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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:

e Study on urban flooding in Thrissur Municipal Corporation

e Water Audit & Rain Water Harvesting Feasibility Assessment for Kochi Metro Rail
Limited (KMRL)

e City Water Audit for Guruvayoor Municipality

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

e Background Study done for Developing a Water Management Plan for Meloor Grama
Panchayat

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

e Survey of Thevara Perandoor Canal, Kochi Municipal Corporation

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

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

e Green audit and Water audit for various Educational Institutions and Apartment
Complexes

Projects Underway include:
o Development of a Water Management Plan for Koratty Grama Panchayat
e Smart KWA Network (Kochi water Information system)
o Abatement of Pollution of Rivers in Kerala — Kadambrayar and Kecheri
o Storm Water Management for Kalamassery

o 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.
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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.

e Dr Ratish Menon participated in the programme Seminar DAAD Alumni project
IFAT India 2019 (8" to 15" Oct. 2019)

e 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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Program Manager

Centre for International Capacity Development
Universtat Siegen

Pramod P Thevannor
Vice Chairman

SCMS Group of Educational Institutions Hélderlinstr. 3
Prathap Nagar, Muttom, Aluva, 57068 Siegen
Cochin - 683106 Germany

Telefon +49 271 740 - 3394
ruger.winnegge@uni-siegen.de
www.cicd.uni-siegen.de

Siegen, 4. November 2019
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, |
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 08" to 15" 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,
T) N :
[Cugar Vwoege

\U (¢

Ruger Winnegge =

Program Manager

CICD - University of Siegen
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IGCS at lIT Madras
Chennai- 600 036

Prof. Dr. Rafig Azzam

Vineetha Rose Vincent Centre Coordinator
Neerackal, Madhavathu (H)
Kadaplamattom Phone: +49 241 8095741

azzam@igcs-chennai.org
www.iges-chennai.org

INDIA

12. Mai 2017
Dear Vineetha Rose Vincent

We are pleased to award you a scholarship from funds of the German Federal Ministry for Education
and Research (BMBF) authorized to RWTH Aachen University through the German Academic
Exchange Service (DAAD).

The scholarship is awarded within the framework of the project “Indo-German Centre for

Sustainability (IGCS) at IIT Madras, India”, for your participation in the IGCS Summerschool 2017 at
RWTH Aachen University, Germany.

Name: Vineetha Rose Vincent
Date of birth/POB: 5/14/1993/Thellakom, Kerala

The summerschool will take place from 15.-28. July 2017. You will be granted a scholarship (240
EUR) and a travel allowance that covers the expenses for your travel to Aachen (525 EUR).
Accommodation (IBIS Budget Aachen) and most meals in Aachen during the time of the
summerschool will be provided. The scholarship payments will be made out to you in cash upon your
arrival in Germany.

The scholarship is awarded under the reserve of the appropriation of funds by the German Academic
Exchange Service (DAAD) to RWTH Aachen University.

We hope you will enjoy a successful time in Germany.

Yours sincerely,

Univ.-Prof. Dr. Dr. h. c. Rafig Azzam

Head of D or Hydrogeology and Engineering Geology
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INDO-GERMAN Centro
for SUSTAINABILITY

Prof. Dr. Rafig Azzam + Indo-German Centre for Sustainability » RWTH Aachen University
Declaration of Acceptance

After completing and signing this Declaration of Acceptance please return by email (pdf) or fax
(with a copy of your passport) to:

RWTH Aachen University
IGCS /Ms. Eva Portius
FAX: 0049-241-80g92280

E-Mail: portius@lih.rwth-aachen.de

Mr./Mrs./Ms. (please tick)

Name: Vineetha Rose Vincent

Date and Place of Birth: 5/14/1993/Thellakom, Kerala
(Postal) Mailing address: Neerackal, Madhavathu (H)
Kadaplamattom

P.O. Kottayam

INDIA

Email: vineetharosevincents@gmail.com

With this signature | certify that | have read the Letter of Award and the conditions of the
scholarship for my participation in the IGCS Summer School 2017 at RWTH Aachen, Germany. |
hereby agree to these conditions.

Furthermore | confirm that | started my application for a “Short-term (Schengen) Visa” up to go days
for "Guest Scientist/Study/Research” purposes in Germany at the German Embassy / Consulate in

(please fill in place and address)

My visa appointment is scheduled for (please fill in date)

I enclosed a copy of my passport that | will use for my travel to Germany to this Declaration of
Acceptance.

