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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”
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I 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/
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Source : 2021, City Lab Kochi, India climate risk and Resilience Assessment - MGI-iki.com.
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Understanding through maps -
- - - - = -

e
COCHIN CITY

COCHIN CITY

Flood vulnerability zones (cumulative score)
[ very hion (6.36 - 7.56)

[ Hish (s.18 - 6.36)
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factor distance from drainage block identified in Kochi City Corporation area

Spatial distribution of the contributing

factor elevation in m above MSL factor factor population density pegkm
sites in meters

~ /.12 "of Corporation area lies in the moderately vulnerableé o /o0 - Major part of the Cochin City Corporation area’ /- )
identified as low vulnerable and is safer compared with other locations
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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. = Critical wards facing Storm water/flooding issues

Sanitation must be prioritized as a crucial compon@8Ffhfrastructure in Kochi, as it is currently in a significantly poor state compared to other sectors anc

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

Methodology

Literature Review

Theoretical literature review Objective 1
To assess the current state of WASH (Water, Sanitation, and Hygiene) in Kochi and identify existing challenges.
Empirical literature review
Methodological literature review

% Historical literature review Objective 2
g To examine how climate change is expected to impact the challenges related to WifgHhnedsochi, particularly in low

ﬁ Systematic literature review

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

g Metanalysis

Scoping review Objective 3
To develop a citywide sanitation strategy that is climate resilient, with a specific focus cedaddraSihiglyioayciralienges re

Critical literature review

Communication and Dissemination

Recommendations : Project Formulation and Proposa

Stages of literature review Methods and tools Objectives Different stages of DRP

FoRwaren &
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1 XKochi/Municipal Corpora 1.a. Mayor of KMC
(KMC) 1.b. Municipal Secretary «
1.1 Engineering Departmer 1.1. Environmental Engin
1.2 Health Department 1.2.a. Health Supervisor
1.3 AMRUT Department 1.2.b. Health Insg&Bidrin
1.4 Centre for Heritage, charge
Environment and Developn 1.3.a. Urban Planner
1.4.a. Director

2.[Greater CochinnDevelopr 2.a. Town Planning Office
é oo AULNOLItY 2.b. Town Planning Office

3./KeralaWaterAuthofitier 3.a. Assistant Engineer
= supply and Waste water
2| Kerala Water Authority managem@ﬂ&uthonty

4. Suchitwa:MisSieohnical 4.a. District Coordinator

Support Group (TSGEAKSC

Amssmu_

5.(Cochin:Smart:Mission Lt 5.a. Deputy General Man
CSML SPVtorejuvenate the previ
- urban ecosystem by ABD
Source : 2022, Author.  Strategies.

Insights from Key Stakeholders

GIZ, ICLEI, WRI, and others, the city is curre
working on climate resilience.
Mixed terrain, high groundwater table, cases of inundation, conneciedl canals
desalination also transportatior
and rapidly developing unplanned settlements
Limited sewerage network (less ih1a@5P@%) the households resyte: o1

does not own any desludging: vchici2s

3 nodes from main land Kedzhmeetjion,
Puthenkurisiegion amdulanthurutbgion.

handled by KWA (5ElaDatulam
cities total sewerage ne:iv.(5Rb6 to 8% coverage.
zones and integrated sewerage masterplan of K
been under progress.

Clean Aquifer campaign in 2923
959% faecal contamination in water bg

dropped as a result of public outrage.

Global South Academic Conclave on WASH and Climate Linkages
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£LLA

KOCHI METRO RAIL LIMITED

iy

KILA

¥ Kerala Institute of
Local Administration

WRI INDIA

Source : 2022, Author.

6./ KochiMetro Rail L(lht&dl ) 6.a. Asst. General Manag

7./Kerala:institutecof Local 7.a. Urban Chair Profess:
Administratiofn autonomous7.b. Senior Urban Fellow
training, research and

consultancy organization

constituted under IGBD,

8.World:Resourcesdnstitut 8.a. Program Manhagéan
- global research piardit Planning And Disaster
organization Resilience

9.[GlZ Indizerman Agency fo®.a. Tec.Expert-dn@GiEz
International Cooperation

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 KWAFE\IRL. (TSN
KIIF3
major part of KMZMLD

Climate resilience should focus on the upcoming areas and the critical locatio
risk management alternatives.

