assessment  and household survey 

on water, wastewater/sanitation and solid waste management infrastructure, 

services and practices using smart technologies/Apps. 

▪ To conduct drain mapping and wastewater quality assessment for major canals 

(MCs) , sub canals (SCs), main drains (MD), road drains (RD).   

▪ To conduct household survey on water, wastewater/sanitation and solid waste 

management infrastructure, services and practices. 

 

  

                                                           
2The canal water has been found to has high content of E-coli counts (38000 per 100ml), BOD (80mg/l), DO (5-6mg/l) as 
per the Master Plan-2031 (GoK, 2013: 115). 
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METHDOLOGY  

The school involved three major tasks (i) drain mapping; (ii) Water quality assessment 

and (iii) socio-economic survey at household level. The methods and tools used to carry 

out the tasks are following  

i) Drain Mapping : Four main canals, Commercial, Vadai, East and West Bank, along with 

respective key inlets (identified with the help of Health Inspector, Alappuzha 

Municipality) were mapped to mark critical stretches of pollution and 

encroachments. 34 students were divided into eight teams (four members in each 

team) and were asked to focus on identified key inlets.  A four people team focussed 

on each side of the canals’ bank. The mapping exercise was conducted (December,1-

2) using OSM tracker app that helps in tracing the MCs, SCs, MDs, RDs while taking 

transect walk. OSM Tracker is an offline GPS tracker to collect points of interest (POI), 

which can be marked as voice, text, photos or simply as points. The OSM tracker is an 

open source app and is also customizable based on our requirements.   

 

The exercise led to mapping of nine major tracks along the four canals and key inlets. 

Important point features such as solid and liquid waste dump sites, encroachments 

and eutrophicated stretches along the canals/drains were also noted / marked. The 

tracks with the features were exported in GPX format and converted into a map 

friendly format i.e., KML. The canals /drain boundaries were then marked on the 

Google Earth using polygon feature.  The point features, using a KML file, were 

plotted as a third layer on the base map (two layers: ward boundary and municipal 

drainage system) on QGIS platform. Output is a map showing main Canals (as 

polygon features) and respective pollution issues / hotspots on the ward boundary 

and drainage map (base maps).  The maps are visual representation of key hotspots 

and problematic areas along / in the four main canals (commercial, vadai, east and 

west bank) and sub canals.  

 

ii) Water Quality Assessment  : A total of 17 sampling points were selected based on 

position of drains/sub-canal openings and location of hotspots provided by the 
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Municipality. Water quality was determined by assessing three classes of attributes: 

physical, chemical, and biological. Following basic surface water quality parameters 

were analysed at various locations. 

- Turbidity was measured using Nephelometer 

- Phosphate was measured using field kits based on colorimetric method. 

- pH using a pH meter 

- Dissolved oxygen (mg/l) using D.O meters 

- Nitrogen parameters were analysed using field testing kits which is basically a 

colorimetric estimation of concentration of the concerned parameters 

- Presence of Coliform bacteria was assessed using H2S strip test. 

Among the total 17 samples collected, four representative samples (S1, S2, S5, S6) were 

collected from random points along the Commercial Canal (CC), two samples (S10, S13) 

from Vadai Canal (VC), one sample each from connecting canals (S9 and S14), two 

samples from the end point of canal near seashore, four samples from sub-canals/drains 

joining the main canals (S3, S4, S11, S12) and three samples from Chungamthodu (S15, S16, 

S17) (Table 1 and Figure 1).   

Table 1: Sampling locations 

Sample No. Lattitude Longitude Location 

S1 9.49401 76.3469 In front of KSCMMC 

S2 9.4953 76.3431 After Stone bridge 

S3 9.49516 76.33372 In front of Saukar Masjid (overflowing drain) 

S4 9.4955 76.3381 Drain next to Iron bridge 

S5 9.4954 76.336 Intermediate point in commercial canal 

S6 9.49447 76.3245 Next to Kochukadavu palam 

S7 9.49433 76.3209 End point of Comm Canal (Swimmimg pool) 

S8 9.49216 76.397 Cullen bridge (near pump house) 

S9 9.49705 76.3217 Intermediate point in Vadai canal 

S10 9.50002 76.323 Near Idukku Road 

S11 9.50016 76.3308 AS canal(bridge top) 

S12 9.50092 76.3376 Connecton drain from left (overloaded with 
plastic) 

S13 9.50103 76.348 Boat jetty 

S14 9.49754 76.3493 Dock Thodu 

S15 9.49321 76.3489 Chunkam Thodu 

S16 9.49073 76.3487 Chunkam Thodu near bridge 

S17 9.49057 76.3493 Chunkam Thodu towards Kuttanadu 



 

vii 

 

 

Figure 1: Sampling points on town map 

 

 

 

 

 

 

 

 

 

The samples were analysed for physical (turbidity and conductivity) chemical (PH, 

Ammonia, Nitrite, Nitrate, Phosphate, Dissolved oxygen) and biological parameters 

(presence of coliform).   

 

 

All the samples were collected in the morning hours between 7:30am and 10:30 am on 

28-11-2017. The samples were collected from the top surface without disturbing the 

bottom layers. All the samples were collected in air-tight bottles and were immediately 

transported to lab for further analysis.  

 

iii) Socio-economic survey at household level  

The town has about 42,000 households and about 500 households were covered in the 

survey. Instead of selecting political boundaries the survey followed the canal shed 

approach. Polygons around four canals (Vadai, commercial, east and west bank) along 

with their respective inlets (forming a canal shed) were targeted (Table 2). The 

landmarks along the four side boundaries of respective polygons were shared with the 17 

teams (2 students in each: each from IITB and SCMS).  A polygon might have multiple 

wards. On the second day of the household survey we realigned our strategy to suit the 
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household density and/or size of the ward and accordingly reassigned the polygons to 

the student teams.  

 

Table 2: Polygons names with boundaries  

Team Polygon  
No 

Boundary Landmarks 

1 1 Chungam Junction to Stone Bridge 
Court Bridge to Finishing point 

2 9 Chungam Junction to Stone Bridge to Palace Bridge to 
Mukkavalakkal 

3 3 Stone bridge to iron bridge to YMCA Junction to Outpost 

4 10 Iron Bridge to Chakkarakada  Bridge to Vazhicherry Bridge to YMCA 
bridge 

5 4 Kochukada bridge to Kannan varkey brdige to Shavakottai bridge to 
Vazhicherry bridge 

6 5 Bappu Vaidyar Junction to Mattancherry Bridge to Aarattuvazhy 
bridge to Malikamukku Junction 

7 7 Mattancherry bridge to Arattuvazhy bridge to Thondamkulangara Jn 
to Zilla Court Bridge 

8 8 Thondankulangara Junction to Aarattuvazhy Bridge to Popy Bridge 
to Indira Junction 

9 6 stone bridge to kottaram bus stand to medical college Junction to 
iron bridge 

10 16 medical college Junction to iron bridge to kochukada bridge to 
vellakinar 

11 11  kochukada bridge to kannan varkey bridge to valiyakulam Junction 
to pulayanvazhy Junction 

12 12 zacharia bazar to kannan varkey bridge to muppalam to 
upputtipalam to SBI bank to zacharia bazar 

13 13 SBI to hospital junction to cassia restaurant to muppalam 

14 14 shavakotta bridge to convent square to cullen bridge to TP bridge 

15 15 convent square to kannan varkey bridge to muppalam to cullen 
bridge 

16 2 cullen bridge to vijay park level cross to chantha kadavu to bappu 
vaidyar Junction 

17 17 cullen bridge to vijay park level cross to hospital Junction to SBI to 
cullen bridge 

  kannan varkey bridge to triveni Junction ESI raiway bridge to 
upputtipalam  to kannan varkey via muppalam 



 

ix 

 

 

The teams aimed to target each household. The questionnaire included set of questions 

relating to services, sanitation infra, solid and liquid management practices, general 

awareness and public health. The teams were also asked to geo tag functional wells and 

septic tanks. The ODK Collect3– a mobile based app was used to collect data, take 

photos, geo tagging and to send/share the responses. The collected responses then 

analysed on SPSS and Excel.  