(place/date) (signature)

SFONSORED §Y THE

Federal Ministry
@ of Education DAAD Deutscher Akademischer Austausch Dienst
and Research German Academic Exchange Service

N COOPERATION WITH




Programme Seminar DAAD-Alumni-Project ,,IFAT India” 2019 (8" to 15" Oct. 2019)
as from 30-09-2019

Tuesday 8.0ct.19 Arrival of the participants (alumni)

Wednesday 9.0ct.19

Time Topic Referent
Warm welcome from Indian host SCMS School of Engineering
& Technology
8:30-9:15 Introduction of programme and context to the IFAT University of Siegen
Official opening ceremony German Consulate General
Bengaluru
9:15 - 10:00 short introduction of participants and brainstorming Ruger Winnegge,
= (situation in home country / current job) participants
10:00 - 10:20 coffee-break
| overview: water, sewerage and waste in India / Asia
Dr.Muhammed Shanavaz
. Former Principal
10:20-11:00 Asixazigt?nnedn?arswtjeiar;as::fjsrr:aerwr: w:;?eect Environmental Scientist,
: prosp Kerala State Pollution
Control Board
11:00-11:35 International Activities at the Centre for International R. Winnegge, CICD
Capacity Development, University of Siegen Universitat Siegen
11:35-12:15 Regional Strategies in Kerala to protect and Dr. Sunny George
conserve the water resources SCMS Water Institute
12:15-14:00 lunch-break
. . . Singh, Anupam Kumar
14:00 - 14:25 Potential and prospects of wastewater treatment in India ne Iﬁgia !
14:25 — 1450 Results-based Scaling up Rural Sanitation Nguygn, Thuy Ha
- and Water Supply Program Vietnam
14:50 — 15:05 Joined discussion of previous Alumni Presentations all
15:05 - 15:25 coffee-break
1 Protection of groundwater
15:95 - 15:50 Ensuring the sustainability of Groundwater resource Khatri, Sabina
= through Managed Aquifer Recharge Nepal
Artificial groundwater recharge: a solution for the land Teguh, Novi Andriany
15:50-16:15 . . .
E— subsidence problem in Jakarta Indonesia
16:15-16:30 Joined discussion of previous Alumni Presentations all
16:30 - 16:40 Interim results all
The DWA —Simulation Game “Master planning e e (T
) . Introduction — Tasks and targets for group work G LW M |
16:40-17:30 4 Groups a 5 Participants + 1 Supervisor EIITE 485 USRI AR ST CIT)
50 min group Group 2: Sewer Masterplan

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

Group 3: Waste Masterplan
Group 4: Eco Masterplan
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Centralized / Decentralized Wastewater Treatment:

From desalination to micro pollutants:

Prof. Dr. J. Fritsch,

Decentralized sanitation project, Kochi Municipal Corporation / GIZ (tentative)
Visit to a decentralized treatment plant at a private apartment compound

09:00 - 9:40 . .
— The usage of Membranes in water treatment FH Ravensburg Weingarten
. Dr Rajan Chedambath
Diff h . .
9:40 — 10:20 ffferences between the urban and Director, CHED, Kochi
rural environmental conditions in India . ; .
Municipal Corporation, Kochi
10:20- 10:45 coffee-break
10:45—-11:10 Waste Water Treatment: Sharma , Vinay
Need for an alternative approach? India
An empirical case study of waterborne disease Dewi Ova Candra
11:10-11:35 in Cipinang Melayu, Jakarta based on I;1donesia !
Toilet-Kitchen Interface
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
\Y} Industrial Wastewater Treatment:
(e)]
— . .
£ 114:00 - 14:25 Indusf(ry Waste\{vater Treatment Prayitno, Ocasa.Pred|tha
o |\= using Ceramic Membrane Indonesia
o
"' A f cl i
- sses.srpents of c eane.r .productlon 'fmd Trann, Thanh Huyen
© |[14:25-14:50 energy efficiency opportunities for beer industry .
i . . Vietnam
‘g based on material flow analysis (mfa)
< . .
= [14:50-15:05 Joined discussion of previous Alumni Presentations all
15:05 - 15:25 coffee-break
Vv Solid waste
Technical Assistance to Develop of a Regional Integrated Kabir, Humayun
15:25-15:50 e
— Waste Management Facility in Bhola, Bangladesh Bangladesh
Sustainable biorefinery concept focusing valorization and Neuven Trune Dun
15:50-16:15 cascading of Vietnamese lignocellulose waste for rural sy Vi’etnarf g
communities
16:15 - 16:30 Joined discussion of previous Alumni Presentations all
16:30-16:40 Interim results all
Continuation DWA Simulation Game “Master planning”
16:40 - 17:30 Consideration of seminar content from previous (following) days Participants (alumni)
Technical instruments / Legislation: Required systems Group1l-4
(technologies) ? experiences ? obstacles ?
Difference between "urban" - "rural"! Convincement!
excursion day
- o 1. Visit to centralised water treatment plant of Kochi
3 = 2. Visit to the government landfill area ( waste to energy plant) of Kochi
= 8 7:30-17:30 3. Visit to the regional analytical facility of Kerala State Pollution Board, Kochi
- 4.
5.
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Saturday 12.0ct.19

charges, (implementation)? future expectation, reuse of "sewerage" /
, waste residues” ? Implementation of Geo information systems (GIS)

