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Notlce to readers:

Our report shall be prepared solely for Client. KPMG
does not accept or assume any liability, responsibility,
or duty of care for any use of or reliance on this report
by anyone, other than our Client, to the extent agreed
in the Agreement.

Impact assessment is limited to the projects allocated
by Client.

OECD-DAC assessment framework shall be used in
preparing the report as detailed herein. No professional
assurance standards ex. ISAE, SSAE etc. shall be
applied while preparing this report and accordingly the
rigors applicable under such standards are not
applicable for the scope covered by our report.

Procedures, analysis and recommendations, if any,
shall be advisory in nature basis the information
collected from Cl i ent 0 swvebsite
(https://www.kotak.com/en/home.html)  and  those
provided by the Client.

Our observations represent our understanding and
interpretation of the facts based on reporting of
beneficiaries and stakeholders.

Our report, by its very nature, may involve numerous
assumptions, inherent risks, and uncertainties, both
general and specific. The conclusions drawn shall be
based on the information available with us at the time
of preparing the report.

We shall not perform an audit and shall not express an
opinion or any other form of assurance. Further,
comments in our report shall not be intended, nor
should they be interpreted to be legal advice or opinion.
Client shall be fully and solely responsible for applying
independent judgment, with respect to the findings
included in the report, to make appropriate decisions in
relation to future course of action, if any. We shall not
take responsibility for the consequences resulting from
decisions based on information included in the report.

While information obtained from the C1 i e websites
(https://www.kotak.com/en/home.html) has not been
verified for authenticity, accuracy, or completeness, we

have obtained information, as far as possible, from
sources generally considered to be reliable. However, it
must be noted that C| i ewelbsifesnay not be updated
regularly. We assume no responsibility for the reliability
and credibility of such information.

Our work shall be limited to the specific procedures
described in this Engagement Letter and shall be based
only on the information and analysis of the data
obtained through interviews of beneficiaries supported
under the CSR projects, selected as sample
respondents and discussions with Client team and
stakeholders of the CSR projects. Accordingly, changes
in circumstances or information available after the
review could affect the findings outlined in our report.

In no circumstances shall we be liable, for any loss or
damage, of whatsoever nature, arising from information
material to our work being withheld or concealed from
us or misrepresented to us by any person to whom we
make information requests.

In accordance with its policy, KPMG advises that
neither it nor any of its partner, director or employee
undertakes any responsibility arising in any way
whatsoever, to any person other than Client in respect
of the matters dealt with in this report, including any
errors or omissions therein, arising through negligence
or otherwise, howsoever caused.

In connection with our report or any part thereof, KPMG
does not owe duty of care (whether in contract or in tort
or under statute or otherwise) to any person or party to
whom the report is circulated to and KPMG shall not be
liable to any party who uses or relies on this report.
KPMG thus disclaims all responsibility or liability for any
costs, damages, losses, liabilities, expenses incurred
by such third party arising out of or in connection with
the report or any part thereof.

By reading our report, the reader of the report shall be
deemed to have accepted the terms mentioned
hereinabove.
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Abbreviations:

Abbreviation Full form

CCD Centre for Collective Development

CSR Corporate Social Responsibility

FGD Focus Group Discussion

Kl Key Informant Interview

KMBL Kotak Mahindra Bank Limited

osceAC S
QA Quiality Assurance

SDGs Sustainable Development Goals

NDVI Normalised Difference Vegetation Index

NDMI NormalisedDifference Moisture Index
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Project details:

Project Implementation Period 01-Jan2024 to 31Mar-2024

Partner Organization Sahakara Mitra Samstha Centre For Collective Developr

Location Karnataka
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Executiemmary

Thisimpact assessmenbf Kotak MahindraBank[ A Y A CSRRigparted initiative; SahakaraMlitra
SamsthaCentrefor CollectiveDevelopmentproject was conductedusingthe OECEDACevaluation
framework, covering six criteria; Relevance,Coherence, Effectiveness, Efficiency, Impact, and
SustainabilityThe study employeda mixed-method approach,including107 stakeholderinteractions
(conducted across Farmers, Program team and PRI members), supported by thematic analysis,
technicalanalysisand performancedatareview

Belowarethe keyfindingsbasisthe impactassessmentrom the project:*

KEY FINDINGS

Farmersreported that they have diversified
their livelihood opportunities through multi-
cropping,fisheries,livestockpost the project
implementationdueto increasedwater levels

Farmers reported increase in water levels|
in the community watetanks post project
implementation

Farmers reporteaeduction in water usage
per crop cycle, indicating that improved soil
structure and moisture retention from silt
application.

Farmers reported increase in crop yield per
acre following the project which highlights
the positive impact on productivity

Farmers reported that their income has
improved due to better crop yields and
reduced input costs like labor costs spent in
irrigation, reduced fertilizer cost, depreciatio
cost of machines used for irrigation

Farmers reported improvement in their
income brackets fronupto 1-2 lakhs per
annum to 34 lakhs per annum

-

Farmers reported that they consider this
project was important to reduce water
stress in their village

Farmers reported reduction in the usage
of chemical fertilizer

*Based on the technical analysis
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Kelfindingsnthel echnidalalysis

Belowarethe keyfindingsfrom the technicalanalysisacrossthe following parametersfor Bhupasandra

Chinnapanahalli Micro Watershed — Bhupasandra Lake

NDMI - November 2025
(Post-implementation)

Highest Recorded: 0.45
Lowest Recorded: - 0.57

NDMI - November 2022
(Pre-implementation)

Highest Recorded: 0.44
Lowest Recorded: -0.38

Chinnapanahalli Micro Watershed — Bhupasandra Lake

NDVI - November 2022 NDVI - November 2025
(Pre-implementation) . ..;* (Post-implementation)

-
e 8 % Highest Recorded: 0.89
SV 0MF % LowestRecorded: -0.57

Highest Recorded: 0.91
Lowest Recorded: -0.71

NDMI increased from 0.44 to 0.45, reflecting impro
soilwater retention and vegetation moisture across
the catchment.

NDVI improved from 0.89 (2022) to 0.91 (2025),
indicating healthier riparian vegetation and
improved canopy density.

February 2022

Vegetation
Barren
Water
Settlement

Chinnapanahalli Micro Watershed — Bhupasandra Lake

February 2025

Vegetation
Barren

Water
Settlement

Vegetationcover surgedfrom 38% to 58% (+20%), while barren land reduced

from 50%to 27% (-23%), signifyingconversionof degradedandinto productive

greenzones

*Based on the technical analysis
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Kelfindingsnthel echnidalalysis

Belowarethe keyfindingsfrom the technicalanalysisacrosshe following parameterfor Ajjenahali-

Gollarahattil Micro Watershed —Ajjenahalli Lake

NDVI - November 2022

NDVI — November 2025
(Pre-implementation)

458 (Post-implementation)
3y . B Highest Recorded: 0.97 e Highest Recorded: 0.89
- Lowest Recorded: -0.49 Lowest Recorded: - 0.59
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Gollarahattil Micro Watershed —Ajjenahalli Lake
NDMI — November 2022
(Pre-implementation)

e Highest Recorded: 0.62
x e Roort: s Highest Recorded: 0.47
b T I T Lowest Recorded: -0.28
P -

NDMI — November 2025
(Post-implementation)

NDVI decreased from 0.97 (2022) to 0.89(2025)
indicating decline in riparian vegetation and

canopy density which could be attributed to
harvesting seasonal fluctuations.