Protection of local
natural resource could make lesser climatc imgacts

water stress since it was an organically planned city.
reclaimed with construction dehiis; City has its o
geographical challe:r2:focusing on Nature based solutions

its high time for Climate
resilience approec

A Multi disciplinary simulation and modeling should be establis

CWAS ..
CRDF &rsiv
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Stakeholder Meetings: Key Takeaways

SLB- indicators

Coverage of Toilets 100% 100% 1. The city is characterized oy
: 5% 8%
Coverage of sewerage network services 100% 6% STP
Collection efficiency of the sewerage 100% 100% coverage
network within
i 9 9 KMC limit

Adequacy of sewerage treatment capacityl00% 6% 2. The city hat
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. Due to thé Jithe frequency of desludging these
Kochi/ India (16. October 2015) 0000 ZOOKI—D . . I
Deskbased Status: REVIEWED FSTPtwo systems is high and hence the qualityds

[ Containment H Emptying H Transport Hj E 100KLD

B plants 4.  The Municipal Corporatjom
and the

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

and hence is victim to indiscriminate dumping of FS.

95% onsite
sanitation
¢teu 1TigJ+E ThEEUAg Ez gEUAgy UAg
m ” needs of future wastewater generation.

Key: T BT  sorelymenaged

Unsafely managed

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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An Analysis of Specific Areas

ClilEle rigs s Sefeicee El

Tidal effect Utban heatisia Sea Level Rise Flooding
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PanampiyNaga ]
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il neyvaraal 2 «can: o
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Saudl-Coloryil NOpPUmpPel O SIS S
E0a Kot OIS .

As a result, the study focused on areas thatwere Jincluding

ThanthorruruthRameshwar@oiloniPanamppilgigarSaudi colony, and Eda Kochi, to conduct
depth analysis

BILL&MELINDA 13
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Thanthonnihururth
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. Critical* survey locations identified

Source: WRI India 2021; NCESS 2010; Sentinel ESA.
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Understanding the sanitation situations at the selected locations

(ol

o <+ Voices from the cit% : ,ke% takeaways .
E l gi 1t UE géE U EUE

¢ 5
[J)
&
S
(1]
c o
g &
0
3 =
= ()
(] =
T c
£ g
— [
(&} >
o | o i |
Soak Pit-SP) . 4-0years - Only20% R () - 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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9%%0- Onsitando- Offsite

- Sanitation Service Chain of Kochi

® Flush - connected to septic tank
® Flush - connected to open drain ® Pit latrines

m Flush - connected to sewer

Themostommorontainmetechnologies
Kochiare the septictank,followedy pit
latrines,and centralizedewerand open

defecatiorsurveyshowthat manyseptic x :
tanksdonotcomplyvithlocatiordesigand O

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

Enelisd Disposal

 —
constructigaoidelines

sludgesillegallandrregularlgumpesh
opemgroundrdirectlyn watebodieg he
treatedvastewatmdisposedthenearby

river !I

Ay

~
~
........

RSO > TreatmerThesewagés conveyetb the
Emptyingnotmonitordaytheauthorities e ’ WWTIh Elamkulamand treatedin an
but managedbly privaterun businesses " activatesludgproceskffluertatasuggest
Desludging doneon requestof the TransporThepropertiesf the influent an adequateatmenperformanck new
residentwhera septi¢ankis overflowing enteringhe WWTBuUggestonsiderable Septadge TreatmentPlant (STP)was
Du¢ohighgroundwatablesnfiltrationf dilutionof the sewageby groundwater constructedcentlyt Brahmapuraasof
onsitéechnologibasto beconsidered Transpoof faecatludges conducteda
unsafdisposandcancausgroundater faecaftludglarucks

contamination

thecitycentewitha capacityf100r3 daily
andhesimilasetupisatWillingtasiand

95% of

STRIES Uwned Liocation APACiY;
tpeday) P (MLD)
watgr

hodies Tanker spills septic waste on Kerala's SIP KIWA Elamkulam 45
Atlantis-Maharaja’s College stretch

o outh ecorded a videoof the ke SIP GCDA Marine Drive 09

FSTP KMC Willington 01

Istand
. . L . FSTP KMC Bh 01
Source : 2016, SFD Promotion Initiative Kochi- GIZ and 2011, city sanitation plan, Kochi-KSUDP, 2021- The New Indian Express. famapiram
. . . o BILL&MELINDA
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Proposed System Of Liquid Waste Treatment

* Zone 1.comprising the northern side of West Kochi area has 21 %01 the Sewage
load concentrated in 10%®f the land area.

__________________________________

{ Muttar STP J

Zone 2 comprising the Eda Kochi area has 20%00f the Sewage i
load concentrated in this area.