Option: Role play: stakeholder and stakeholder interests

VI Sewage Transport and Water Supply Infrastructure + Management
) . . Ruger Winnegge
09:00 - 9:20 Summary of the excursion Universitit Siegen, CICD
9:20 - 9:45 Pokja AMPL Erna Megawati Manna
= (Working Group on Water and Sanitation) Indonesia
9:45 — 10- 10 Sustainable management of Rural Water Supply Shrestha, Sarita
- Schemes Affected by April 2015 Earthquake in Nepal Nepal
10:10- 10:25 Joined discussion of previous Alumni Presentations all
10:25 - 10:45 coffee-break
. . . Dr Benjamin P V
D
10:45-11:25 raInageKSeY»::r:,:,itt)::Ssedesi;t;?»z;:gnrfiznzéi?nnmg n Environmental Planner and
P Landscape Architect, Kochi
Vil Innovation and GIS
Impact of water-related networks (GAWN) Ruger Winnegge
11.25-12:00 . . . . . . s o
E—— for international collaboration & capacity building Universitat Siegen, CICD
Use of geospatial technology for sustainable use and Chaudhary, Bhagwan Singh
12:00—12:25 . . .
— management of water resources in Haryana State, India India
12:25-12:35 Joined discussion of previous Alumni Presentations all
12:35 - 14:00 lunch-break
VI Resources, Energy and Climate
Prof Kurien E K, Professor &
Climate change and its impact on land and water resources | Head of Agronomic Research
14:00 - 14:40 . .
—_— of Kerala Station, Kerala Agricultural
University
Smart Integration of Waste Resources into Agricultural Swivanto. Cornelius
14:40 - 15:05 Application based on Circular Economy Model and Climate Y P ’
e Indonesia
Change Mitigation
15:05 - 15:25 coffee-break
Adaptive capacities of water supply reservoir for climate Bankaru Swamy,
15:25-15:50 . . . .
— change through hedging policy Soundharajan, India
15:50 - 16:05 Joined discussion of previous presentations all
16:05 - 16:15 Interim results all
Continuation DWA Simulation Game “Master planning”
Consideration of seminar content from previous (following) days Participants (alumni)
16:15-17:15 Budgetary accounting / financing of projects, socially compatible

Group1-4
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cultural programme

o
> o
% s Sunday "land and people in Kerala"- Visit to the ‘MUZRIS HERITAGE PROJECT”
§ 2 - an organized heritage tour with cultural highlights
D~ 9:00 to 16:00 as group - from 16:00 space for ,individual“ activities
IX | Innovation Potential
. . . Dr. Ratish M
8:45 -9:25 Innovation potential at SCMS Water Institute SCI\;S V?/a:ier Inesr':i?czte
X | Water Body Quality / Pollution Load
9:25-9:50 Environmental Strategies and Water Technologies Arporr}sr:la[:;iaRnadtchada
9:50 - 10:15 Trends and Hotspots of Lake Toba Water Quality amidst Manik, Yosef Barita Sar
= Recent Tourism Development Indonesia
10:15-10:30 Joined discussion of previous Alumni Presentations all
10:30 - 10:50 coffee-break
@y . - . Dr Nisha Luckins, SCM
— 110:50-11:15 Microplastics in aquatic ecosystems of Kerala risha tuc ”.15 SEMS
s |\ Water Institute
O
<
‘;‘ 11:15 — 11:40 Hydrological characterization of Halda river and pollution Karmakar, Shyamal
L _ load modelling towards integrated river management Bangladesh
c
o
S [11:40-11:55 Joined discussion of previous Alumni Presentations all
Completion of DWA Simulation Game
Partici ts (al i
11:55 —12:30 Consideration of final results ISR (I
Merging / Integration of 4 small group work Pooling of Group 1 -4
Combination with group / individual seminar results
12:30- 14:00 lunch-break
Final result (Seminar):
14:00 - 15:30 Summary of strategies developed, preparation of a all
common statement / declaration / poster
15:30 - 15:50 coffee-break
15:50-17:00 Expectations of alumni concerning IFAT-visit; all
questions concerning IFAT; seminar evaluation
o)}
_§ = Departure to IFAT INDIA according to time schedule submitted,
% o) Transfer to/from airport is organised by Seminar Org.
E UHw Further information to IFAT INDIA in the DAAD Info Kit
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DAAD Expert Seminar IFAT India in Kerala/Mumbai Oct. 2019

No. family name first name country e-Mail current organisation working sector | german host university
. ] . . Research and .
1 Arpornsilp Ratchada Thailand ratcha_arporn@yahoo.com The Center for People and Forests, Kasetsart University NGO Freiburg
2 | Bankaru Swamy | Soundharajan India bsoundharajan@gmail.com Amrita Vishwa Vidyapeetham Research Universitat zu Kiel
3 Luckins Nisha India nisha@scmsgroup.org SCMS Water Institute Science HTW Dresden
. . . . . Science . . .
4 Chaudhary Bhagwan Singh India bschaudhary@kuk.ac.in Kurukshetra University IResearch University of Freiburg
] ; . . . } Science )
5 Dewi Ova Candra Indonesia ova.candra@gmail.com Universitas Indonesia TU Berlin
/Research
6 Kabir Humayun Bangladesh hkabir75@yahoo.com Bangladesh Agricultural University Research JLU Giessen
. . . Science s
7 Karmakar Shyamal Bangladesh shyamal.karmakar@cu.ac.bd University of Chittagong Research Gottingen
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 Karls_;:l;gnlgls;g;te of
10 Manna Erna Megawati Indonesia mega_ern@yahoo.com Regional Planning, Research anclijlz;/ae\l/elopment Board of Sumba Barat 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 saritashresthal00@gmail.com Rural Water Supply and Sanitation Fund Development Board Government Gaottingen
16 Singh Anupam Kumar India prof.anupamsingh@gmail.com Institute of Technology & Engineering, Indus University Ahnmedabad /Rse(z:;re]\(ih 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 /Rseiir;sh University of Stuttgart
19 Tran Thanh Huyen Vietnam tranthanhhuyen@hus.edu.vn Center for Enwronm_ental FIUId_Dynamlf:s, U_nlverSIty of Science, Research TU Dresden
Vietnam National University
20 Winnegge Ruger Germany Ruger.Winnegge@uni-siegen.de Universitéat 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 PV 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 Government expert
Control Board
27 Prof Kurien EK 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

Universitat Siegen
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TONY CHAMMANY

MAYOR
COCHIN MUNICIPAL CORPORATION

Office :

P.B.No. 1016, Cochin - 11

Kerala, India.