 

APPROACH to ANALYSIS  

The data from three sets of exercises i.e. drain mapping, water quality assessment and 

household survey conducted at canal watershed level shall be used to develop 

wastewatersheds and sanitation zones (Figure 2). Canal water shed is considered to 

comprise of main canals (MCs), sub canals (SCs), main drains (MDs) and road drains 

(RDs). A wastewatershed, concept similar to watershed, is an area over which all 

wastewater or flowing water flows through a single given outlet point. The waste water 

could flow through either artificial constructed or natural drainage along the natural 

slopes. The sanitation zones are spatial maps of socio-economic variables, sanitation 

infrastructure (drains), public services and practices (household). A sanitation zone is an 

area which overlays the wastewater sheds on the socio economic factors of the 

population understudy. It is an area where sanitation and wastewater practices are likely 

to be homogenous, thus, has similar issues. It could be a basic unit to highlight and 

prioritize areas of technological, social and governance interventions. 

OUTPUTS 

▪ An assessment report along with the collated data on parameters such as water, 

wastewater/sanitation and solid waste management on a GIS platform. 

▪ A protocol to conduct participative decentralised data collection on above 

parameters. 

 

                                                           
3 Available at https://opendatakit.org/use/collect/ 

https://opendatakit.org/use/collect/
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Figure 2 : Analytical framework  
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I II .  ALAPPUZHA TOWN 

Winter School  Study Area 

 

Situated on Western Coast of Kerala , Alappuzha town (approx area = 46.71 sqkm) 

is one of the first planned towns of India. It was declared a Municipal Town in 1920.  It is a 

politically relevant place as it is a headquarters of Alappuzha district & Ambalappuzha 

taluk.  Historically speaking it used to have a largest sea port and was central hub for coir 

industry before Kochi city developed to become one. Intertwined with canals network (9 

main canals; 104 connecting canals) and backwaters the town is known as ‘Venice of 

East’ and is famous for Nehru Trophy Boat Race.  The canals play a crucial role in the 

heritage and identity of the city. The canals have been dug from the 18th century 

onwards. The canals were used as navigation routes and to supply the warehouses in the 

city. The town has Pallathuruthy River flowing on the eastern side and Arabian Sea on the 

western side (Figure 3).  

The town’s population stands at 1,74,176 (Census 2011) and has the highest gross density 

(3992) among the urban centres of Alappuzha district. It has about 42000 households 

(average house hold size = 4.19) in 52 wards.  Vadai Canal, Thumpoly and Civil Station are 

among the most populous wards (Figure 4).  Overall the town is highly urbanised with 

population primarily dependent on service sector for livelihoods. Other occupations 

include coir industries and agriculture. The town has most of the area under residential 

category followed by agriculture and then water course. There is no forestland and 

limited vacant land available (0.60 %) in the town. Only 5.09% of the total land area is 

under municipal area or owned by public /semi public agencies. 
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Figure 3:  Map of Alappuzha town 

 

 

 

Source : first map from Google ; second map from mapsofindia.com ;  last two maps from GoK, 2013 
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Figure 4 : Ward wise distribution of population density  

 

 

Source: GoK, 2013 

STATUS OF CIVIC SERVICES  

As per Master Plan Alappuzha Municipality 2031 (GoK,2013) the main source of water is 

tube well by Kerala Water Authority (KWA). However, it can meet only 50% of drinking 

water demand (Figure 5). About 92% of the households face scarcity issues, which is not 

due to non availability of the water but is due to poor quality of the available water 

sources. There have been reports of fluoride, chloride, iron contamination in ground 

water. Open wells are highly polluted due to salinity and bacterial contamination. The 

situation led to adoption of 18 Reverse Osmosis (RO) plants by the Municipality.  
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Figure 5: Water Sources in Alappuzha Town  

                                                          

 

Source: GoK, 2013 

 

The network of canals forms the backbone for drainage in the town. The current 

network of open drains is about 25-30km in length, however, the coverage is not known. 

The drainage system is inadequate to meet the present needs of the town. The master 

plan notes that the drains are built arbitrarily without taking into account the run off. 

Majority of drains are encroached and/or silted up as private premises & public roadside 

drains do not have silt traps. The flat topography (slop of ground is in the range of 0-15 %) 

is causing difficulty in free flow. The flat slop and high water table (3 mts. below the 

ground) makes the town highly susceptible to water logging especially during monsoon.  

The town lacks conventional underground sewerage system and relies on primary kind of 

disposal mechanism i.e., septic tanks. About 83% of the households as per the master 

plan have septic tanks and other 15% leach pit type latrines. Majority of these septic tanks 

open through perforated/ disjointed pipes (below the ground level) for absorption into 

the soil. The high water table and monsoon season cause spillage/leaching from septic 

tanks and thus causing pollution of canals and ground water. Canal water has been found 
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to have high content of E-coli counts (38000 per 100ml), BOD (80mg/l), DO (5-6mg/l) 

(GoK, 2013: 115) and is unfit for human contact.  

The town generates about 75 ton/day of solid waste. The major contributors are market, 

abattoir and households(GoK, 2013). As per the Master Plan, there is a provision of door 

to door collection through Kudumbasree Women. The collected waste is taken to a 

dumping site (7 ha of land at Sarvodayapuram ) for final disposal without any sort of 

treatment or segregation. The key issues with the current arrangement are ineffective 

collection (only 33% collection) and non processing of the collected waste. The 

uncollected waste end up into vacant public land, roads, canal and backwaters and thus, 

causing pollution (Figure 6).  Decentralised waste treatment through aerobic composting 

units has been tried out in the city.  

Figure 6: Places of solid waste disposal   

 

Source: GoK, 2013 

The key causes of environmental pollution are : irresponsible dumping of solid waste and 

liquid waste into the drains, thodus, canals and open land. The canal network is 

encroached, blocked and polluted of weed, solid waste, hospital waste, coir factory 

waste , rice mills, and sewage disposal .  
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IV. MAJOR CANALS & DRAINS                                                            

Issues and Concerns    
 

The process of drain mapping is conducted with a purpose of understanding the 

wastewater flows in the cities. Typically, in Indian small cities, the storm water drains 

constructed along the roads also carry the grey water from households and wastewater 

from commercial units. It is essential to understand and assess the quality and quantity 

of these wastewater flows for the purpose of planning for wastewater management at a 

city level.  This exercise helps to identify problems and issues in sewage management in 

surveyed area through delineation of waste-watershed. The procedure followed for data 

collection included drain mapping by field observations and documentation using OSM 

Tracker, Google Earth and QGIS software. To do this, the team used OSM tracker to map 

the characteristics of the drains and to understand the wastewater flows. The concept of 

waste-watershed could be used to estimate the catchment areas of wastewater, thus, to 

estimate the quantity of wastewater released at various locations. This could be useful in 

planning decentralized wastewater treatment units. When this data is overlaid with the 

sanitation access, practices and socio economic household information, we can get a 

typology of wastewater management, which can aid planning for wastewater 

management. This methodology can contribute to developing a protocol for wastewater 

planning. 