NDMI increased frord0.46 to0-0.28, reflecting
improved soHwater retention and vegetation
moisture across the catchment.

February 2022

Vegetation
Barren
Water
Settlement

Gollarahattil Micro Watershed —Ajjenahalli Lake

February 2025

Vegetation
Barren
Water
Settlement

Vegetationcoversurgedfrom 45%to 60%(+15%), while barrenland reducedfrom 44%

to 26%(-18%), signifyingconversionof degradedandinto productivegreenzones

*Based on the technical analysis
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Kelfindingsnthel echnidalalysis

Belowarethe keyfindingsfrom the technicalanalysisacrossthe following parametersKarekyatana

Karekyatana Micro Watershed —Karekyatana Lake Karekyatana Micro Watershed —Karekyatana Lake
NDMI - November 2022 NDMI — November 2025 NDVI - November 2022 NDVI - November 2025
(Pre-implementation) (Post-implementation) " (Pre-implementation) (Post-implementation)
Highest Recorded: 0.55 + -5 Highest Recorded: 0.58 ol Highest Recorded: 0.88 Highest Recorded: 0.89
Lowest Recorded: - 0.34 ! Lowest Recorded: -0.31, P Lowest Recorded: - 0.65 Lowest Recorded: - 0.39
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NDMI increased from 0.55 to 0.58, reflecting

NDVI improved from 0.88 (2022) to 0.89 (2025),
improved soHwater retention and vegetation
moisture across the catchment.

indicating healthier riparian vegetation and
improved canopy density.

Karekyatana Micro Watershed —Karekyatana Lake

% 0, 0%
0% 1-0% February 2022

February 2025

Vegetation
Barren
Water
Settlement

Vegetation
Barren
Water
Settlement

Vegetationcover surgedfrom 19%to 38% (+19%), while barrenland

reducedfrom 81%to 51% (-30%), signifyingconversionof degraded
landinto productivegreenzones

*Based on the technical analysis
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Kelfindingsnthel echnidalalysis

Belowarethe keyfindingsfrom the technicalanalysisacrossthe following parametersfor Navelt

Navelil Micro Watershed -Naveli Lake

NDMI - February 2025

NDMI - February 2022
(Post-implementation)

(Pre-implementation)

Highest Recorded: 0.62
Lowest Recorded: -0.22

Highest Recorded: 0.41
Lowest Recorded: - 0.25
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Navelil Micro Watershed -Naveli Lake

NDVI - February 2025
(Post-implementation)

Highest Recorded: 0.88
Lowest Recorded: -0.53

i

NDVI - February 2022
(Pre-implementation)

Highest Recorded: 0.83
Lowest Recorded: - 0.10
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NDMI decreased from 0.62 to 0. 41, which could be
due to seasonal variations like harvesting, industrial

and domestic use, reflecting slight reduction in soil
water retention and vegetation moisture across the
catchment.

NDVI improved from 0.83 (2022) to 0.88 (2025),
indicating healthier riparian vegetation and improveg
canopy density.

February 2022 3% 1%

Vegetation
Barren
Water
Settlement

Navelil Micro Watershed —Naveli Lake

February 2025

Vegetation
Barren
Water
Settlement

Vegetation cover surged from 47% to 49% (+2%), while no reduction in barren land
increasedproductivegreenzones

*Based on the technical analysis
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Kelfindingsnthel echnidalalysis

Belowarethe keyfindingsfrom the technicalanalysisacrossthe following parametersfor Yaladabhag

Yaladabhag Micro Watershed -Yaladabhag Lake

NDMI - November 2025
(Post-implementation)

Highest Recorded: 0.89
Lowest Recorded: -0.38

NDMI - November 2022
(Pre-implementation)

Highest Recorded: 0.88
Lowest Recorded: - 0.60
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Yaladabhag Micro Watershed -Yaladabhag Lake
NDMI - November 2022 NDMI - November 2025
(Pre-implementation) » (Post-implementation) R
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NDVI improved from 0.88(2021) to 0.89 (2025),

indicating healthier riparian vegetation and improved
canopy density.

There is no change in NDMI valugicating

consistent hydrological conditions despite
fluctuations in surface water spread

February 2022

Vegetation
Barren
Water
Settlement

Yaladabhag Micro Watershed —Yaladabhag Lake

February 2025

Vegetation
Barren
Water
Settlement

Vegetationcover surgedfrom 31% to 50% (+19%), while barren land

reducedfrom 64% to 47% (-17%), signifyingconversionof degraded

landinto productivegreenzones

*Based on the technical analysis
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OEdIAEValuation

Thevariouscomponents/outcome®f the programwere evaluatedusingthe OECIDACcriteria, which
include relevance,effectiveness efficiency,impact, and sustainability The findings of the study are
categorizedasfollows.

A The project addressedcritical community need for water security About 95% of
respondentsagreed that water stress had reduced after implementation, and 77%
Relevan CE stated the project was important for their village Thishighlightsthat the intervention
was highly relevant to local priorities and aligned with the broader goal of improving
agriculturalresilience

Effectivenes

Sustaina

Efficiency

OECD-DAC
evaluation framework

A

A

A

The project effectively achievedits intended outcomes 93% of farmers
observedincreasedwater levels, and 97% reported improved irrigation
availability Additionally, 75% confirmed they could grow more cropsthan
before, indicatingthat the interventionssuccessfullylenhancedagricultural
productivityandwater accesdo intendedbeneficiaries

90% of respondentsexpressechigh confidencein maintaininginterventions,
and training adoption was widespread However, technical analysis
highlightedgroundwaterdepletion trendsin 2024 and mixed soil outcomes,
indicating the need for continued governanceand adaptive measuresto
ensurelongterm benefits

A Theproject createdsignificantecologicaland economicimpact Vegetation

coverincreasedacrosssitesby 15¢20% barrenland reducedsubstantially,
and 99% of farmers reported income improvements These outcomes
highlight the LINE 2 $ddtiibQtion to environmental restoration and
livelihoodenhancement

Resourceavere utilized efficiently to achieveintended outcomesin the
project. 78% of farmers reduced water usageper crop cycle, and 76%
reducedfertilizer use, largelydue to silt applicationimproving soil fertility
and moisture retention. Thesechangedowered input costsand improved
productivity,demonstratingcosteffectiveness

A Theprojectis coherentwith local governancesystemsand global developmentgoals 97%
of GramPanchayatsctivelyparticipatedin sustaininginterventions,and the project aligns
with multiple SDGsincludingSDG2, 6, 8, 13.. Thisreflects good integration with existing
policiesandcommunitysystems

- Does not meet expectation

Partially meet expectations - Meet expectations
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Background

This report aims to assessthe impact of Kotak Mahindra Bank [ A Y A (C8rpofate Social
Responsibility(CSR)funding for the restoration and conservationof traditional water tanks in
Karnatakaand Andhra Pradesh The initial section provides an overview of Kotak Mahindra Bank
Limited, the global and local context of water scarcity,and the urgent need for tank rejuvenation
initiativesin semtarid regionin India

Establishedn 1985 KotakMahindraGroupis one of India'sleadingfinancialservicesconglomerates
It aspiresto be a trusted partner and contributestowards the economic,environmental,and social
growth of the nation and is also committed to contribute towards United b | { A (BN) Sustainable
DevelopmentGoals(SDGs)Thebankhasa strongfocuson CSRnitiatives and believesin givingback
to society Thissets out its vision, mission,governance,and CSRocus areasto fulfill its inclusive
growth agendain India Under its CSRprogram, Kotak Mahindra Bank has committed significant
funding for promoting Environment& SustainableDevelopmentinitiatives in India, recognizingits

importancefor the socialandeconomicdevelopmentof the country.