E-mail:cochinmayor@gmail.com

tonychammany@gmail.com

Phone : 91-484- 2369007
2353728

Fax : 91-484-2369023

2/2/2015

Dr. G.P.C. Nayar

Chairman

SCMS Group of Educational Institutions
Muttom, Alwaye

Dear Shri. G.P.C Nayar,

At the outset, let me thank you and SCMS Water Institute ,SSEP
for associating with the Kochi Municipal Corporation in its project for

developing a local water policy for the city. We realise that water 1s

an important and scarce resource and needs to be effectively managed for
sustainable development. I am sure the water policy being developed will help
us coordinate and integrate water related services.

Inthisregard, I would request your technical team to make a presentation in
the Council Hall of the Kochi Municipal Corporation on February 6th, 2015

at 2:00 PM. We look forward to the presentation.

Thank you.

Regards,

r",-

£
=
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l\/[éyor

Residence : Chammany Chambers, Kaloor - Kadavanthara Road, Kaloor P.O. , Kochi- 17
Phone: 4022263, Mob : 9447311840
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AGREEMENT

This -agreement is executed on the %ﬂr day of March 2015 between
Shri. Pramod P. Thevannoor, Vice Chairman, SCMS Group of Educational Institutions,
Prathap Nagar, Muttom, Aluva — 683 106 as the first party and The Secretary, Kochi
Municipal Corporation as the second party. Whereas, the first party has agreed to conduct
the following scientific studies to assist the Water Policy formulation of the second party.
which is anticipated to have a cost of Rs. 9.00.000/- (Nine Lakhs), in which, first party
voluntarily contributes assistance worth Rs. 4,25,000/- (Four Lakh Twenty Five Thousand
only) and the second party has agreed to bear the rest amount Rs. 4,75,000/- (Four Lakh
Seventy Five Thousand only).

1. Ward wise Status of Water use within Corporation area

A ward-wise sample survey will be conducted to understand the water related issues
in the wards of Kochi Corporation. This will be based on a questionnaire prepared by
the first party.

2 Water quality monitoring and analyses within the Corporation area

A total of 100 Samples will be collected from various water sources in different parts
of the Corporation area and laboratory analysis will be carried out by the first party to
report the water ity status in the corporation area.
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3. Salinity intrusion modeling and its forecast within Co ration area

Computer based modeling will be carried out by the first party to estimate the extent
? of salinity intrusion in to the ground water of the corporation area and also to evaluate

the mitigation recommendations. 5
g =

4, Non revenue water estimation in the Corporation area
L

First party will conduct detailed investigations in one of the Distinct Metering Areas

i (DMA) of Kochi Corporation to estimate the amount of Non Revenue Water within
Kochi corporation area.

i
5. Water distribution network assessment in Corporation area
First party will evaluate the water distribution network in the corporation area using
EPANET model and recommendations will be made for improvement.

i 6. Water auditing and preparation of ward wise water scarcity map for the
Corporation area

i

First party will conduct a detailed water audit at the city scale based on secondary and
i primary data collected and will prepare maps to indicate the wards under high,
medium and low water stress in the Kochi Corporation.
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A total budget of Rs 9,00.000/- (Nine Lakhs) is anticipated for this study. Out of this
first party will be contributing voluntary work tantamount to Rs 4,25,000/- (Four
Lakh Twenty Five Thousand Only) and rest of the amount will be borne by Kochi
Municipal Corporation and shall be released to the first party as per the payment
schedule given below.

Schedule of Payvment

First party shall be paid in the following stages consistent with the work done as
agreed upon.

1. Signing of Agreement -10% of the total agreed amount towards the
mobilization of the work

2. Completion of ward wise survey and submission of the interim report- 50% of
the total agreed amount

3. Submission of draft report- 40% of the total agreed amount

Submission of the draft report

The first party has agreed to submit the draft report of the study on or before
May 31, 2015. -

A

VICE CHAIRMAN KOCHI MUNICIPAL CORPORATION
SCMS GROUP OF EDUCATIO
INSTITUTIONS
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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

Programmes Organised by SCMS Water Institute
in Association with Leading Organisations

. Winter School 2017 Participatory Water and Sanitation Assessment for Alappuzha
Town in association with Centre for Policy Studies (CPS) & Indian Institute of

Technology - Bombay supported by Kerala Institute of Local Administration (KILA),
Kerala December 2017.