The process of drain mapping was conducted with a purpose of understanding the 

wastewater flows in Alappuzha. Currently, since the canals in Alappuzha serve as the 

wastewater carriages, it was decided to map these canal sheds which drains the storm 

water as well as wastewater into the main canals in Alappuzha, which includes Vadai,  

Commercial, east and west bank canals (Table 3). 
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Table 3: Inlets into vadai and commerical canal 

Main Inlets to Vadai Canal Main inlets to Commercial Canal 

a. Near YMCA, Kavitha ITC Near Iron Bridge 

b. Near Vazhichery Bridge Near Municipal Office (Shadamanithodu) 

c. Opposite to (b) Ranithodu (Muppalam) 

d. Near Mattancherry bridge  

e. Near Bappuvaidyarjn  

f.Near North Police Station 
(Vellapallipalli) 

 

g. Sub canals inZilla Court Ward  

 

7 of the drains/canals leading to the main canals were tracked using OSM Tracker and the 

tracks were opened using Google Earth app. In the Google Earth app, the tracks followed 

were demarcated with the polygon feature and only the relevant information was 

plotted in the map.  The main features that have been plotted are solid Waste dumping in 

the banks/in the canal/drains”, Liquid waste pipes/drains from the households, 

encroachments, obstructions to flow, eutrophicated (with weeds) stretches and also the 

inlet drains into the canals. Section discusses key findings of the exercise taking example 

of following canals and subcanals.  

East Bank canal (canal joining Commercial Canal and Vadai Canal on the eastern side) : 

The drainage mapping of the East Bank Canal revealed that this canal is highly 

eutrophicated. This could be due to both the urban sewage coming into the canal from 

the Mullackal ward and also the agricultural waste from the nearby farmlands in 

Thirumala ward. There are two inlets, which are largely carrying urban sewage flowing 

from the Mullakkal ward and joining the East Bank canal. Many of the household drains 

discharge the liquid wastes into these drains. The tidal effect also influences this canal 

stretch. The houseboats of many resorts are also parked in here (Figure 7).  
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Figure 7 : Places of solid waste disposal   

 

Sub canals of Vadai canal in Zilla Court Ward : Tracking of the sub canals that flows into 

the Vadai Canal in Zilla Court Ward revealed open pipes and drains discharging effluents 

into the sub canal. Solid waste is also dumped along the banks/into the sub canal. There 

are many resorts/hotels along this sub canal, which also discharge the wastes into this 

sub canal (Figure 8).  

 

Figure 8 : Issues along sub canals of Vadai canal (Zilla Court ward) 



 

xix 

 

 

Sub Canal of Vadai canal : This sub canal flows into the Vadai canal through the 

Chathanadu, Mannathu and Thondankulangara wards. Liquid waste discharge and the 

solid waste dumping were found in many places. Obstruction to flow due to solid waste 

dumping stagnation of water in the sub canal and water logging were also noticed during 

tracking of this canal-shed (Figure 9).  

Figure 9 : Issues along sub canals of Vadai canal   
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Uppukuttipallam Canal : Uppukuttipallam connects the Commercial canal at Muppalam 

to the Ayyappanpozhi and to the sea. It flows in the Civil Station ward and the water is 

highly saline. Though the density of the households in this locality is less, there is liquid 

waste discharge and solid waste dump into this canal-shed as well. The drains also have 

been clogged due to silt deposition, mostly due to the tidal inflow. The accumulation of 

sand and silt in the mouth of the Uppukuttipallam canal results in water logging and 

flooding in this region (Figure 10).  

Figure 10: Issues along Uppukuttipallam canal 

 

 

Vellapally Canal : This is a highly dense area with many households in the Powerhouse 

and Aarattuvazhy wards. Solid waste dumped and liquid waste discharges flow through 

this canal and then into the Vadai canal. The plastic wastes and the house hold wastes 

get washed away and clog the place where meets the Vadai canal. This confluence is 

highly eutrophicated as well (Figure 11).  
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Figure 11: Issues along Vellapally Canal 

 

Sub canal joining Vadai canal : Solid waste dumping and liquid waste discharge were 

observed along the sub canal/drain, which joins the Vadai canal. This canal being close to 

the market area, the waste from there is getting dumped in and along the banks of this 

sub canal (Figure 12). 

Figure 12: Issues along Sub canal joining Vadai canal 
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Shadamanithodu: Solid waste dump, encroachment is causing obstruction in the flow of 

water in Shadamanithodu. This results in clogged drains and water logging in areas close 

to this thodu (Figure 13). 

Figure 13: Issues along Shadamanithodu  

 

Table 4:  Summary of issues identified in canals/sub canals 

Canals/Drains Flow to which main 
canal? 

Problems 

East Bank canal Connects 
Commercial &Vadai 
canal 

Eutrophication, Urban Sewage, Water 
stagnation, encroached canal. 

Zilla Court ward (2 
sub canals joining) 

Vadai Canal Solid waste dumping, Liquid waste 
discharge 

Sub Canal of Vadai 
canal 

Vadai canal Solid waste dumping, Liquid waste 
discharge, Stagnation of water, Water 
logging 

Uppukuttipallam 
canal 

Commercial Canal Solid waste dumping, Liquid waste 
discharge, siltation, water clogging, 
flooding 

Vellapally Canal Vadai Canal Solid waste dumping, Liquid waste 
discharge 

Sub canal joining 
Vadai canal  

Vadai Canal Solid, market waste dumping 

Shadamanithodu Commercial Canal Obstruction to flow, encroached canals, 
water clogging, solid waste dumping 
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Drain Mapping: Highlights  

▪ Canals act as a utility for waste disposal of both solid and liquid waste.  

▪ In all the drains/sub canals tracked, release of liquid waste (grey water & 

black water) and dumping of solid waste was observed.  

▪ This correlates with the presence of high phosphate, ammonia in the water 

samples collected from the canals as revealed in the wastewater analysis.   

▪ Obstruction of flow is happening due to encroachment and dumping of 

household waste. This results in stagnation of water, foul smell as well as 

increased mosquito breeding.  

▪ The sub canals and drains bring in the solid and liquid waste into the main 

canals. Many of the drains into the main canal are invisible because of the 

higher water level in the main canals and due to heavy eutrophication. 
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V. POLLUTION IN CANALS 

Water Quality Assessment 

 

Quality of the water in the canal is an indicator of its aquatic health and extent of waste 

water contamination. Preliminary investigation of the canals revealed absence of aquatic 

animals, increased eutrophication and dumping of solid wastes on various stretches of 

main and sub canals. In order to assess the impact of urban sanitation on the commercial 

and vadai canals, it was essential to understand the quality of water in these canals. The 

study selected those water quality parameters which were easy, quick and inexpensive 

to analyze and at the same time adequate enough to assess the overall health of the 

canals. Analysis methodology were decided based on the need to make the study more 

participatory so that it could be replicated by the common people who do not have any 

formal training in these kinds of analyses.  