Aspart of its commitmentto environmentalsustainability,KotakMahindraBankpartneredwith CCD
where . |y CSBRsupport enabledde-siltation of water tanks includingactivities suchas Farmer&

communityengagementpPesiltingof waterbodies Surfacewater capacitycreation,Waterbodysystem
restoration These interventions were designed to increase water storage capacity, enhance
groundwaterrechargerestorenative biodiversity,and createclimate-resilientecosystems

Focuses on building strength within
r- individuals and communities to
Fesilience&ithstand any challenge by
supporting livelihoods, promoting
® sustainable practices that let
communities thrive amidst the
crisis.

Through this pillar bank attempts
bridge gaps ad ensure that
underserved communities have
opportunities to grow so that no
one is left behind in the journey
towards progress.

The bank tries to promote diversit

- Through this pillar the bank
and create opportunities for

" . emphasizes on benchmarking
vulnerable communities, ensuring excellence by strengthening

that everyone regardless of . B organizations that deliver essential
background has an equal chance 1088 [Evel [T To AWM IR KX (1 (¥ 11 []q Services to ensure long term impact

part_icipate s ben_efitted i and sustainable development.
social and economic growth.
KotakMahindra. | y CSRstrategy emphasizereating measurableimpact acrossits core pillars,
with environmentalconservationas a key focusarea The Bankinvestsin initiatives that strengthen
L ¥ R &dol6nicalinfrastructure, promote sustainablewater management,and foster community
participation Theseefforts integrate environmentalrestoration with socialdevelopment,positioning
the Bankasa responsiblecorporatecitizencommittedto buildinga sustainableandresilientfuture.

Source
1. KotakMahindraAnnualActionReport, 2025
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CSR initiatives are
focused in areas such &slucation,
Livelihood enhancement,
Entrepreneurship and Innovation,
Healthcare, Environment
and Sustainable Development,
Relief and Rehabilitation and
Sports.

Kotak Mahindra Group invested

0y ¢ dn CSRRitEB/es
during FY 20225, covering
education, livelihood,
0 q healthcare, environment, relief,
rehabilitation, and sports,

reflecting strong commitment to

community development.

Key impac
Indicators

¢KS O2YLIyeQa [/ {w

benefitted 14.6 lakh+ beneficiaries

which reflects the wide reach and
effectiveness of its programs.

The CSR programs focusing on sports
has trained30+ professional athletes
who won80+ medalst national and

1.5 lakh+ saplings planteand 16 international levels, strengthening

lakh+ KL water harvesting capacity LYRAI Q& &LR2NIa S024ai
created driving climate resilience and
environmental sustainability through

vy2ilr1Qa /{w FOGAGAGASED

Glob@bntext

Wateristhe foundationof life andthe most critical naturalresourcefor sustainingecosystemshuman
health, and economicdevelopment It regulatesclimate, supports biodiversity, and enablesevery
biological process Beyond drinking and sanitation, water underpins food security, without it,
agriculturecollapsesand societiesface hungerand poverty. Globally,freshwateravailabilityis under
severestress the UN warnsthat by 2030, nearly half the g 2 NIpépQation will experiencewater
scarcity! Thisis not just aresourceissug it is a survivalchallenge Water scarcityis intensifyingdriven
by population growth, climate change,and infrastructure decay Around one-third of the 4 2 NI RQa
population lacks accessto safely manageddrinking water, and semtarid regions are especially
vulnerabledue to irregular rainfall and high evapotranspiration Accordingto the World Bank, India
has18%of the g 2 NJpdp@aiionbut only 4% of globalwater resources Thisscarcityalsothreatens
wildlife and natural habitats, disrupting biodiversity and destabilizing ecosystems When water
systemdfail, the ecologicabalancecollapsesaffectingforests,wetlands,and speciessurvival

Indidbontext

In India,the pressureon water systemsds acute In 2023 91 million Indianslackedaccesgo safewater.
Southernstatesincluding Karnatakaand Andhra Pradeshare experiencingsignificantlylow reservoir
levelsonly around 17¢29% of capacity,far below the decadeaverage Thissituation reflects broader
trends in South India where EINifio-driven poor monsoon seasonsand rising temperatures have
exacerbateddroughtconditions

Sources
1. UnitedNationsWorld Water DevelopmenReport(UNESCQ023
2. WorldBankReport2023
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Watertankshavebeenanintegralpartof Y I NJ/ | ifiabitjohalhater managemensystemfor centuries
Known locally as kere, kalyanis or pushkarinis these tanks were ingeniously designedto capture
monsoon rainwater, recharge groundwater, and provide irrigation for crops They also served as
communityhubs, supportinglivestock,fisheries,and even cultural rituals. Historicallythesetanks played
a critical role in sustainingagriculture in semtarid regions, where rainfall is erratic and groundwater
reservesare limited. However,despite their historical and ecologicalimportance, many of these tanks
havefallen into neglect Siltation,causedby soil erosionand runoff during rains, hasdrasticallyreduced
their storagecapacity Encroachmentor urban development,pollution from agriculturalchemicalsand
lack of maintenancehave further degradedthese systems Accordingto the Central Pollution Control
Board,a significantproportion of L Y R Wwakte€badiessuffer from siltation and contamination,leadingto
poor water quality and lossof aquaticbiodiversity® Thisdeterioration not only impactsirrigation but also
disruptsecosystemsand communitylivelihoods

Historicallymostof Y I NJ/ | faretahk&were constructedby
rulers, chieftains, wealthy merchants, or religious patrons as
acts of charity Thesetanks, often referred to as sagarasor
lakes,were engineeringmarvelsof their time. However,such

w6 v "\

2%
.;‘Ar V‘IJ

L 5, large tanks are rare; more than 90% of Y | NJ/ | tahk$ dreQ a
¥ ;j small units, each servinglessthan 40 hectaresof ayacut,and
M about 16,400 tanksirrigate lessthan four hectareseach T,ank
irrigation once accounted for 44.25% of Y I NJ/ I (net] I Q:
u & irrigated areain 1956¢57, but this sharehasplummetedto just
W x‘_& 6.17% Thisdeclineis primarily due to siltation, collapseof old

weirs, and inadequate maintenance funding Government
allocationsfor tank upkeep remain insufficient, and irrigation
usersrarely contribute to restoration costs,allowingenormous
potential to go untapped Over 70% of the 3,524 minor
irrigation tanks in Karnataka have gone dry due to poor
monsoonrains, leavingonly 1% of tanks with more than 50%

