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Specifying the Topic

Climate Resilient
Ability to cope with the impacts of climate change.
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“Climate Resilient WASH infrastructure
- in Indian cities using Kochi City as a case study”
ada‘ﬂ”z Kochi City

I )

Climate-resilient WASH infrastructure in Indian cities such as Kochi is a critical step towards building a
more sustainable and resilient future in the face of a changing climate.

Source : 2022, Pre-Feasibility Report for lri/ementag’on o/ Sludge Treatment Plants in Kochi Munic
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City Profile- Kochi City

“Financial and commercial Capital of Kerala”

6.8 95 & 7158 L
Lakhs sg.km ‘ person/km?

Population (2011) Area (KMC) Population (2011)
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Average Rainfall Avg altitude lvl from MSL

CEEEETIE climate Risk Index 2021 (Global)  Assessment Framework 2020

Kochi is located in the Ernakulam district of Kerala and is governed by the Kochi Municipal Corporation.
The city is divided into seven zones for administrative purposes. The KMC is responsible for providing
essential services such as water supply, waste management, and sanitation to the city's residents.

Source : September 2019, Mapping how growth in Kochi, Mumbai and Chennai made them flood and drought-prone. The News Minute. 2022, https://kochicorporation.lsgkerala.gov.in/en/
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https://kochicorporation.lsgkerala.gov.in/en/

Discharging of used
water into water body

Deficient urban drainage
system
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Intensity <---> Frequency <---> lrreversibility "\ Climate change impacts

% Susceptibility <---> Exposure <---> Adaptive capacity
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Source : 2021, City Lab Kochi, India climate risk and Resilience Assessment - MGI-iki.com.
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7412 7. of Corporation area lies in the moderately vulnerable to /=11 looc ~ore. Major part of the Cochin City Corporation area [/ 1/ 7.) i«
identified as low vulnerable and is safer compared with other locations

Source : 2014, Urban flood vulnerability zoning of Cochin City, Southwest coast of India, using remote sensing and GIS. Authors : K. Sowmya ¢ C. M. John « N.
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Water Supply Sanitation Solid Waste Management Stormwater Management
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== Critical wards facing water supply issues. == Critical wards facing Sanitations issues. Critical wards facing Solid waste issues. s Critical wards facing Storm water/flooding issues.

Sanitation must be prioritized as a crucial component of WaSH infrastructure in Kochi, as it is currently in a significantly poor state compared to other sectors and is most

affected by environmental challenges.
Source : 2022, Climate Action Plan for Kochi City- Preliminary Assessment, GIZ.
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Methodology

Literature Review

Theoretical literature review Objective |

To assess the current state of WASH (Water, Sanitation, and Hygiene) in Kochi and identify existing challenges.

Empirical literature review

Methodological literature review

Phase 01 : Stakeholder meeting and Field visit

Historical literature review Objective 2

Planning and Preparation

Data Collection

To examine how climate change is expected to impact the challenges related to WASH in Kochi, particularly in low-lying areas.

Systematic literature review

Analysis: Gap analysis, Problem tree analysis, City assessment & project idea

Data Analysis

Meta-analysis

Phase 02 : Stakeholder meeting and Field visit

Scoping review Ohiective 3
To develop a citywide sanitation strateqy that is climate resilient, with a specific focus on addressing the challenges related to WASH in low-lying areas.

Critical literature review

Recommendations : Project Formulation and Proposal.
Stages of literature review Methods and tools (hbjectives Ditferent stages of DRP
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GATES foundation

Communication and Dissemination

Global South Academic Conclave on WASH and Climate Linkages




tocalself Corermment Depariment 1. Kochi MﬂClDal MIU\
(MO

1.1 Engineering Department

1.2 Health Department

1.3 AVRUT Departrrent

1.4 Centre for Heritage,
Environment and Development

. 2 Greater Cochin Development
PN ;
é_’ GREATER COCHIN M
¥ DEVELOPMENT AUTHORITY

3. Kerala Water Autharity - Water
supply and Waste water
£ Kerala Water Authority rranagen'ent' Gd(authmty

4. Suchitwa Mssion -Technical

ANRISSION " Sipport Group (1S3, L0 G

5. Cochin Smart Mission Limited -
C S ML SVtorejuvenatethe prevailing
. emby ABD

Source : 2022, Author. strategies

1.a. Mayor of KMC

1.b. Municipal Secretary of KMC
1.1. Environmental Engineer
1.2a Health Supervisor