To have a preliminary understanding of the quality of canal water and the adjoining 

drains/sub-canals, a total of 17 sampling points were selected. The sampling points were 

selected based on the position of drains/sub-canal openings and the location of hotspots 

as shown in the drain map obtained from Alappuzha Municipality.  

WATER QUALITY ANALYSIS 

Water quality was determined by assessing three classes of attributes: physical, chemical, 

and biological. Table 5 shows the surface water quality parameters that were analysed 

along Commercial Canal and Vada Canal. The significance of these parameters to the 

water quality and possible indications is also provided. Analysis of these parameters 

followed Central Pollution Control Board (CPCB) guidelines except for the parameters 

analysed with colorimetric testing kits (phosphate, iron, ammonia, nitrite and nitrate) 4. 

The Colorimetric testing kits used manufacturer specific reagents for colour 

development corresponding to the concentration values of the parameter being tested. 

                                                           
4 CPCB, Guide Manual: Water and waste water analysis. 
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Table 5 : Water Quality Parameters : Method and Significant  

Parameter Attribute Permissible 
Limit 

Analysis 
Method5 

Significance6 Indication 

Electrical 
Conductivity   

Physical 300 
(mic.moh/c

m) 

Potentiome
tric Method 

Total amount of 
dissolved ions 

some other source of 
pollution has entered 
the water 

Total 
Dissolved 
Solids (TDS)    

Physical 2000 (ppm) Conductom
etry 

refer to any 
minerals, salts, 
metals, cations o
r anions 
dissolved in 
water 

some other source of 
pollution has entered 
the water 

pH Chemical 6.5-8.5 Electrometri
c Method 

Negative log of 
hydrogen ion 
concentration 

Contaminants or 
processes within 
water is making water 
acidic or alkaline  

Dissolved 
Oxygen (DO)   

Chemical 4 (ppm) Membrane 
Electrode 
Method 

Amount of 
oxygen 
molecules 
dissolved in the 
water  

Low level indicate 
presence of oxygen 
consuming 
contaminants, 
biodegradation, 
excessive algal growth 

Iron   Chemical 1 (mg/l) Colorimetric 
test kit 

Amount of  
ferrous or ferric 
ions 

natural deposits, 
industrial wastes, 
refining of iron ores, 
and corrosion of iron 
containing metals. 

Ammonia Chemical 1.5mg/l Colorimetric 
test kit 

preferred 
nitrogen-
containing 
nutrient for plant 
growth. It is 
converted to 
nitrite (NO2) and 
nitrate (NO3) by 
bacteria in 
presence of 
oxygen 

Fresh waste water 
contamination 

Nitrite Chemical 10 mg/l Colorimetric 
test kit 

Intermediate 
state of 
nitrification 
process  

Eutrophication, 
potential DO reduction 

                                                           
5 Sawyer, C.N., McCarty, P.L., Parkin, G.F., Chemistry for Environmental Engineering, Tata McGraw-Hill, 
2000. 
6 Peavy, H. S., Rowe, D. R. and Tchobanoglous, G., Environmental Engineering, McGraw-Hill International 
Ed., 1985. 



 

xxvi 

 

Nitrate Chemical 1 mg/l Colorimetric 
test kit 

Final stage of 
nitrification  

Eutrophication 

Phosphate Chemical 0.1 mg/l Colorimetric 
test kit 

Eutrophication  phosphate-containing 
fertilizers, partially 
treated or untreated 
sewage 

E-Coli Biological Nil H2S Strip 
test 

Presence of 
coliform bacteria 

Faecal contamination 

 

RESULTS & DISCUSSIONS 

The results of water quality analyses of the canal water samples are provided in annexure 

1. The permissible limits of these parameters in surface water as prescribed by various 

agencies are also provided for reference. The sampling location details are provided in 

Table 1, Chapter 2. The results are discussed hereunder: 

Dissolved Oxygen (DO) : In general the Dissolved Oxygen (DO) concentration was 

observed to be very low in most of the samples collected all along the canal. Out of the 

17 samples collected, 13 samples had DO concentration below the desirable limit of 

4ppm. All the samples collected from dead end of the canals, near to the sea (S6-S10), 

recorded very low DO concentrations (0-0.2 ppm) as compared to the eastern end 

connecting to Vembanadu estuary. The water sample from an underground drain 

opening to commercial canal also recorded very low DO concentration of 0.2 mg/l. 

Except for one sample (S6), all other samples collected from CC had DO concentrations 

above 4 ppm, which could be enough to support the survival of fishes.  

Electrical Conductivity(EC) : The electrical conductivity of the samples collected from 

Vadai Canal and Commercial Canal does not show much variation with values in the range 

of 495-626 µS, which is within the permissible limits. However the samples collected from 

locations near to sea (S10, S7, S8, S9) had higher electrical conductivity indicating 

increasing levels of salinity intrusion in the canal towards the sea.   

Total Dissolved Solids (TDS) : The total dissolved solids concentrations as expected 

shows similar variation as EC. Samples from stagnated end points near to the sea (S8, S9, 

S10) had high TDS value (2845 mg/l, 1270 mg/l, 1103 mg/l) due to increased salinity. 
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pH : pH of all the samples collected falls within the range of 6.5 – 8.5. Since the samples 

were taken from the top layer, the information on variation of pH with depth of canal is 

not available. There is a chance that canal water is acidic at the bottom due to 

decomposing algae at the bottom of the canal. The pH normally increases in the top 

layers with the photosynthesis process that happen due to algae floating on the canal 

water surface. 

Iron : The iron concentrations show variation among the samples. In general high iron 

concentration was observed in the samples collected from drain opening (S3, 3 mg/l) to 

commercial canal and sub-canal opening to vada canal (S12, 3 mg/l). This could be 

because of the presence of iron in the bore well water which when become waste water, 

that join the canals through drainage, contribute to the iron concentration in the canal 

water. 

Phosphates: High phosphate concentration was observed in all water samples collected 

from commercial canals. The water samples from sub-canals/drains opening to 

commercial canal also contain high phosphate concentration (5 mg/l) indicating the 

contamination of canal water by domestic sewage. The phosphate concentration in the 

samples collected from vadai canal and its sub-canals were relatively lower (1-2 mg/l). 

Ammonia: All the samples collected reported the presence of ammonia in varying 

concentrations indicating fresh source of sewage into the canal water. The highest 

ammonia concentration was observed in the drain opening to commercial canal (S2). This 

clearly indicates the point of entry of fresh pollutant source in to the main canal.  

Nitrate : Though we had expected high nitrate concentration in all the samples, 

surprisingly only four samples showed the presence of nitrates (S2, S6, S8, S17). This low 

nitrate concentration might be due to flushing out of the nitrified canal water by storm 

runoff because of the rain on the previous day. Presence of high concentration of 

ammonia and nitrite validates the assumption that samples contained fresh sewage 

which entered into the canal after the nitrified waste water got flushed out by storm 

water.  
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Coliforms : All the samples tested for the presence of coliform bacteria showed a 

positive result, indicating the presence of septage contamination all through the canal.   