Fig, 4. Spatial distribution of area under tank irrigation (area in
percentage)

storagecapacity*
% of area 1956 1975 2019
Thus,tanks are more than water storage structures,they are undef  Noof %of No. % of No. %of
ecologicalassetsthat maintain soil moisture, prevent floods, ""“.k"“' dis-  dis-  of  dis-  of  dis
and sustain biodiversity Their decline has cascadingeffects BROL wits wics dis s dis- it
groundwater depletion, crop failures, and increased - s tricts -~ ;‘;‘“ -
vulnerabilityto drought In AndhraPradesh similar traditional = f
. . . . 10-20 3 1579 2 1053
tanks (cheruvug once sustainedagricultureand village life but
. L 20-30 4 205 2 1053 6 222
now face the same challenges Revivingthese tanksis critical 00 ) 1053 | 70
. . . - 2y - - 2
becausehey are costeffective,decentralizedsolutionsthat can 40 ‘ Qi s ol
miti rough ilize rural nomi nd restor i “ -
tgat_e drought, st_ab e rural econo eg, a_ d egto e Totd b 15 w0 710
ecologicalbalance Without them, water scarcitywill continue —
. . . o . Source: Hand book of Karnataka and Suvarna Karnataka
to threatenfood security,rural livelihoods,andbiodiversity

Source
3. Annualreport 2021-22, CPCBMinistry of EnvironmentForestand Climate,Go)
4. Changesn the areaundertankirrigation in Karnatakag A spatiotemporalanalysis
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ImportamcEarmensd\griculture

Wateristhe singlemostimportant input for agriculture,accountingfor nearly 70%of globalfreshwater
withdrawals® Without reliable water supply, crop yields decline, soil fertility deteriorates,and rural
economiescollapse Alongsidewater, resourceslike fertile soil, organic matter, and biodiversity are
essentialfor sustainablefarming Healthyecosystemsegulatewater cycles,prevent soil erosion,and
maintainnutrient balanceall of whichare vital for productiveagriculture

Forfarmers,water is not just aresourcea it isthe foundationof agriculturalproductivity Cropsrequire
adequatewater for germination, growth, and yield. In semtarid regionslike Karnatakaand Andhra
Pradeshwhere rainfall is unpredictable,tanks provide a lifeline by storing water for irrigation during
dry spells Theyreducedependenceon groundwaterwhichis rapidlydepletingdueto over-extraction
Tanksalsoimprove soil moisture, reducefertilizer requirements,and enablemultiple croppingcycles,
thereby increasingfarm income Beyondirrigation, tanks support livestock and fisheries, creating
supplementaryincome streams for rural households They help maintain ecological balance by
rechargingaquifersand sustainingobiodiversity,whichindirectly benefitsagriculturethrough pollination
and pest control. In short, tanks are critical for ensuringagriculturalsustainability,food security,and
rural resiliencethus as climate changeintensifiesdroughtsand floods, integrated water management
systemdike tanksbecomeindispensabldor adaptingto thesechallenges

Abo@ahakdtar@amstiientferCollectivevelopn(€dD)

The SahakaraMitra Samstha- Centrefor CollectiveDevelopment(CCD)s a non-profit organization
foundedin 2003 with the missionto transform the lives of smalland marginalfarmersin India CCD
works primarily in the statesof Karnataka AndhraPradesh,Telanganaand Maharashtra,focusingon
building sustainableivelihoodsthrough the establishmentof memberowned, membermanaged,and
membercontrolled cooperatives By educatingfarmers about the power of collective methods and
guidingthem in harnessinghese techniques,CCDhelpsreduce systemicinefficienciesin agriculture
Theorganizationsupportsover 43,000 farmersacrossl,200 villages,enablingthem to cut down costs,
improveyields,receivefair valuefor their crops,andgainbetter control over marketfluctuations CCD's
initiatives have enhancedagricultural productivity, reduced dependencyon chemicalfertilizers, and
increasedfarmers'incomes,thereby contributing to the overall sociceconomicdevelopmentof rural
communities

Source
5. UnitedNationsWorld Water DevelopmenReport(UNESCQ023
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Abotidroject

Kotak Mahindra Bank has initiated a waterbody
restoration program focused on rejuvenating
traditional tanks and lakesin Karnatakaand Andhra
Pradesh The project involves scientific desiltation
techniquesto removeaccumulatedsilt, improvewater
storage capacity,enhancegroundwaterrecharge,and
supportthe restoration of ecosystemghat encourage
biodiversity Alongside ecological interventions, the
initiative emphasizesommunityengagementhrough
farmer awareness programs and Gram Panchayat
participation, ensuring longterm sustainability and
stewardship

Expectedtcomes

The restoration of 5 waterbody is designed to deliver measurable ecological, climatic, and social benefits
shown as follows:

% ECONOMIC SOCIAL ‘\{, ECOLOGICAL
A Increased agricultural A Strengthened A Revival of biodiversity in
productivity through community participation and around tanks,
improved irrigation and and ownership of water supporting aquatic life and
soil fertility from resources. natural habitats.
nutrient-rich silt.
A Improved access to A Prevention of soil erosion
A Reduced input costs for drinking water for rural and restoration of
farmers (lower fertilizer households and watershed health.
and water expenses). livestock.
A Increased surface water
A Enhanced rural income A Creation of local storage and groundwater
through fisheries and employment recharge to mitigate
livestock supported by opportunities during drought impacts.

restored waterbodies. restoration activities.
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ProjeClbjectives

Theoverarchinggoal of the initiative is to rejuvenatedegradedwater bodiesacrossindia and transform
them into sustainabldreshwaterecosystemshat enhanceecologicahealthand communityengagement
Thespecificgoalsare asfollows:

Increase Water Storage Capacity:

Enhance the capacity of water across waterbodies to hold more surface water and
improve groundwater recharge based on standard guidelines.

Expand Agricultural Coverage

Increase the coverage of land (in acres) where silt application will benefit farms,
improving soil fertility and crop productivity.

Promote Sustainable Practices

Encourage environmentally friendly and sustainable agricultural practices through the
use of natural resources like tank silt.

Boost Crop Yield and Farmer Income

Improve crop yield and farmer income by reducing fertilizer and water usage, thereby
lowering input costs.

Reduce Rural Migration

Minimize migration from villages to cities by creating livelihood opportunities
through improved agricultural conditions.