. Workshop on Advances in Biomonitoring and Demonstration of Automated Bio-
Monitoring of Pollutants in water Bodies on 2", 3" and 4" May 2016 jointly organised
with Indo German Centre for Sustainability, Chennai and Indian Institute of Madras.
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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 27t" - December,4t" 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. lIT
Bombay is the knowledge partner to train students on drain mapping and household

survey. SCMS provided the lab support for water quality analysis.




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.

Drain Mapping: 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.




Water Quality Assessment: 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.

Socio-economic Survey: 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
anissue 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
iv



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.

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 Regulation’. 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

' Positive examples in ground water management - Ralegaon Siddhi, Hiwre Bazar, Pani Panchayat in
Maharashtra.




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:

e 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




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.

Xi



= 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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. 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 (1ITB) 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




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.




1. Ipea oF WINTER ScHoOOL

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




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
canals®. 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 27t —
December,4™" 2017) the M Tech students (17) and 2 PhD students of [IT Bombay and the
M Tech students (16) of Environmental Engineering of SCMS jointly engaged in an
academic exercise. [IT 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

* Toimpart 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.

>The canal water has been found to has high content of E-coli counts (38000 per 10oml), BOD (8omg|/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; (i) Water quality assessment
and (jiii) 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.
- pHusing 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
St 9.49401 76.3469 | Infront 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
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Figure 1: Sampling points on town map

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 Boundary Landmarks
No

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
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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/
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Figure 2 : Analytical framework
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im. ALAPPUZHA TOWN

Winter School Study Area

Situated on Western Coast of Kerala , Alappuzha town (approx area = 46.71 sqgkm)
is one of the first planned towns of India. It was declared a Municipal Town in 1920. Itisa
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
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Figure 4 : Ward wise distribution of population density
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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
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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 10oml), BOD (8omg]/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
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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 banksf/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
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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)
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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
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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
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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
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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 Vadai Canal Solid waste dumping, Liquid waste
sub canals joining) discharge
Sub Canal of Vadai Vadai canal Solid waste dumping, Liquid waste

canal

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 Solid, market waste dumping

Vadai canal

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. Porrution 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 Analysis Significance® Indication
Limit Method®
Electrical Physical 300 Potentiome | Total amount of | some other source of
Conductivity (mic.moh/c | tric Method | dissolved ions pollution has entered
m) the water
Total Physical 2000 (ppm) | Conductom | refer to any | some other source of
Dissolved etry minerals, salts, | pollution has entered
Solids (TDS) metals, cations o | the water
r anions
dissolved in
water
pH Chemical 6.5-8.5 Electrometri | Negative log of | Contaminants or
¢ Method hydrogen ion | processes within
concentration water is making water
acidic or alkaline
Dissolved Chemical 4 (ppm) Membrane | Amount of | Low level indicate
Oxygen (DO) Electrode oxygen presence of oxygen
Method molecules consuming
dissolved in the | contaminants,
water biodegradation,
excessive algal growth
Iron Chemical 1(mg/l) Colorimetric | Amount of | natural deposits,
test kit ferrous or ferric | industrial wastes,
ions refining of iron ores,
and corrosion of iron
containing metals.
Ammonia Chemical 1.5mg|l Colorimetric | preferred Fresh waste water
test kit nitrogen- contamination
containing
nutrient for plant
growth. It s
converted to
nitrite (NO2) and
nitrate (NO3) by
bacteria in
presence of
oxygen
Nitrite Chemical 10 mg|l Colorimetric | Intermediate Eutrophication,
test kit state of | potential DO reduction
nitrification

process

> Sawyer, C.N., McCarty, P.L., Parkin, G.F., Chemistry for Environmental Engineering, Tata McGraw-Hill,

2000.

® Peavy, H. S., Rowe, D. R. and Tchobanoglous, G., Environmental Engineering, McGraw-Hill International

Ed., 1985.
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Nitrate Chemical 1mg|l Colorimetric | Final stage of | Eutrophication
test kit nitrification
Phosphate Chemical 0.1 mgj/l Colorimetric | Eutrophication phosphate-containing
test kit fertilizers, partially
treated or untreated
sewage
E-Coli Biological Nil H,S Strip | Presence of | Faecal contamination
test coliform bacteria

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 (56-510),
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 pS, 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, So,

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/I).

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 :

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. Access To Services, Waste MANAGEMENT

PracTices & PuBLic 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 ; ¢) 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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Primary source of water
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mKWA
B Public Taps
/Standposts
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Figure 15 : Primary source of drinking water

Drinking Water Sources

mBottled Water mKWA = Other mPublicTaps/Standposts mWell

R

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

Bathroom wastewater disposal methods
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B Soakpits

M Drain
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B Waterstreams/canals

B Other

M Recyle/reuse

Kitchen wastewater disposal methods

W Soakpits

B Drain

1 Release withinthe
premises

B Water streams/canals

o Other

Black water disposal methods

on an average 1000 - 5000 INR per cleaning.

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

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

Primary method of toilet waste disposal

e 1%
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W Septictank

B Soakpits
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B Community/Shared

Septic Tanks

m Near by drain
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Figure 18 : Primary methods of black water (toilet waste) disposal
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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. Howevers, 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

XXXiii



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

Primary Method of 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.” 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
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Figure 21 : Municipal Solid Waste Management Services: Citizen Perception

Municipal Solid Waste Management
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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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Public Health: Highlights

»  Only 4% of HHSs 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.