 

 

 

 

 

 

 

Water Quality Assessment: Highlights  

▪ All the canal stretches were found to have the presence of faecal coliforms 

indicating sewage contamination.  

▪ Commercial canal receives comparatively higher waste water contamination 

than Vadai canal.  

▪ Among the sub canals, Uppukuttipallam Canal and Dock thodu (East Side 

Canal) had lesser sewage inflow. Water is stagnated in the west end canal 

stretches such as in Uppukuttipallam canal, zone near Muppalam , Muppalam 

to TP bridge stretch and TP bridge to PH bridge stretch. These stretches were 

also influenced by salinity intrusion even in the monsoon season.  The canal 

stretches such as Chungam Junction to Iron bridge along the commercial 

canal, AS canal to Dock junction along the Vadai canal, and Dock thodu have 

better aquatic health compared to other stretches.   

▪ Seasonal analysis is recommended to confirm these findings.  

▪ Rejuvenation of the canals would require control of sewage inflow, reduction 

of sewage concentration through pre-treatment and aeration of canals to 

increase dissolved oxygen to the safe levels for aquatic animals.  
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VI. ACCE SS TO  SERVICE S,  WA STE MANAGEMENT 

PRACTICES &  PUB LIC HEALTH 

Socio-Economic Survey  

 

Survey of Alappuzha town was carried out from 29/11/17 to 3/12/17. Total 476 

households were surveyed. The data collated and analysed to under the four themes i.e. 

a) Access to services and infrastructure for water supply and sanitation; b) waste 

management  practices ; c) public health ; and d) general awareness.  

ACCESS TO SERVICES AND INFRASTRUCTURE  

 

Water Supply: The primary source of water supply is piped water supply (KWA) for 80% 

of the sampled households. About 15% of the households depend on the well water for 

daily needs. The primary source to meet drinking water needs is KWA (51%) followed by 

bottled water (19%). The dependence on perceived unsafe water sources i.e. well and 

public stand posts is lower (22%) than the KWA (Figure 14,15 ). The average water 

consumption from KWA water could not be found as about 42% of the respondents 

refused to share the monthly consumer bill details.  

Figure 14 : Primary Source of Water    
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Figure 15 : Primary source of drinking water    

 

All households had private toilets.  

 

LIQUID WASTE MANAGEMENT  

Grey water disposal methods 

The grey water management includes wastewater from bathroom and kitchen.  The 

preferred mode of disposal for bathroom and kitchen waste is soakpits. About 7%  of the 

respondents admitted to release the bathroom /kitchen wastewater into the water 

streams /canals (Figure 16 a,b).  



 

xxxi 

 

 

Figure 16 a,b : Primary methods of disposing bathroom and kitchen wastewater   

   

 

Black water disposal methods  

The most common method used for disposing /treating toilet waste or black water is 

septic tank (90%) followed by soakpits (7%). Very small percentage (1%) of the 

respondents admitted to releasing black water directly into the nearby drain (Figure 17).  

A typical cleaning cycle for the septic tank is between 0.5 to 5 years (Figure 18).  For 

cleaning the tanks about 79% of the respondents depend on the private agency and pay 

on an average 1000 – 5000 INR per cleaning.  

 Figure 17 : Primary methods of black water (toilet waste) disposal 

 



 

xxxii 

 

 

Figure 18 : Primary methods of black water (toilet waste) disposal  

 

Septage Management  

The management of waste from the septic tank i.e., septage is not scientifically 

conducted as per the survey. About 32% of households are involved in unhygienic and 

unscientific practice of septage management. The common practice is to bury the 

septage inside/outside the compound. Majority of the respondents were not aware of 

how septage is managed once taken out from the septic tank. A very small fraction of the 

respondents admitted dumping of sludge into the canals during the night by the lorries 

(Figure 19).    

Figure 19 : Septage Management   
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Identifying Septic Tanks and Soakpits  

We asked series of questions, such as shape, building material, opening, outfall, absence 

or presence of bottom, to the respondents to ascertain if the septic tank is actually a 

septic tank or a soakpit. Based on the above set of questions we can say that about 68% 

of the onsite installations could be septic tanks and 14 -15% could be soakpits.  

It should be noted that it is a crude way to ascertain if the onsite installation is a septic 

tank or soakpit. However, it is a crucial aspect in black water management as it is related 

to public health concerns especially for the state like Kerala were significant number of 

people depend on the well for drinking water. The survey shows that 24.5% of the 

sampled households (117 out of total 476) do not maintain minimum 6 meter distance 

between the well and septic tanks (in their household or due to the septic tank in the 

neighbourhood). Out of this 117 households only 35 (30%) are using well water as primary 

drinking source. The survey could not establish causality between septic tank –well 

distance, well as primary source of drinking water and incidences of diseases at 

household level.  A deeper analysis of this particular aspect is recommended.   

 

SOLID WASTE MANAGEMENT 

Solid waste generation: kitchen waste generation is lower than the solid (dry) waste 

generation for the sampled households. The average daily kitchen waste generation per 

household is about 2.2 kg whereas solid (dry) waste generation is almost double (4.5 

kg/hh/day) of it. The daily per capita generation for combined kitchen and other solid 

waste for the sampled households (avg family size = 4.2) is coming out to be 1.2 kg – 

higher than the estimates (540 gm/capita/day) provided in the Master Plan-2013.  A more 

systematic analysis is needed for different types of solid waste and sources especially 

tourist waste. 

Solid waste segregation: positive behavioural practices   

77.3 % of respondents claimed that they segregate the wet and dry waste.  Interestingly, 

self motivation (own interest) seems to be a major driving force (87%) behind solid waste 
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segregation in sampled households (Figure 20).  Rest 13 % segregate the waste as part of 

the mandatory laws/regulations. Among the APL and BPL household category the 

previous seems to be involved in segregation of the solid waste in comparatively larger 

number.  More number (85%) of the APL households claimed to be segregating the solid 

waste as compared to 62% BPL households.  The self motivation as a driving force to 

segregate the waste seems to be higher for the APL households (89%) as that of the BPL 

households (85 %).  

 Figure 20 :  a)  Primary method of kitchen waste ; b) solid (dry) waste disposal 
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Solid waste disposal: Issues and Concerns  

Despite of significant proportion of the sampled households practicing solid waste 

segregation the struggle to disposing it is real.   Since collection by the municipality is 

very low (only from 1% of HHs) in sampled households most of them resort to unscientific 

disposal mechanisms such as dumping on places nearby the house (31 %) or bury (13 %).  

There is significant number (25%) of the sampled households that uses compost to 

dispose of the kitchen waste.  The management of solid dry waste (paper/plastic/glass 

etc) is no different with 59 % of the sampled households admitting to open burning 

(inside/outside premises) of waste and 1% admitting to dumping the waste on nearby 

places.  The solid waste collection by the Municipality is reported to be low (3%) than the 

stated 33 % in the Municipality draft Master Plan- 2031.7  The results could be due to the 

recent norms by the municipality to stop door to door collection. The people are 

expected to drop their segregated waste in nearby aerobic composting plants. The move 

by the municipality is expected to make citizens responsible for their waste and instigate 

behavioural change.  