Strengthen Community Engagement

Increase community participation and awareness, making local stakeholders respons
for maintaining and preserving waterbodies.
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Methodology
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Objectofthestuay

This impact assessmentstudy employed
the OECEDAC evaluation framework, a
globally recognized approach for
evaluating social impact initiatives The
framework facilitates a qualitative analysis
of the effectiveness, relevance, and
sustainability of development
interventions The assessmentvas guided
by six core criteria: relevance,coherence,
effectiveness, efficiency, impact, and
sustainability The following overview
outlines how each of these criteria was
appliedwithin the contextof the project

Stakeholder interaction with farmers

Asks: Is the project addressing the right needs?

Rel evance Assesseslt examineshow well the project a(_jdrgs_sesthe gctual needs, the _Iocal
context, and broader developmentgoals,ensuringit is meaningfuland responsiveto
the communityand stakeholders

Asks: Is the project achieving its intended results?

Assesseslt measuresthe extent to which the project has
achievedits intended objectivesand delivered its expected
outcomes

Effectiveness

Asks: Will the benefits last over time?

Sustalnablllty Assesseslt assessesvhether the benefits of the project are likely to
continueafter externalsupportof fundingends

Asks: What difference has the project made?

Assesses: It examines the broader, largm effects of the project, both
positive and negative on individuals, communities, and the ecosystem.

Asks: Are resources being used wisely?

Effl Ci en Cy Assesses:. It evaluates how ecpnomically resources _such as time, funds
and materials were converted into results, emphasizing cost
effectiveness and optimal use of inputs.

Asks: How well does the project fit within the larger system?
CO h erence Assesses: It analyses how well the project complements or aligns with other policies,
interventions, SDGs and programs within the same context or sector.

The project evaluation based on OECEDAC parameters effectively communicatesthe project's
strengths and areas for improvement, providing a comprehensiveoverview for stakeholdersand
decisionmakers

Impact

OECD-DAC
evaluation
framework
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Interviews

Survey design . Synthesis

Literature review

Thissectiondetailsthe approach,methodology,and samplingtechniguesemployedto conductanin-
depth evaluationof the CCDwater tank de-siltation project Thestudywasdesignedto capture both
gualitativeand quantitative insightsensuringa comprehensiveassessmentf the project'simpactand
effectiveness

A Literature review: A thorough review of existingliterature was conducted, utilizing academicand
industry sources Thisinvolved a systematicsearchacrossrelevant databases publications,and
publicly availableindustry documentsto establisha foundational understandingof the research
contextandidentify gapsaddressedy the project

A SurveyDesign A surveytool wasdeveloped,groundedin the researchquestionsand objectivesof
the study. It was designedto capture qualitative data and complementedby a detailed technical
analysiglanto evaluatethe impactof the environmentalconservatiorandrestorationactivities

A SurveyDistribution: KPMGndiaresourcepersonnelconductedthe surveysin personby visitingthe
projectlocation Datacollectionwasfacilitated through a surveytool for efficiencyand accuracy A
robust samplingmethod wasemployedto ensurea structured, representativesamplereflective of
the target population

A Interviews. Structured, semistructured interviews and Focus Group Discussions(FGDs)were
conducted with key stakeholders, offering rich quantitative and qualitative insights These
stakeholdersincluded maintenanceteam and NFSteam. The interviews servedto explore the
conditions, challenges,and changesseen after the project implementation, which were further
analyzedhematically

A Data Analysis Thematicanalysiswas applied to data gathered through interviews and surveys,
identifyingrecurringpatternsandoverarchinghemes
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A TechnicalAnalysis Few detailed Technicalanalysiswere conducted for this project to provide
scientific validation and strengthen the evidence base for the environmental interventions
undertakenunderthis projectandtriangulatingwith our thematicanalysisSomeof thoseare:

1. Soil Analysis Thisassessmentwill evaluate soil health to measuremoisture, infiltration and
nutrient dynamics utilizing using satellite datasets (Sentinel and Landsat) which helps to
understandthe ecologicabaselineandimprovements of afforestationor restorationefforts.

2. Normal DifferenceVegetationIndex Thisassessmentvill evaluatevegetationhealth and density
by analyzingspectral reflectancein the red and nearinfrared bands using satellite datasets
(Sentineland Landsat) NDVIhelpsestablishan ecologicalbaselineand monitor improvementsin
vegetationcoverresultingfrom afforestationor restorationefforts.

3. Normal Difference Moisture Index Thisassessmentill measurevegetation moisture content
and drought stressby utilizing shortwaveinfrared and nearinfrared bandsfrom satellite datasets
(Sentineland Landsat) NDMI providesinsightsinto water availabilityand plant stress,supporting
evaluationof ecosystenresilienceandrestorationprogress

4. LandCoverand Land Use Analysis Thisassessmenwill analyzechangesin land use and land
coverpatternsto understandthe spatialdynamicsof vegetation,built-up areas,and water bodies
Using highresolution satellite datasets (Sentinel and Landsat)and GIStools, the study will
establish a baseline and monitor shifts resulting from restoration interventions This helps
evaluate ecologicalimprovements,identify encroachmentrisks, and guide future planning for
sustainabldakeand catchmentmanagement

5. GroundwaterAssessmentThroughremote sensingndicesand piezometricobservationsthis will
help to quantify recharge efficiency, water availability, and seasonalresiliencewhich helps to
understandhow restoration interventionshave contributed to water conservationand improved
hydrologicabalance

A Synthesisand Reporting Thefindingsfrom the literature review and interviewswere synthesized
to developa comprehensiveinderstandingof the LIN2 2ifgact Dhesynthesigrocessdentified
key themes, trends, and potential gaps, providing actionable insightsfor enhancingthe project
outcomes The results of the study are compiledin this report, encompassingey findings and
actionablerecommendationgor improvingfuture studyandpractices
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Toofsthestudy

A combinationof tools wasutilized to ensureaccurateand ——
reliabledatacollectionduringthe study:
A Focused Group Discussions(FGDs) Conducted with
farmers to capture collective perceptions and the e
broaderimpactof the Project =

A Key Informant Interviews (Klls) Conducted with et e O
KPMG AKEROIUEES
project team, Grampanchayatto gaininsightsinto the SL@JKGIMV

Projectimplementedby CCDTheseinterviewsaimedto
understandthe broaderimpact of the project from the
perspective of observers rather than direct
beneficiaries

A In depth Interviews. In depth interviews were
conductedwith farmers for the understandingof the
projectoutcomesandbroaderimpact

Samplmegthodolaggampdeze
Thesamplesizefor the study was determinedusingthe purposivesamplingensuringa structured and

representative sample population to engage secondary stakeholders such as program team,
maintenancewnorkersselectedfor their relevanceandability to provideinformedinsights

Atotal of 107 interviewswere conducted capturingdiversestakeholdemerspectivesThisincluded

A 4 keyinformantinterviewswere conductedwith programteam.

A 3 key informant interviews with the Gram PanchayatMemberswere conductedto understandthe
condition of their village post projectimplementationand their participationlevelsin sustainingthe
project.