__________________________________________________________________________________________

| 1.2lk population || AMRUTproject proposed : 16MLD (2044 22MLD)

i .
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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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------------ - Protecting the assets

Recommendations

Accommodating for the change ——-> — ..................

Upgradation of sanitation system Policy Framework

Develop a disaster response plan Reducing the NIMBY syndrome in Pu Completion of Sanitation value chai Encourage sustainable sanitation

connecting ULB and citizens.

1

|

practices :

ST ENRSERTEN D RI{ES Tl Community lead awareness camp&ign :
connecting Kudumbhashree and localit 1. Toilet : Resilient design. Build climateresilient infrastructure |

1

1

objectives are : vehicles to communities. Address health risks E

Promote hygiene and sanitation 1. Educate the Community 3. TreatmentiWastewater treatment !
2. Address Legitimate Concerns Systems decentralized masterplan. Foster community engagement !

Build community resilience 3. Hold Open Houses 4. Reuse. !
4. Showcase Past Work Support research and innovation |

Develop early warning systems 5. Explain the Property Management !
1

1

|

I

Strengthen coordination & collaboratio

Source : Author.

|
1
1
1
1
|
1
1
1
:
1
1
1
' Ensure access to SEIGIGLGBRUEICEE with the technical support of KILA. 5 2. Conveyance : access of emptying
|
1
|
1
1
1
:
1
1
1
1
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“Not In My Backyard, Not In Anybody's Backyard: Recom mendatlons

Join the Fight Against NIMBY Syndrome™

Upgradation of sanitation system

proiect SIMBY Sanitationln MyBackyard developmenSensibly In MyBackyard

Promoting orsite and decentralized sanitation

Existing mission : Haritha Kerala Mission Stakeholders involved

Reducing the NIMBY syndrome in Pu 5 y, ' ‘( Nodal agency Governmenbwned company

1 1 1

1 1 1

‘ XS L !

Community lead awareness camp#ign = o = E E SUCHITWA Zs Clean Kerala i
5 ObjeCtiVes are : : : n:d\ﬂw‘ﬂ;:aaln MS!F§WSME!QRTENTKEW Company LimitEd :
NDDELRS: DAb | X !

J’I E]q:‘: - . -

Eﬁ]k ﬁ i Training and capacity building programs
\:-‘_" .::‘ : \., E
Educate the Community -— ! K4 \ \e, |
Address Legitimate Concerns , E Q%\ o 9 HARITHA .
- UA : g e 1 0) N ¥ 4 1
Hold Open Houses T“ff By | KUDU:;‘:‘:;HREE KARMA SENAG :
Showcase Past Work L

Supported by

Data collection through Haritkeralam | T T T T T T T T T T ST T T 1

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

+

IMalambhoothafSM IEC Campafgurchitwa
_T EEi CA WUEAUA z+_

Project SIMBY requires 1000 HKS c-hed

Source : Author.
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Conceptualizing of Sanitation Value Chain for Kochi

01 02 03
a
Access to
toiletin > _ > Desludging
emergency Floating through
cases/ islands containment Floating Honey
N suckers
&7 Separate toilets \\\ ~», Watef ways like
L N - can be used for an
__________________ ¢ M integration-desludging
| A
» :
**. : L\.. 03 ¢ Charcoal, sand, coconut
: b -5 husks, humus soil, and wood.chips break
R 7 down waste with the presence of aif.w
'\~ > Floating containment ‘i"‘( - ¢ -
: | —— ﬁ Different Types ;
R p——— — J g J
» | gty SR of Floating "~ >@ - Container 1 with pipe.uses air
g e “ Digesters to break down waste while container 2
‘- - >HDPE floating bridge decomposes waste without-air:"
| : The container s partially
E , -->( € submerged under,water. It deComposes
N0\ A waste withoutair .~ + = ’
Stakeholders involved A A 9 AT >(d /- "The containers are
: N connected in a series and they,

decompose:waste without air
Sources Author.
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Conceptualizing of Sanitation Value Chain for Kochi

Climate Resilient Urban Sanitatidn
Sanitation Value Chain towards Climate
vUEi ai UAT U |

Floating Toilefor islands & other

vulnerable points

Integrated solutions Standalone solutions

Emptying & Transport by Water Metro/ .., Emptying & Trans -y
forry™ FlGaiNG Haney/Siickers S,

Gl e i

@ % ao‘:’@ ad Sl@ﬁ’

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

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

Decentralised Waster Water
Treatment System
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Thank You
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