Majority of the respondents feel that the designated aerobic disposal plants are not at a 

walk able distance. The inefficiency of current collection mechanisms has given a reason 

to people (more than 50% of respondents) to believe that municipality is not doing 

enough (Figure 21). Respondents demand door to door waste collection mechanism and 

are willing to pay if such provisions are made. Under the same decision municipality no 

more provide dustbins. Respondents raised the issue of poor management of tourist 

waste. Absence of people accepted collection (door to door) and disposal mechanism 

(bins) has turned canals and vacant land into sinks.  From the survey findings we can 

conclusively say that the introduction of such coercive measures has certain tradeoffs 

which were clearly overlooked during decision making phase. 

 

                                                           
7 Source: Master Plan Alappuzha municipality 2031 - (draft).  
http://www.alappuzhamunicipality.in/master_plan  
 

http://www.alappuzhamunicipality.in/master_plan
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Figure 21 : Municipal Solid Waste Management Services: Citizen Perception 

  

 

 

Solid Waste Management: Highlights  

▪ 77.3% of households segregate the wet and dry waste. About 87% of 

households claimed to segregate waste out of self motivation.  

▪ Municipality to capitalize on the existing positive behavioural practices to 

design suitable interventions. Such as green enterprises based on 

compost/biogas from kitchen waste.  

▪ Collection is an issue. Conflict is visible in people’s demand (door to door 

collection) and municipality’s decision not to provide door to door collection.   

▪ People of Alappuzha are willing to pay for door to door collection. Need to 

institutionalise Kudumbshree or similar self help groups for door-to-door 

collection for effective management. Effective downstream management of 

waste is then needed. 

▪ Need interventions to manage tourist waste especially plastic waste.   

▪ Tradoff between effective SWM and dumping in canals: Lack of better option is 

making the canals and land pollution sinks. The current tradeoffs between 

accepted solution by the citizens and municipality’s decisions give an 

impression that the decision was not well thought through.   

▪ Need to assess quantity and quality of solid waste generated from different 

sources to plan economic/social/technological/institutional interventions.  
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PUBLIC HEALTH  

About 96 % of the HH reported not to have occurrence of water borne diseases in past 

one year. The most common diseases reported in the survey from rest 4% include 

mosquitoes borne diseases i.e.  malaria,dengue,chikungunya. The secondary data from 

District Medical Office presents different picture.  The low reportage of diseases could be 

due to the practice of water treatment (72% of HHs) common to typical Kerala household 

and higher dependence on KWA (51 % of HHs) and bottled water (19%) for drinking water. 

Most common method of treatment is boiling (66%), followed by water purifiers (15%).  

About 10 % of the households depend on the RO facility setup by the Municipality.    

Study could not find strong relationship between the perceived unsafe drinking water 

source i.e. public stand posts (11%) or wells (10.5 %) and water borne diseases. In fact, the 

reported cases of diseases are from KWA water dependent households.  The minimum 

distance needed between the well and supposedly a septic tank is 6 meters. However as 

per the survey about 25 % of households fail to follow the standard, which might be an 

issue of public health for households that are using well water for drinking purposes.  

Analysis of relationship between drinking water source, susceptibility of the house to 

frequent water logging and occurrences of type of diseases is needed. The secondary 

data on public health from DMO can be used to track the household and to find above 

mentioned cause-impact relationships.    
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ENVIRONMENTAL HEALTH OF CITY  

Close to 47% of the respondents believe that the environmental health o f the city has 

degraded in last 10-15 years. One of the most common response to why do they feel that 

the environmental health of the city has degraded is inefficient rampant dumping of solid 

waste, which in turn is related to the canals/drains being used as dumping sites. 

Respondents seem to be concerned about the quality of the canal water due to solid 

waste dumping including tourist waste, encroachments and black water release. The 

related issue highlight in the survey was mosquitoes menace due to blocked and 

encroached drain and canal network. Related to above concern the survey asked 

questions related to perceived utility of the canal network for the citizen. The canal 

network of the town currently has not utility for the people (96% of the respondents). 

Figure 22  : a) Change in Environmental Health of the City in last decade ; b) Canal Utility  

Public Health: Highlights 

▪ Only 4% of  HHs reported occurrence of water / mosquitoes borne diseases 

▪ Despite 22% reliance on perceived unsafe water resources the water borne 

disease incidence is low   

▪ 72% of HHs treat water before drinking  – a common practice in Kerala 

household. (25 % of households fail to follow the minimum distance of 6 meters 

between the well and the septic tank. Could be a public health concern for 

households dependent on well for drinking water. 

▪ Differentiating Septic Tanks from Soakpits  

▪ DMO’s secondary data presents different picture about prevalence of water 

borne diseases in monsoon times.  

▪ Need deeper study of secondary data on public health in Alappuzha town. 
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Environment Health of Aleppey Canals: Highlights 

▪ 47% of the respondents feel deterioration in environmental health of the town  

▪ Most common issue highlighted is inefficient solid waste management including 

tourist waste 

▪ Related issues are canal network encroached and polluted 

▪ Canals have no utility for 96% of the respondents. However, majority of them are 

aware of (“others” using) canals as sinks of pollution  

▪ Interventions needed to collect and manage solid waste  

▪ Interventions needed to enhance economic and social utility of the canals : the 

heritage structures  



 

xl 

 

VII. RECOMMENDATIONS & PATH AHEAD  

 

Winter School-2017 was conducted during November 28 to December 4, 2017 – a 

collaborative exercise between local urban body (Alappuzha Municipality), local 

engineering college (SCMS) and IIT Bombay to understand liquid waste management at 

canal shed level for Alappuzha town in Kerala. The school facilitated the process of 

bridging the knowledge – technology – decision making/implementation gap.  Under the 

school three main tasks were carried out i.e. drain mapping, water sampling and 

household survey at the canal watershed level. Under the school a team of students 

(local and Mumbai) covered about 500 households, 4 major canals (with 9 inlets) in 17 

polygons falling in multiple wards.  

  The exercise although incomplete helped in identifying key sectors eg. solid and liquid 

waste management and inter-related issue of health of the canal that need immediate 

attention. The current section discusses some of the specific recommendations. The 

Winter School -2017 helped in identifying key sectors eg. solid and liquid waste 

management and inter-related issue of canal health that need immediate attention.  

Specific recommendations including key areas identified as future scope of work to 

obtain better understanding on forward and backward linkages of liquid and solid waste 

management for the town are:  

Recommendations 

Liquid Waste Management    

▪ Rejuvenation of the canals would require management of solid waste, control of 

sewage inflow, reduction of sewage concentration through pre-treatment 

(mandatory STPs for commercial establishments, scientific septic tanks for 

households and natural treatment at the end of SCs) and aeration of canals to 

increase dissolved oxygen to the safe levels for aquatic fauna.  
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For black water management 

▪ Septic tank Census (Number, Functionality) on an urgent basis. Need to fix 

unscientific Septic tanks.  

▪ Cost comparison of septic tank retrofitting with septic tank replacement with 

better options. Understanding willingness to pay for different options of 

improved services.   

▪ Use of Local appropriate technology like honey suckers.  