A 3focusedgroupdiscussiorwasconductedwith the farmersto understandtheir current situationand
challengesacedto better understandLINE 2 Boader@ripact

A 85 in depth interviewswere conductedwith farmersto understandtheir pre post situation and the
currentsetof challengesanddevelopmentthey haveseen

Identified Stakeholders Tools Utilized Sample Covered

Program Team Key informant interviews 4
Gram Panchayat Key informant Interviews 3
In depth interviews 85

Farmers . .
Focused Group Discussions 15

Total 107
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Ethicadnsideratfonatarivacy

On4th -5t November KPMGresourcepersonnelvisitedthe project site in KarnatakaDuringthe visit, the
following ethicalprincipleswere carefullyobservedand adheredto.

A Informed consent Theinterviewswere done after the respondentsgavetheir consent Evenafter the
interviewswere completed,their permissionwassoughtto proceedwith their responses

A Confidentiality Theinformation providedby participantshasbeenkept private. At no point were their
dataor identities disclosed Theresearchfindingshavebeenquotedin a way that doesnot exposethe
respondentsidentities.

A Comfort The interviews were performed following the respondents'preferences In addition, the
interview time was chosenin consultationwith them. At eachlevel, respondents'convenienceand
comfortwere considered

A Rightto reject or withdraw: Respondentsvere guaranteedsafety and allowed to refuseto answer
guestionsor withdraw duringthe study.
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Theory of change: Sahakara Mitra Samstha Centre F

Development (KMBL202324059)

Input

Financial resources
from Kotak
Mahindra Bank
Limited

Human resources

NT-IIT WebApp &
scientific tools

NGO partners &
community
anchors

Farmer
participation & GP
permission

Waterbody data
across 6 districts

Activities

Farmer &
community
engagement

Desilting of
waterbodies

Surface water
capacity creation

Waterbody
system
restoration

Cluster GP model
implementation

Surveys and data
collection

Capacity building
and training

Output

56 modules of silt
removed

56 Crore Liters
water capacity
created

31 GPs saw

improved water
access, better crop
yields

771 farmers
benefitted across
5 districts from
improved water
access supporting
their livelihood

8 clusters formed,
with 1 reaching
10+ modules of
silt removal

Outcome

Improved Water
flows better
across villages
reducing water
stress.

Sustained
engagement and
ownership of
waterbody
systems by GPs

Economic
upliftment in
farmer incomes
due to better crop
yields and reduced
input costs.

Enhanced surface
water availability
for irrigation and
domestic use

Increased farm
productivity,
reduced input
costs, and better
crop yield

Improved soll
fertility

Potential for
fisheries,
plantations, and
agrilinked
livelihoods created

Impact

Improved local
water availability
and reduce water
stress

Enhanced soill
guality and water
retention leading
to sustainable
farming practices

Improved
watershed
ecosystems and
ecological balance

Strengthened
data-driven
governance and
community
ownership
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Findings

Thischapterpresentsthe findingsfrom the impactassessmendf the integratedwaterbodyrestoration
initiative implemented across Andhra Pradeshand Karnatakaunder the Kotak Mahindra Bank
supported program The evaluation examineshow interventions such as desilting, embankment
strengthening, inlet and outlet regulation, and biodiversity enhancement have contributed to
improving water storage capacity,ecologicalhealth, and climate resilience Outcomesare analyzed
againstdefinedindicatorsand alignedwith recognizedevaluationprinciples Thereview alsoexplores
the LINP 2 $ddent@ldto establish sustainable freshwater ecosystemsand create a holistic
conservation model that delivers longterm ecological, economic, and social benefits for the
communitiesandregionsinvolved

Improvieoc&VatévailabifingReduddt&tress

Local water availability is a critical lifeline for agricultural areas, as it directly influences crop
productivity, farmer livelihoods,and overallfood security In regionsdependenton groundwaterand
seasonalainfall, any declinein water resourcescan lead to severestresson both ecosystemsand
communities Ensuringsustainablewater availabilityis therefore essentialfor maintainingagricultural
resilienceandreducingvulnerabilityto droughts

Under this project, targeted interventions such as desilting of tanks, construction of recharge
structures,andrestorationof naturaldrainagepathwayswere implementedto enhancewater storage
andinfiltration. Toassessmprovementstwo complementaryindicatorswere analyzed

Groundwater Storage Anomaly (GWSA)¢
downscaledrom GRACREatellitedatato 100
m  resolution using rainfall, NDVI,

NDMI (Normalized Difference Moisture
Index) ¢ derived from Sentinel2 satellite

imagery using NIR and SWIRbands NDMI
reflects vegetation moisture, helping us
understandsurfaceand canopywater stress

temperature, and terrain predictors This
metric revealsdeep aquifer storagechanges,
indicatinglong-term water security

Firstly at Bhupsandrathe NDMI O Bhupsandra
analysisshows early-seasondryness P
in 2025 but a strongrecoveryduring oot I I I
monsoon  months,  indicating | ¢ .., - H Um
improved surface moisture I I I I
availability Groundwater peakedat | .| =~ HEIETT

B RE W A Wy T

Jul Aug Sep Oct

1.6 x 106im3 6 25 cm) in 2022
reflecting robust recharge after
monsooninterventionslike desilting
and checkdams However, by early
2024 storagedroppedto ¢0.4 x 10b1 |

mé 0 Fc¢6 cm), signaling severe |

aquifer depletion despite surface SN RERRERIRRRRINRRR
moisturegains

Volumetric Groundwater Storage (m*)  Bhupsandra
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Volumetric Groundwater and NDMI analysis for Bhupsandra
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Volumetric Groundwater and NDMI analysis for Ajjenhali

At Ajjerhali the NDMI trends 0.0
. 0.04
show modest improvement| = .
during monsoon, suggesting| oo . ]
better soil moisture retention. l I
—=0.04
Yetgroundwater decreasegrom Jan
1.2 x10bm3 06 20cm)in 2022to
¢0.3 x10bim3 6 £5cm)in 2024 | _*
E
The gap between vegetation| &
moisture and aquifer recharge|
underscoresover-extraction and O R
low infiltration efficiency
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| analysis for Karekyatana

Karekyatana shows highest
increasein NDMI surgein 2025
with a 225% increasein June,
reflecting good crop moisture
and soil water retention.
Groundwater mirrored  this
strength initially, peakingat 2.3¢
2.4 x 106m3 6 B5¢37 cm)in late
2022 However, by early 2024
storage collapsedto ¢0.5 x 10wl
m3 0 8 cm), indicating severe
aquifer stress despite surface
gains

Navalel
2022
2025
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69 iﬁ 857% I I . I I
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Volumetric Gro

undwater Storage (m?) - Navalel

At Naveli NDMI improved
steadily  during  monsoon|
months, with a 70% rise in May |2 oo
2025 signaling better soil |
moisture conditions | —o.oso
Groundwaterpeakedat 1.3 x 10bI

m3 6 F25 cm) in 2022 but 166
declinedto ¢0.2 x 10bim3 0 €4 | '~
cm) in 2024 Although partial §5
recovery occurred mid-2024, % on
levels remained well below | ...
baseline, indicating moderate
vulnerability
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Yaladabag 10.8%