1.2b. Health Inspector-SBMin
charge

1.3.a Uban Ranner

l.4a DOrector

2.a Town Rlanning Officer
2.b. Town Planning Officer

3. Assistant Engineer

4.a. Dstrict Coordinator

5.2 Deputy General Manager

Insights from Key Stakeholders

GZ ICLH, WR, and athers, the city is currently
working on climete resilience,
Mxed terrain, high groundwater table, cases of inundation, connected canals
desalination also transpartation
and rapidly develaping unplanned settlerments
Limited sewerage network (lessthan10%)  95% of the households rely on on-site

does nat own any desludging vehicles

3 nades frommmain land Kochi to Keezhmad region,
Puthenkurishu region and Mulanthuruthi region.

handled by KWA (SM.Dat Hamakulam)-
dtiestotal sewerage network 5% to 8% coverage.
zones and integrated sewerage masterplan of Kochi has
been under progress.

Cean Aquifer canpaign in 2021-
95% faecal contamination in water bodies

dropped as a result of public outrage.

Global South Academic Conclave on WASH and Climate Linkages
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KOCHI METRO RAIL LIMITED

A KILA
BLRLY Kerala Institute of

ad

Local Administration

WRI INDIA

giz

Source : 2022, Author.

6. Kochi Metro Rail Linvited (KMR)

1. Kerala Institute of Local
Administration - An autononous
training, research and
consultancy arganization
constituted under LSGD GoK

8 World Resources Institute India
- global research non-profit
organization

9. GZIndia - German Agency for
International Cogperation

6.2 Asst. General Manager

7.a. Uban Chair Professor
7.b. Senior Uban Fellow

8a ProgramManager - Utan
Planning And Disaster
Resilience

9.2 TecBxpert at GZ- India

Global South Academic Conclave on WASH and Climate Linkages

Insights from Key Stakeholders

Cleaning of water bodies and canals
STPs proposed at 5 zones of KWMYKMRL/CSIND
KIFE
major part of KMC - 7/MD
Qlimate resilience should focus on the upcaning areas and the critical locations should have
risk management alternatives.

Protection of local
natural resource could meke lesser climate inpacts

water stress since it was an arganically planned city.
reclaimed with construction debris
geographical challenges focusing on Nature based solutions

its high time for Qlimate

Gty hasitsown

resilience approach

AM.ti disciplinary simulation and nodeling should be established

CWAS ..
CRDF &rsiv
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Stakeholder Meetings: Key Takeaways

SLB - indicators

Coverage of Toilets 100% 100% 5o _ 8% 1. The city is characterized by
(+ B (1}

Coverage of sewerage network services 100% 6% STP
Collection efficiency of the sewerage 100% 100% coverage
network within

' % % KMC limits
Adequacy of sewerage treatment capacity 100% 6% 2 Thecity has
Reuse and recycling 20% - sanitation systems like septic tanks and pits whose
Quality of sewerage treatment 100% 100% overflow is connected to stormwater drain.
Cost recovery 100% - 3.  Duetothe , the frequency of desludging these
Kochi/ India (16. October 2015) 0000
Desk based Status: REVIEWED systems is high and hence the quality is

[COntalnmem H Emptying H Transport Hj~

4. The Municipal Corporation

{offsiw)

and the

9. The city lacks systems for proper monitoring of desludging activities

and hence is victim to indiscriminate dumping of FS.

95% onsite
sanitation
The city’s current FS treatment capacity is insufficient to meet the treatment
m n needs of future wastewater generation.
Key: T - Safely managed Unsafely managed

Source : 2022, Pre-Feasibility Report for Implementation of Faecal Sludge Treatment Plants in Kochi Municipal Corporation by AMRUT and CDD, Bangalore.