▪ Municipal responsibility to schedule and monitor tanks’ cleaning, desludging (5 yr 

cycle). 

▪ Faecal Sludge Management (FSM) and green jobs creation based on quality of 

sludge generated. Devanahalli , Bangalore an example. 

▪ The survey could not establish causality between septic tank–well distance, well as 

primary source of drinking water and incidences of diseases at household level.  A 

systematic analysis of this particular aspect is recommended.   

For Initial Cleaning of Canals: 

▪ Urgent need to examine the suitable solid waste removal options for narrow sub 

canals (SCs). Need to examine the possibility of waste treatment at outlets of sub 

canals (SCs) entering main canals (MCs) either by small sewage treatment plants 

(STPs) or natural treatment methods like DEWATS etc. 

▪ Technological intervention for bigger/major canals is a black box, which needs deeper 

studies and wider discussions on the technology to be deployed, nature of waste 

segregation/treatment and economic activities (boating, canal side commercial 

activities, beautification etc). However, it is clear that the main canals need de-

weeding, dredging and removal of solid waste before any technological intervention 

could be deployed.  

Solid Waste Management    
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▪ Municipality need to capitalize on the existing positive behavioural practice of solid 

waste segregation to design suitable interventions such as green enterprises based 

on compost/biogas. 

▪ Municipality’s concern of not allowing piling at landfill sites and citizen’s demands for 

going beyond individual responsibility to be matched at community level solutions 

actively taken up by citizen groups to be supported by municipality. The continued 

indifference from both sides can lead to the loss of already developed decentralised 

systems of solid waste management. Interestingly, people of Alappuzha are willing to 

pay for door to door collection. 

▪ Need to institutionalise Kudumbsree or similar self help groups for door-to-door 

collection for effective waste management. Effective downstream management 

of waste is then needed. 

▪ Need interventions to manage tourism waste especially plastic waste.  Possibility 

of coir bottles with coconut base to be explored to replace bottled water in major 

hotels and houseboats. This can help in generation of jobs and revenues for the 

Coir enterprises.  

▪ Need to assess quantity and quality of solid waste generated from different 

sources to plan economic/social/governance interventions, incentives and 

penalties. Detailed regulatory recommendations to be workout for this option.  

Public Health  

▪ Need to design and conduct a study to differentiate septic tanks from soakpits.  

▪ Need to design and conduct a study to establish relationship between public 

health, drinking water sources, water logging and toilet waste disposal 

mechanisms.   

▪ Seasonal analysis of water quality is needed along major canals and their inlets.  

Need to capitalize on existing cultural practices of Kerala especially boiled water 

on larger scale to manage public health concerns. 
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▪ Well water quality analysis (focus on coliforms and other pollutants responsible 

for water borne diseases) for houses complying with the permissible limit of 

distance between soakpit/septic tank and well and for houses outside the limit. 

Need to collaborate with local institutions.  

Canals: Moving from sinks to resources   

Interventions needed to collect and manage solid waste so that it does not end up in the 

canals. Interventions needed to enhance canals’ social, ecological and economic value for 

people of Alappuzha.  

Path Ahead: Averting the Tragedy of Commons  

Main message to go: canals are not wastewater drains, but a heritage to be conserved! 

96% of the respondents see no utility of the canals except as waste dump sites and 

wastewater drains. This is to be reversed as canals to become heritage resources and to 

be conserved. For this to happen several inter-related activities can be planned starting 

with making citizens aware for self and social regulation.  

It is important to note that currently there is no incentive for the individuals to comply 

with positive steps in keeping the canals clean as they see no utility of the canals. Any 

personal sacrifice like better septic tanks, onsite treatment of biodegradable waste does 

not guarantee immediate rewards. This attitude leads to degradation of environment, 

resources with canal/well/lake pollution in Alappuzha.  

Pollution in canals has to be stressed not only as an aesthetic issue, but a public health 

and hence social problem. 

It is proven that top down regulation or policing by State seldom works for pollution 

abatement unless there is a Community Consensus Building for Social Regulation8. A 

‘community’ with levels of nested institutions has to be built around the canal sheds 

from small drains to main canals. They have to devise norms/rules/activities of influencing 

                                                           
8 Positive examples in ground water management – Ralegaon Siddhi, Hiwre Bazar, Pani Panchayat in 
Maharashtra. 
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individual behaviour. The structure in which individual behaviour gets enabled or 

constrained is also important.  

Most of the people see polluted canals as the responsibility of the municipality. This has 

to be transformed to make citizens responsible to deal with their wastes and 

simultaneously to make the municipality accountable. For Alappuzha this is not new as 

there are existing WATSAN committees for solid waste management. These have to be 

activated to take-up intermediate management of solid and liquid waste.   

As part of the making citizens aware a students’ campaign will be conducted (post 

Winter School - 2017) with a hope that this will provide a trigger to behavioural change.  

Students’ campaign: from awareness to behavioural change 

How does citizen awareness, gets translated into deeper behavioural changes is the 

challenge? The proposed students’ campaign is oriented towards making student 

citizens, who will be given a deeper understanding of the dimensions of the problem, the 

implications of it and urgent need to take steps to address the issue. They will become 

sanitation warriors who will reclaim the canal and proclaim that as a resource they are 

inheriting. The message is that nobody has the right to pollute this precious resource that 

belongs to the future generation. So, the youth of Alappuzha are going to study this 

issue and going to collect the information about sanitation practices and start a dialogue 

with the older generation of how they have degenerated this precious resource and the 

need to conserve it. The findings/observations from Winter School-2017 are to be 

compiled and to be used in the survey, training and campaign.  To accomplish the task 

following steps will be taken:  

• Conducting student WATSAN survey to identify potential sources of pollution and 

waste management practices at the: 

c. Household level,  

d. Subward/Ward Level- Road side drains, main drains, sub canals and main 

canals (making a canal shed).  

▪ The mapping provides a fine-grained understanding of sources of pollution (solid, 

black/grey water) at the local level. 
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▪ The canal sheds thus can pursue appropriate technical and institutional level of 

intervention.  

▪ Activities will be towards strengthening local level governance, through creation 

of sanitation zones (a combination of socio-economic characteristics, sanitation 

and cultural practices) laid over each canal sheds. For this a socio-economic survey 

will be conducted and the sanitation zones correlated with the wards as the basic 

unit of political boundary for decision-making. Thus sanitation zone committees 

will be correlated to ward level governance. 

▪ Citizen participation will involve technical training for student citizens to analyze, 

monitor the problems and actively engage in the solution space.  

▪ The ward councillor, student volunteers, Kudumbasree members, Asha workers 

and all concerned citizens who are willing to be part of it will be participating 

towards action in this mission. The present WATSAN committees created for solid 

waste management can be strengthened to take these activities forward. 

▪ Shelf of tech options will be developed; such as community biogas, DEWATS, 

community composts etc.  

▪ Active use of technology like WhatsApp could be used to disseminate information 

and facilitate local level action like identifying individual polluters and help them. 

For example, a hotspot identified is under-privileged households on the banks of 

sub canals who directly open their black water into canals. There could be a 

project that could provide these households with individual/community septic 

tanks. 