13.8%
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Volumetric Groundwater Storage (m?) - Yaladabag
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Yaladabagecorded the highest
groundwateravailabilityin 2022,
with  storage peaking at
approximately2.0 x 106m3 o 29
cm) during SeptembegOctober
By 2024, storage collapsed to
about ¢0.5 x 10bIm3 6 €7 cm),
reflecting excessive extraction
and reduced rainfall. Seasonal
peaksweakenedeachsuccessive
year, confirming the need for
aggressiveechargestrategies
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Increasedtdevels

Basighe sampledinteractions,it wasobservedthat majority of respondents
acknowledged positive changesin water availability following project
interventions About 93% reported experiencingincreasedwater levelsin
wells,tanks,or farm pondsafter activitiessuchasdesiltingand construction
of recharge structures In contrast, 3% stated they did not notice any
improvement and 4% were unsure, highlighting the need for continued
awarenessand monitoring to validate and communicatethe benefits of
theseinterventionseffectively

Increase in water levels
No Not sure

3% 4%

Yes
93%

WECI GRII e 05 JIO6 ¢ T 1Oq Y 1O
feet to find water. Now, water is available at
600ur00 feet. This improvement in the

water cycle has made farming less
stressful and more sustainable.
w Farmer atkarekyatnal.ake

W[ CROGUT IOHYI Us JGdt K06 ¢ 21

water is now available at 1015 feet instead of 25

feet. This improvement in water availability has

made farming more sustainable and less

T 3GUUT WUqgqY UKl WUIGHI | R
w, Farmer atYaladbaglLake

Reduosdtestregsosmprovedtdiow

Basisthe interaction with the sampled beneficiariesit was
observed that there are positive response to project
interventions aimed at improving water availability A
substantial 70% of respondentsstrongly agreethat there has
beenanincreasein water flow and areductionin water stress,
while 25%agree reinforcingthe perceptionof significant

Improved water flow - reducing water stress

70%

25%

5%

Strongly Agree Agree Neutral

improvement Only 5% remained neutral. This overwhelming consensus(95% positive responses)
demonstratesthat the project has effectively addressedwater scarcityconcerns,leadingto benefits for

agriculturalactivitiesand householdwater security Suchstrongcommunityendorsementunderscoreghe

successof interventions like desilting, recharge structures, and water conservation measures,and

highlightsthe importanceof sustainingheseefforts for long-term resilience
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Increasmdfaceateavailabifiyrrigation

Basisthe sampledinteractions, it was observedthat a  Increased Surface water availability for irrigation
there is improved surfacewater availabilityfor irrigation.
A dominant 70% of respondentsstrongly agreewith this
statement, while an additional 27% agree, bringing the
total positiveresponseto an overwhelming97% Only2%
remained neutral, and a negligible 1% disagreed,
suggesting that skepticism is minimal This near
unanimousagreementreflects the successof measures  strongly Agree
suchasdesilting,tank restoration,and constructionof

Disagree

Neutral

Agree

70%

rechargestructures,which haveenhancedwater storageand accessibilityfor agriculturaluse Thefindings
underscorethe positive impact of the project on irrigation potential, contributing to improved crop
productivityandfarmerconfidence

Diversifladelihdopportundesowateavailability

Increased income opportunities Basisthe interaction with the sampledbeneficiariesit
50% was observedthat the improved water availability has
not only reducedwater stressbut also openedup new
livelihood opportunities for communities as 50% of
respondents have engaged in fisheries, leveraging
restored tanks and pondsto rear fish and sell them in
nearby markets, creating a steady income stream
Additionally, 26% have invested in livestock, with milk
Fisheries Livestock  Plantation crops beingsoldto localdairiessuchasthe state-run Nandini,

providingregular cashflow. Furthermore,24% have shifted to plantation cropslike coconutand arecanut,
medicinalplants, marigold and other flowers which offer higher economicreturns comparedto traditional
crops Thesechangesndicatethat water interventionshave catalyzeddiversifiedincomesources enhancing
householdresilienceand contributingto broadersociceconomicdevelopment

5 Rq610q6IJIORUAI D¢t T KOs ¢cqldl KOc2¢ Ricec AR
6RUt RUNDYNnOGa ¢ UqRUNIOH YOG WG WT RARUC 0
w, Farmer at Karekyatana Lake

CommuRyceptoRrojeshportance

Perception of people
It was observedthat majority of respondents 77%x felt that this
project was important to reduce water stress in their village,
highlightingwidespreadrecognitionof its relevanceand impact Only
23% did not agree,which may reflect localizedchallengesor differing
priorities. This high level of agreement underscoresthe LIN2 2 S O
successin addressinga critical community need and reinforces the
importance of continuing such interventions to ensure sustainable 7%
water managementandresilienceagainstfuture scarcity

No
23%
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Thus,it canbe concludedthat althoughNDMI showsimprovementin certain monthsfor all the locations
indicates better surface and soil moisture, but this does not automatically translate into groundwater
rechargeas NDMI only reflects upper soil moisture, not deep aquifer replenishment The combinationof
highNDMlandlow GWS#Asignalghat water is retainedin shallowlayersdueto:

A Higherevapotranspiratiorduringhot months

A Soilsaturationwithout deeppercolation,especiallyin areaswith hard lateritic layers

A Impermeablesurfacesrom urbanization reducinginfiltration

Thus, this reflects the common theme for all the locationsthat the human extraction exceedsnatural

replenishmentandthisimbalances drivenby followingreasonsasper the technicalanalysis
*

v Domestic Use: Increased borewell égpgndpadynemtiitions

and limited municipal supply

Agricultural Use: Intensive irrigation during Rabi and sum
drying up, forcing deeper borewell drilling

Industrial Uses&awalhdustriesuroparareas relying on conti

borewell pumping

Reduced Rainfall: Rainfall d@fliixedsnmef@t3ed by the CHI
weakening soil moisture recharge, aquibasedf{dencsimmegutt

Further, interactions with sampledbeneficiariesand field observationsalso revealedthat farmers have
started diversifyingcropsshifting from traditional staplesto marigold,coconut,arecanut, and other high
value crops NDMI improvementsduring monsoonmonths reflect this change,as these crops maintain
canopymoisture longer While income diversificationthrough livestock,fishing, and plantation cropslike
marigold,coconut,and arecanut hasboostedlivelihoods,it hasalsoincreasedwater demand particularly
for perennialcropsthat require sustainedirrigation. Farmersin locationssuchas YaladabagKarekyatana,
and Bhupsandrahave even initiated fish farming in restored tanks, signalingimproved surface water
availabilitybut hasacceleratedgroundwaterdepletion, aswater is diverted for multiple uses Asper ICAR
guidelines,optimizedirrigation systemslike drip irrigation require approximately20 liters! per arecapalm
per day and 24 liters? per coconutpalm per day. In practice,manualirrigation often usessignificantlymore
water, which canbe attributed to the depletionlevelsobserved

Thus,the current condition demandsbetter cooperationand governanceto set water use thresholdsand
promote integrated water management If these are managedwell this can led to some social and
economicbenefits as well like higher farm incomesthrough crop diversificationand allied activities like
aquaculture,can help in reducingmigration and debt cycles,strengtheningrural livelihoods Better health
and nutrition, aswater stressdeclines Communityempowerment,through participatorywater governance
andtransparentdatasharing