FoRwaren &
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An Analysis of Specific Areas

Climzite flsks copslosrea

Tidal effect Urbanheatisland Sea Level Rise
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As a reault, the study focused on areas that were , including
Thanthonni Thuruthu, Rameshwaram Colony, Pananppily nagar, Saudi colony, and Eda Kochi, to conduct a norein-
depth analysis.
BILL& MELINDA 13
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Thanthonni Thururth

Panampilly Nagar

Nazreth Beach - Rameshwaram Colony

&b
Saudi colony- Thoppumpady
Eda Kochi
- 8 = &
0y —— o=
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. Critical - survey locations identified

Source: WRI India 2021; NCESS 2010; Sentinel ESA.
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Voices from the city : key takeaways

“Zooming in: Understanding Local Perspectives through Questionnaires” ) o - ]
Understanding the sanitation situations at the selected locations
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Soak Pit- SP) P ey ____ 410years : PR Only 20% : I <10 years : . Only20%
- i e T s
ettt | FETERRR e | T fEET | [T T FEET |
Emptying
Transport NIL - Not Accessible for Aware of disposal- Aware of disposal - Aware of disposal - Aware of disposal -
tankers any 3 FSTPs Willington Island Plant Willington Island Plant Willington Island Plant
Treatment
Safe Reuse or Disposal
I e [ § [ R [ § [ [ § [ R [ § [ R
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-t h-Ole Sanitation Service Chain of Kochi

m Flush - connected to sewer ® Flush - connected to septic tank

® Flush - connected to open drain ® Pit latrines

The most commmon containment technologies in

............................................ > End-use /D sposal
Kochi are the septic tank, followed by pit
latrines, and centralized sewer and open . ©|1 ot | dudgeisillegally and irregularty currped on
defecation Surveys show that meny septic ) * g 5 20 [-—l @@E) open ground or directly in water bodies The
tanks do nat conply with location, design and ey \ treated wastewater is disposed to the nearby
construction guidelines N g : i iver.
l‘\:‘ i FIver. !I
, S > Treatrent: The sewage is conveyed to the
Enptying is nat monitored by the authorities e WAMP in Hanmkuam and treated in an
. . e .
but managed by private run businesses _ _ activated sludge process. Hfluent data suggest
Desludging is done on request of the Iransport: The properties of the  influent an adequate treatmment perfomance. A new
residents when a septic tank is overfloning entering the WINIP suggest considerable Septagel Treatment Plant (ST was
Due to high groundwater tables; infiltration of diution of the sewage by groundwater. constructed recently at Brahnmapuram east of
onsite technologies has to be considered as Transpart of faecal sludge is conducted via the city center with a capacity of 100 n8 daily
unsafe disposal and can cause ground water faecal sludge t"UdG and the siilar set upis at Wllington island
contamination STB/ES Uwned Liocation GapACTTY
95% of [ - (per day) 'r: (ML) !
l‘aﬁiﬁ; - - ; SIP KWA Elamkulam 45
sk il sodlobesidip ool
f(‘ o S g SIP GCDA Marine Drive 09
TP KMe Willington 01
Island
Source : 2016, SFD Promotion Initiative Kochi- GIZ and 2011, city sanitation plan, Kochi-KSUDP, 2021- The New Indian Express TP Kie

Bhramapuram 01

Global South Academic Conclave on WASH and Climate Linkages CWAS ==
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Proposed System Of Liquid Waste Treatment

| Muarsrr | e
: Zone 1 comprising the northern side of West Kochi area has 21% of the Sewage
load concentrated in 10% of the land area.

__________________________________

Zone 2 comprising the Eda Kochi area has 20% of the Sewage |
load concentrated in this area. ,

__________________________________________________________________________________________
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The total liquid waste generation in Kochi, for future is estimated to be 105.11 MLD.
Projected wastewater to be collected by 2041 The present treatment capacity of the Sewage Treatment Plants is 5.6 MLD.

So, presently there is a gap of 100 MLD.
Source : 2022, Pre-Feasibility Report for Implementation of Faecal Sludge Treatment Plants in Kochi Municipal Corporation by AMRUT and CDD, Bangalore.
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Recommendations

------------ - Protecting the assets ———=>! Accommodating for the change ———9— Sommeeeeemeoon

Upgradation of sanitation system Policy Framework
Develop a disaster response plan Reducing the NIMBY syndrome in Public Completion of Sanitation value chain Encourage sustainable sanitation

Develop early warning systems . Explain the Property Management-

E Ensure access to safe drinking water with the technical support of KILA. 5 2. Conveyance : access of emptying
: connecting ULB and citizens.