▪ Faecal sludge management: The existing soak pits and pit latrines to be converted 

into septic tanks or toilet based biogas plants. There should be proper collection 

of septage through efficient septage management devices, transportation and 

appropriate faecal sludge management and manure conversion. Faecal sludge 

management units to be installed and the municipalities through the active 

participation of the Sanitation Committees which could regulate these activities. 

Ways of better septage management at ward/municipality levels to be devised 

and its compliance for treatment norms to be ensured. Having a database about 
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the cleaning cycles and thus, formalize septage management from the 

municipality side is important.   

▪ Solid Waste Management (SWM): The existing systems of decentralized 

management to be continued and deepened.  

▪ Green jobs creation: Proper management of solid and liquid waste can lead to 

hundreds of green jobs and keeping the canals clean can boost tourism related 

activities and thus employment too.  

▪ Conservation and enhancement of the canals as a heritage resource to be 

emphasized and be aligned with the current developmental activities happening 

in Alappuzha. 

 

Advocacy and Motivation by Demonstration 

There is nothing better than showing and motivating through demonstration. For this, 

one or a cluster of wards in a canal shed to be taken for demonstrating key activities 

recommended as part of the Winter School – 2017 and Students’ campaign. Preliminary 

work has already been started with a student survey involving 150 students from 

December 8-9, 2017.  
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Annexure 1 – Water Quality Testing Results , Alappuzha Town 

Sample No. DO 
(ppm) 

Conductivity  
(mic.moh/cm) 

TDS 
(ppm) 

pH Iron 
(mg/l) 

Phosphate  
(mg/l) 

Nitrate 
(mg/l) 

Nitrite 
(mg/l) 

Ammonia  
(mg/l) 

Coliforms 

Permissible 
limits - > 

4 ppm 300 2000  6.5-8.5 1 mg/l 0.1 mg/l 10 mg/l 1 mg/l 1.5mg/l Nil 

Standard-> IS-
10500 

WHO (2004) IS-10500 IS-10500 IS-10500 USEPA USEPA USEPA WHO 
(2004) 

IS-10500 

S1 6 610.5 355.4 6.9 1 5 0 0 3 Not tested 

S2 5.9 534.5 308.2 6.8 0.3 5 10 0.5 3 Present 

S3 0.2 604.3 349.6 6.9 3 5 0 0 5 Present 

S4 4.5 561.5 323.9 7.0 1 5 0 0 3 Present 

S5 5.2 607.2 349.7 7.1 3 5 0 0 3 Not tested 

S6 0.1 623.6 362 7.2 0.3 5 5 0 3 Present 

S7 0.1 858.7 494.4 7.4 0.3 2 0 0 3 Not tested 

S8 0.1 2845 1636 7.8 0 1 5 0 1 Present 

S9 0 1270 714.6 7.4 0 1 0 0 3 Not tested 

S10 0.1 1103 636 7.4 0 2 0 0 3 Present 

S11 3.2 602.8 338.6 6.8 1 2 0 0 3 Present 

S12 2.8 576.9 337.8 6.9 3 2 0 0 3 Present 

S13 3.1 496.1 286.2 6.8 1 1 0 0 3 Not tested 

S14 3.1 225.3 128.2 6.8 0.3 0.5 5 0 1 Present 

S15 2 537.4 309.2 7 1 1 0 0 3 Not tested 

S16 2.4 541.4 311.6 7 1 1 0 0 3 Not tested 

S17 2 546.9 315 7 1 2 0 0 3 Not tested 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Pollution by numerous anthropogenic substances threatens water quality worldwide. Micro-
pollutant detection by chemical trace analyses is difficult due to analytical detection limits, 
analyses time and costs. In order to achieve and monitor the success of different 
measures and improvements on both the technological and management levels, 
environmental legislation clearly defines the need for regular monitoring  of organic 
substances down to low nano gram per liter levels. There are several advances in the 
field of biomonitoring ranging from laboratory experiments with microscopic organisms 
extending to Automated Biomonitoring in the field. 

Since many of the so called priority substances to be monitored in water are rather 
difficult to  analyze, European expert groups have developed automated biomonitoring 
systems for monitoring water quality. It includes an exposure chamber for housing an 
aquatic organism having ventilatory behaviour and body movement sensitive to water 
quality. Electrodes sense electrical signals produced by the organism during its ventilatory 
behaviour and body movement, and a controller responsive to signals from the electrodes 
determines a plurality of ventilatory parameters based on the signals. The ventilatory 
parameters are compared with corresponding thresholds to determine when the water to 
which the organism is exposed has caused physiological stress to the organism. 

Need for the Workshop 

Automated biomonitors are widely used in European countries and United States, where 
as this technology is new for India. For the effective application of automated biomonitors 
to Indian conditions it is necessary to find an ideal indicator organism from different 
places in India and fine tune it into different fields like aquaculture, wastewater and 
water quality analysis etc.  IIT Madras has done some significant work in this field. 
Another institution which has done notable work in this field is SCMS Water Institute in 
Kerala. So there is necessity to disseminate this knowledge & technology to the society 
which will be of great use for the propagation of automated bio sensing in India.  

The need of this workshop is to train people in various fields like aquaculture, water 
works, water and wastewater treatment plants, waste disposals, drinking/bottled water 
industries, solid sludge waste management and river protection agency; all over India.  

Objective of the Workshop 

1. Introduction to concepts of biomonitoring and laboratory methods of monitoring   

2. Capacity Building in automated biomonitoring using Multispecies Freshwater 
Biomonitors. 

3. Selection of Ideal organisms for use in agriculture, aquaculture and water quality 
monitoring  

 

Target Audience:  Students/Faculty, scientists, technicians and stake holders 
like agricultural farmers and aquaculture farmers who wish to use automated 
biosensing in the field. 

Programme  

 

Day 1 (02.05.2016) 
Inaguration – Prof Bhaskar Ramamurthy, Director, IIT Madaras. 
  
Welcome address – Dr. Fraziska Steinbruch, IGCS Co-ordinator 
 
Lecture  1  New Initiatives by TPCB in environmental monitoring 
‐ Dr. K. Karthikeyan, Member Secretary, Tamil Nadu Pollution Control 

Board 

Lecture  2 : Overview of of Micropollutants in water and sludge and their 
hazards  - Prof T.S.Chandra, IIT Madras.    

Lecture 3 :  Biomonitoring in Aquacultures  - Dr K K Vijayan,  Director, 
Central Institute for Brackish Water Aquaculture, Chennai.  

Lecture 4:  Automated Biomonitoring- Challenges & possibilities – A 
Limnological Perspective- Dr Sunny George , SCMS Water Institute, 
Kerala  

 
Panel Discussion: Problems and Challenges in Biomonitoring in the field 
- Panelists: Dr K.K Vijayan (CIBA), Prof Chandra ( IIT M), Prof. 
Franziska ( IGCS), Dr Caroline Gembe (RWTH) 

Day 2 (03.05.2016) 
 
Lecture 1: Introduction to MFB instrument and MFB software 

‐ Ms. Merin Mathew, Research Associate, SCMS Water Institute  
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  SCMS SCHOOL OF ENGINEERING & TECHNOLOGY 
VIDYA NAGAR, KARUKUTTY, ERNAKULAM – 683576, PHONE: 0484-2882900, 2450330 

E-Mail: sset@scmsgroup.org  Website: www.scmsgroup.org/sset 
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