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
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B Yes
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Canal Utility for Aleppey
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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
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vil. REcCOMMENDATIONS & 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 Regulation®. 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:

e Conducting student WATSAN survey to identify potential sources of pollution and
waste management practices at the:
¢. 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

xlv



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 Conductivity TDS pH Iron Phosphate Nitrate Nitrite Ammonia Coliforms
(ppm) | (mic.mohjcm) | (ppm) (mgl) | (mgh) | (mgl) | (mgh) | (mgl)
Permissible 4 ppm 300 2000 6.5-8.5 1mg|l 0.1 mg|l 10 mg/l 1mg/l 1.5mg/l Nil
limits - >
Standard-> IS- WHO (2004) IS-10500 IS-10500 | IS-10500 USEPA USEPA USEPA WHO IS-10500
10500 (2004)

St 6 610.5 355.4 6.9 1 5 0 0 3 Not tested
S2 5.9 534.5 | 3082 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 o] o] 3 Present
S13 3.1 496.1 286.2 6.8 1 1 (o] (o] 3 Not tested
S14 3.1 225.3 | 1282 6.8 0.3 0.5 5 0 1 Present
S15 2 537.4 309.2 7 1 1 0 o 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
Target Audience: Students/Faculty, scientists, technicians and stake holders

like agricultural farmers and aquaculture farmers who wish to use automated . . . . )
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
Programme 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
Day 1 (02.05.2016) extending to Automated Biomonitoring in the field.

biosensing in the field.

Inaguration - Prof Bhaskar Ramamurthy, Director, IIT Madaras. 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
Lecture 2 : Overview of of Micropollutants in water and sludge and their which the organism is exposed has caused physiological stress to the organism.

hazards - Prof T.S.Chandra, IIT Madras.

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

Need for the Workshop
Lecture 3: Biomonitoring in Aquacultures - Dr K K Vijayan, Director,

Central Institute for Brackish Water Aquaculture, Chennai. ) ) ) ) ) .
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
Panel Discussion: Problems and Challenges in Biomonitoring in the field which will be of great use for the propagation of automated bio sensing in India.

- Panelists: Dr K.K Vijayan (CIBA), Prof Chandra ( IIT M), Prof.
Franziska ( IGCS), Dr Caroline Gembe (RWTH)

Lecture 4: Automated Biomonitoring- Challenges & possibilities - A
Limnological Perspective- Dr Sunny George , SCMS Water Institute,
Kerala

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
Day 2 (03.05.2016) industries, solid sludge waste management and river protection agency; all over India.

Lecture 1: Introduction to MFB instrument and MFB software Objective of the Workshop

- Ms. Merin Mathew, Research Associate, SCMS Water Institute
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



Lecture 2: Application of MFB under Indian Conditions

- Ms. Anju Theresa Antony and Ms. Linta Joy, M. Tech Interns, SCMS Water Institute

Lecture 3: Molecular tools in biomonitoring of Pollutants
- Prof Caroline Gembe RWTH Aachen University, Germany

Lecture 4: Monitoring and toxicity evaluation of emerging chemical contaminants in
Fresh water systems
- Prof. B. R. Ramaswamy, Bharathidasan University

Panel Discussion - Future and Scope of MFB in India
- Panelists : Dr. K. Karthikeyan (Tamil Nadu Pollution Control Board),

Prof. T S Chandra (lIT Madras), Dr. Tillman (RWTH, Achen Univeristy, Germany) ,

Dr. Ratish Menon ( SCMS Water Institute)

Day 3 (04.05.2016)
Laboratory Demonstration:

Research group of IIT Madras and SCMs Water Institute team, at IGCS, IIT
Madras.

Field Visit and Demo: Site to be decided by Tamil Nadu Pollution Control Board

Interested participants may write to Dr Franziska Steinbruch, IGCS, IIT Madras by
email to franziska.steinbruch@gmail.com and register their names immediately as
we plan to limit the participation to a maximum of 35 for arranging demonstration.

Workshop on Advances in Biomonitoring
and
Demonstration of Automated Biomonitoring of

Pollutants in Water bodies

2nd, 3rd and 4th May, 2016

IC & SR Auditorium, IIT Madras

Jointly Organized by
Indo-German Centre for Sustainability, Chennai
Indian Institute of Technology Madras
SCMS Water Institute, Kerala

(Sponsored by IGCS-DST project and Tamil Nadu Pollution Control

Board)
A
o R
il SzaE
IGCS e &
Tamil Nadu Pollution Control Board P ;
'&-‘__Nr’i‘i
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for SUSTAINAB WATER INSTITUTE
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s part of the
World Water Day
celebrations,

Mohammed  Hanish,
managing director,
KMRL, along with Dr
Indu Nair, senior group
director, SCMS Group,
symbolically  poured
water from a mud pot
into a mud wvessel at
Edappally metro station
to exemplify the concept
of water conservation.
“In the coming days, we
may not be discussing
politics, but every
human will be coming
together to ensure avail-

ability of drinking
water,” said
Muhammed Haneesh.
Students from SCMS
Group of Institutions
distributed World Water
Day messages to all the
passengers who trav-

elled through all 16 sta-
tions of Kochi metro. Dr:

Sunny George, director,
SCMS Water Institute,

G.P. Hari, additional
general manager,
KMRL, and Adarsh

Kumar DGM, KMRL,

Save water for better future

also spoke on the occa-
sion. Meanwhile, SCMS
Water Institute is con-
ducting a feasibility
study on the potential of
rain water harvesting in
all stations of Kochi
metro.
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KMRL & SCMS in
pact for water
harvesting study
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SCMS Water Institute signed MoU
with Kochi Metro Rail Corporation
(KMRL) at their Corporate office
at Revenue Tower, Kochi for
conducting a feasibility study of
the potential of rain water
harvesting at the stations of Kochi
Metro,viaducts and depot. Central
and State Government officials
from various departments
participated in the function.
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The report of water audit conducted by SCMS Water Institute in Guruvayur Municipality handed
over to Mr. K.V. Abdul Khader MLA by Prof. Pramod P. Thevannoor, Vice Chairman, SCMS Group.
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Meloor panchayat prepares

disasterresponseplan

DATA FORDISASTER MANAGEMENT

5 - - -
L TOTAL PLODD WUSDATED AREL

panchayat were
submerged In the flood

The data will help in deciding
the safest camps within its
limit and evacuate the people
without much delay

As per data, Shantipuram,
Poolani, Naduthuruthu,
Kalady, and Kuruppam were
90 percent inundated in the
flood

‘| out of 17 wards in the

GOPIKA YARRIER @Thrissur

MELOOR PANCHAYAT in
Thrissur district, one of the
worst hit regions during the mid-
August flood, has become the
first panchayvat to complete
documenting the mid-August
flood and prepare a flood disaster
response plan.

All the local self-government
bodies were instructed to conduct
a flood survey, taking lessons
from the recent flood that hit the
entire state. But, weeks before
that, Meloor Panchayat, situated
on the banks of Chalakudy river,
had already decided to document

Since the panchayat
took the decisionto

conduct the survey, we
did not wait anymore.
Using a software called Open
Data Kit, the data on flood
water level along with geo-
tagging was collected
sunny George, Managing Director
of SCMS Water Institute

Essential rescue equipment
will be kept in store to face
similar eventualities in future

the effects of the flood with
proper data on the water level
and inundated areas. The task
was completed recently with the
help of SCMS Water Institute.

“It is important to collect the
data soon before the people forget
it. Since the panchayat took the
decision to conduct the survey,
we did not waitanymore. Usinga
software called Open Data KEit,
the data on flood water level
along with geo-tagging was
collected,” said Sunny George,
Managing Director of SCMS Wa-
ter Institute.

Asper the datacollected by the
team, 16 out of 17 wards in the

panchayat were submerged in
the flood. The panchayat has a
river margin boundary of 15.5
km. On August 14, 4.73 sqg.km of
land was flooded while on August
15 an additional 6.30 sg.km of
land was submerged and on
Aungust 16, 8.5 sqJom of land was
destroyed.

Meloor panchayat president P
P Babu said: “One of the major
challenges before us during the
flood was finding the safe path to
rescue the stranded people. With
the help of a flood map, we can
now get a proper idea about all
the places which will get
submerged first and prioritize
the evacuation.”The documenta-
tion of the flood reveals that
Shantipuram, Poolani, Naduthu-
ruthu, Kalady, and KEuruppam
were 90 percent inundated in the
flood. Unfortunately, the water
level in various regions varied
from two feet to a shocking 23
feet. It was in Shanthipuram that
the water level touched 23 feet.
The collected data will also help
in deciding the safest camps
within its limit and evacuate the
people without much delay. Ac-
cording to George, the data docu-
mented through on-field study
could be used for Flood Disaster
Preparedness and Response’ in
the panchayat, which can be tak-
en into consideration across the
state. A couple of MTech Envi-
ronmental Engineering students,
along with the panchayat mem-
bers, conducted the on-field sur-
vey by clicking pictures of post-
flood scemario and
communicating directly to the
local people.

As a part of the preparedness
plan, the panchayat will conduct
awareness classes for the public
on how to act during a disaster
Essential rescue equipment will
be kept in store to face similar
eventualities in future. Also,
efforts will be made to protect the
river banks and their natural
habitat.
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Meloor Grama Panchayat bags award for the Water Security
Plan equipped by SCMS Water Institute.
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KEEPING NEXT GENERATION
OF ENGINEERS UPDATED

The training
session by PRAXIS
focused on the
latest research
methodology

DC CORRESPONDENT

..................................................................

.Tech Environmental
MEngineering students
and faculty of SCMS
College were given a one-day
training by a British agency
PRAXIS at their office in
Panayur, Ottapalam. Students
need to be kept abreast of the lat-
est technological advancements
happening in the world and this
training addressed that. The
training imparted was on the
state-of-the-art research Kerala, and several internation-
methodology adopted by al funding agencies like
agencies like World World Bank, ADB, etc.
Bank, ADB, CIDA Thestudentsgot The students got
etc., for studies and  familiarised with  familiarised with the
implementation of the latest tools latest tools and meth-
environment-related ods, which are manda-
projects. andmethods {51y for collection and
Incidentally, PRAXIS analysis of data, when
is the official training projects of local self-gov-
partner for Government ernments are taken up.
of India, Government of The resource person for train-

ing was Dr M.J. Joseph, Chief
Executive of PRAXIS for south
India.