1

|

practices :

Strengthen sanitation infrastructure Community lead awareness campaign - :
connecting Kudumbhashree and localities 1. Toilet : Resilient design. Build climate-resilient infrastructure E

1

objectives are: vehicles to communities. Address health risks E

Promote hygiene and sanitation . Educate the Community 3. Treatment: Wastewater treatment !
. Address Legitimate Concerns Systems - decentralized masterplan. Foster community engagement !

Build community resilience . Hold Open Houses 4. Reuse. !

. Showcase Past Work Support research and innovation :

1

i

1

I

Strengthen coordination & collaboration

Source : Author.
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“Not In My Backyard, Not In Anybody's Backyard: Reco mmen d at IONS
Join the Fight Against NIMBY Syndrome"

Upgradation of sanitation system

project SIMBY : “Sanitation In My Backyard’ development Sensibly In My Backyard.

Promoting on-site and decentralized sanitation

Existing mission : Haritha Kerala Mission Stakeholders involved

Reducing the NIMBY syndrome in Public

Nodal agency Government-owned company

5 WY |
LSGD ( SUCHITWA A Clean Kerala

Community lead awareness campaign -
5 objectives are:

MISSI“" Company Limited

Local Self-Government Department

Government of Kerala nﬂ&@@“ﬁo 4080 5 LOCAL SELF GOVERNMENT DEPARTMENT KERALA

P> ettt ettt

éﬁ}% ﬁﬁ% Training and capacity building programs
. o o? JETN : O E
Educate the Community -_— ﬁL ::\: | K74 \ \e, |
Address Legitimate Concerns N o : q%\ & 9 HARITHA .
o uAnn { 1 O)s \> N ¥ 4 1
Hold Open Houses ! A7 fﬁr T | Joen KARMA SENAG !
: - , KUDUMBASHREE I
Showcase Past Work .

Supported by

Data collection through Haritha Keralam | T T T T T T T T m T 1

Mission App
Data required : locations, sizes/ capacity of
Septic tank, avg HH, previous desludging date

+

“Malambhootham FSM |EC Campaign Suchitwa
Mission Kerala SBM Sanitation”

' J KILA

R&Y Kerala Institute of
Local Administration

Project SIMBY requires 1000 HKS c-hed

Source : Author.
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Conceptualizin

01 0 03
a
Access to
toiletin > _ > Desludging
emergency Floating through
cases/ islands containment Floating Honey
S suckers
- Separate toilets \\\
| 2
+ . h 03
| A g - @
o> Floating containment i"d = {
e — : Different Types
R p—— e J 7 J
- { kg, =2 of Floating - N
— i Digesters
*~ - > HDPE floating bridge
s >@
Stakeholders involved A \ \ R ittt >(d

Sources Author.
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of Sanitation Value Chain for Kochi

o, Water Wéys like
\ can be used for an
integration desludging

- Charcoal, sand, coconut
husks, humus soil, and weod chips break
down waste with the presence.of.air.

- Container 1 with pipe uses air;
to break down waste while €ontainer 2
decomposes waste without air:

- The container is partially
submerged,under; water. It decomposes
waste without air — — « = g

R
¢

- The containers are
connected in a series and they
decompose waste without-air

Global South Academic Conclave on WASH and Climate Linkages

GATE S foundation



Conceptualizing of Sanitation Value Chain for Kochi

Integrated solutions Stand-alone solutions

Climate Resilient Urban Sanitation - *
Sanitation Value Chain towards Climate
Resilience “

DEWATS

_for islands & other Emptying &Transiort bi Water Metro/ Emptying &Transiort- _

vulnerable points

ferry -

L Tt )
1. Sectier 2. Anacredic Baftled Reactor
- Sogn

Wurkchs
e S e B o R e SN s S e

Gl e i

@ % ao‘:’@ ad Sl@ﬁ’

Decentralised Waster Water
Treatment System

Source : Author.
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