While the training imparted
was current, the training centre
where it was held was also
unique. PRAXIS has set up their
Kerala office in a 250-year-old
traditional building in a village
called Panayur, once owned by a
local royal family (Kunnathur
Tharavadu).
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Even the groundwater in
more than half Kochi
municipal area is contam-
inated with E-coli bacte-
ria, shows a survey by
SCMS Water Institute.

"The contamination
shows the severity of the
problem. It was due to the
seepage of toilet wastes
dumped in 18 canals,”
mayor Soumini Jain said.

The survey conducted
for implementation of the
23.58-crore Amrita Mi-
ssion project provides a
clear picture of the severi-
ty of pollution in the canal
networks, especially the
11-km Thevara-Perandoor
Canal.

It shows 632 pipes carry-
ing toilet waste have
reduced the once flourish-
ing waterway into a
cesspool of sewage wastes.

Some 216 small and large

DECCAN CHRONICLE -2 -10- 2016

M Kochi's groundwater alarmingly contaminated with E-coli bacteria: Survey

ALARMING...

SCMS School of Engineering and Technology stu-
dents survey the Thevara-Perandoor canal.

I Survey conducted for
implementation of the
¥23.58-crore Amrita
Mission project provides
a clear picture of the
severity of pollution in
canal networks, espe-
cially the 11-km Theva-
ra-Perandoor Canal.

® It shows 632 pipes car-
rying toilet waste have
reduced the once flour-
ishing waterway into a
cesspﬂul of sewage.

Ecological mutnratiﬁn of the 18-canal network is the only solution
to water logging and pollution of water bodies. The survey on TP
Canal is the first step towards such a project.

— SOUMINI JAIN, Kochi Corporation Mayor

drains having the width
ranging from 05 to 6

metres also carry rainwa- ey effluents.

ter along with a dark and
thick fluids containing from Thevara,

The solid wastes dumped
Kadavant-
hara markets and residen-

Sewag waste poIIutes water

tial colonies such as Giri
Nagar and Udaya Nagar h-
as also hit its natural flow.

“The black water with
foul smell remains stand-
still,” she said.

"It creates serious health
problems for the people liv-
ing on the banks of canal.”

She said ecological rest-
oration of the 18-canal net-
work is the only solution
to water logging and pollu-
tion of water bodies. "The
survey on TP Canal is the
first step towards such a
project,” the mayor said.

"“The SCMS Institute was
asked to submit a detailed
project report. It prepared
the report by identifving
the sources of water pollu-
tion and contamination. It
also contains recommen-
dations. The implementa-
tion of the project will be a
new beginning for the con-
servation and rejuvena-
tion of the canal networks
in Kochi, the mavor said.
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' THRISSUR, OCT. 31

Displaying a Keen senge
of social responsibility,
17 postgraduate students
of environmenta] engi-
neering at the SCMS col-
lege of Engineering and
Technology, Koratty,
Thrissur are Preparing a
water quality atlas for
he local panchayat tg
help it overcome jtg
water troubles.

The project, being car.
ried out with the aid of a
Global Positioning
System (GPS), is report-
edly the first of its kind
for any loca] body in the
country;

“The project requires

- Collection of water sam-

ples

These images will later
be Superimposed on the
local body’s official
map,” explaing Mr C.
Sunny George, heaqd of

e Centre for
Sustainable Water
Technology and

anagement , who ig
leading the initiative,

The Panchayat yel.
Ccomes the jdea gag the
Water atlas wil] help it

formulate micro level

strategies for ensuring

long term sustainability

M.Tech Elronmental E
SCMS college of Engineer;

ngineerihg dents at the
ing and Technology examin-

ing water samples for Preparing water quality atlas,

of resources.

“It will alse pProvide
biological ‘and chemica]
barameters for each of
the samples, shedding
light on issues which
may need immediate

chayat.

Once it hag completed
the project for the local
Panchayat, the institu-
tion is hoping to Prepare
similar ‘water quality
atlases for other local

bodies in the district as
well.

-DC

@ The project js
reportedly the
first of its kind
for any locaj
body in the coun-
try.The Panchay-

at welcomes the

idea as the water
atlas will help it
formulate Mmicro
level strategies
for eénsuring long
term sustainabiji-

ty of resources,
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THE NEAW

» INDIAN
FEXPRESS
KWML inks MoU with SCMS Water Institute

Kochi: Kochi Water Metro Ltd (KWML) and SCMS Water
Institute inked a pact for technical cooperation and study on
canal rejuvenation in Kochi. The agreement isa part of the
¥1.528-crore project - the Integrated Urban Regeneration and
Water Transport System which will be implemented by KWML.
Under the project, 34.75 km of canals will be made navigabie
in Kochi. The canals that are included in the project are
Edappally canal (1115 km), Chilavannoor canal (11.23 km).

- canal (9.84 km), Thevara canal (1.41 km),
Thevara-Perandoor ( st why

Market canal (0.66 km) and Konthurut
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