Source 1. CentralPlantationCropsResearclinstitute. (n.d.). Farmerscorner. Cropadviceg Arecanut CPCRI
2. CentralPlantationCropsResearclinstitute. (n.d.). Coconutultivationpractices CPCRI
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Improvedtershambsysteam&cologibalance

Restoringwatershedecosystemss fundamentalto achievinglongterm hydrologicalstability, preserving
biodiversity,and ensuringsustainabldivelihoodsfor communitiesthat dependon theseresourcesHealthy
watershedsact as natural sponges,capturing rainfall, recharginggroundwater, and maintaining stream
flows, which are essentialfor agriculture,drinking water, and ecologicalbalance However,yearsof silt
accumulation,uncheckedrunoff, and land degradationcan severelycompromisethese functions Thus,
this project, through targetedinterventionssuchaslake desiltation,channelrestoration,and construction
of water retention structures tries to revive these critical ecosystemsThistransformationis validated
through Land Use Land Cover (LULC)changes,Normalized Difference Vegetation Index (NDVI), and
NormalizeifferenceMoisture Index(NDMl)analysisasfollowsfor eachof the site.

Chinnapanahalli Micro Watershed — Bhupasandra Lake

NDMI - November 2025
(Post-implementation)

Highest Recorded: 0.45
Lowest Recorded: - 0.57

NDMI - November 2022
(Pre-implementation)

Highest Recorded: 0.44
Lowest Recorded: -0.38
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Chinnapanahalli Micro Watershed - Bhupasandra Lake

NDVI - November 2025
(Post-implementation)

NDVI - November 2022
(Pre-implementation)

Highest Recorded: 0.89
Lowest Recorded: -0.57

N Highest Recorded: 0.91
Lowest Recorded: -0.71

Chinnapanahalli Micro Watershed - Bhupasandra Lake

February 2025

February 2022

Vegetation
Barren

Water
Settlement

Vegetation
Barren

Water
Settlement

Between2022 and 2025 Bhupasandravitnessed
a 3% (12% to 15%) increasein water spread, a
20%rise in vegetationcover,and a 23%reduction
in barrenland. Thisindicatessuccessfuécological
restoration driven by lake desiltation and
improved water retention. Further Vegetation
health improved slightly, with peak NDVI
increasingfrom 0.89 to 0.91, confirming better
plant vigor and density Visualmapsshow deeper
green tones replacing barren patches, validating
the LULC greening trend. NDMLt Moisture
conditions remained stable, with peak NDMI
movingfrom 0.44 to 0.45. While the improvement
Is marginal, the expanded water body and
consistent moisture signature indicate enhanced
hydrologicaktability.
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Karekyatana Micro Watershed —Karekyatana Lake

NDMI — November 2025
(Post-implementation)

NDMI - November 2022
(Pre-implementation)

Highest Recorded: 0.55 + -}
Lowest Recorded: -0.34

Highest Recorded: 0.58 .
Lowest Recorded: -0.31,
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Karekyatana Micro Watershed —Karekyatana Lake

NDVI - November 2025
(Post-implementation)

Highest Recorded: 0.89
Lowest Recorded: - 0.39

NDVI - November 2022
(Pre-implementation)

Highest Recorded: 0.88
Lowest Recorded: -0.65
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February 2022 February 2025

Vegetation
Barren

Water
Settlement

Vegetation
Barren

Water
Settlement

Between2022and 2025 at Karekyatand akethere
wasthe highest increasein water spread from 0%
to 11% vegetationdoubled(19%), and barrenland
reducedby 30% confirming complete lake revival
and ecosystemrestoration Peak NDVIimproved
slightly from 0.88 to 0.89, while maps show
widespread greening replacing barren land. Even
moisture conditions improved significantly, with
peak NDMI rising from 0.55 to 0.58 and dry
extremesimprovingfrom -0.34 to -0.31, confirming
better soilwater retention and hydrologicalhealth
leadingto better ecologicahealth.

Navelit Micro Watershed -Naveli Lake

0%

February 2022 1% February 2025 %

i | Rl
T, 57
Rt

b

Vegetation
Sarren
Water
Settlement

Vegetation
Barren

Water
Settlement

At Naveli vegetation increasedby 2% settlement
cleared, but water spread decreasedslightly (1%9),

suggestindocalizedimprovementbut limited overall
impact Peak NDVI improved from 0.83 to 0.88,

indicatinghealthier vegetationdespiteminimal LULC
change However moisture declined, with peak
NDMIdroppingfrom 0.62 to 0.41, anddry extremes
worsening slightly (-0.22 Iy -0.25) likely due to

seasonafactorslike harvesting

Navelil Micro Watershed —Naveli Lake
NDMI - February 2022 NDMI - February 2025
(Pre-implementation) (Post-implementation)
Highest Recorded: 0.62 Highest Recorded: 0.41
Lowest Recorded: -0.22 Lowest Recorded: -0.25
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Navelil Micro Watershed —Naveli Lake
NDVI - February 2022 NDVI - February 2025
(Pre-implementation) (Post-implementation)
Highest Recorded: 0.83 Highest Recorded: 0.88
Lowest Recorded: - 0.10 Lowest Recorded: -0.53
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Gollarahattil Micro Watershed —Ajjenahalli Lake Gollarahattil Micro Watershed —Ajjenahalli Lake
NDMI — November 2022 NDMI — November 2025 NDVI — November 2022 NDVI — November 2025
i L'_’r:-itr:ple;n:r;t::ion) (Post-implementation) :“; A (Pre-implementation) (?ost-implementation)
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Between2022and 2025 the watershedrecordeda Gollarahatti1 Micro Watershed -Ajjenahalli Lake
3% (11%to 14%) increasein water area,15%risein
vegetation, and 18% reduction in barren land, February 2025

signalingimproved water availabilityand ecological
recovery PeakNDVIdecreasedslightlyfrom 0.97 to

0.89, likely due to seasonalfactors like harvesting,
but overall green cover expandedsignificantly, as
confirmedby visualmaps Moisture improvedin dry
zones,with the lowest NDMI rising from -0.46 to -

0.28, reducing extreme dryness Peak NDMI
stabilized (0.62 Ih 0.47), indicating balanced
moisturedistribution acrossthe watershed

Yaladabhag Micro Watershed —Yaladabhag Lake
NDMI — November 2022 NDMI — November 2025 o
(Pre-implementation) ‘a (Post-implementation) e
Highest Recorded: 0.48 4 1T Highest Recorded: 0.48 o A .
Lowest Recorded: -0.27 o] - Lowest Recorded: - 0.28 . o 4
w F E
¥l —= -
o e g - w 2
E - . - .
o oA r " i
. . - -
Tk e VRS 1 - -
U7 A Yoen i Y
, 4 g - ps
= 3 » v . 3 o
e o uid -
e . = & "l
".'.‘.ﬁy‘““ - 'y
ey
N
| ' | | |
W d E 028 0.09 010 029 0.48
3 001503 06 09 12

At Yaladabhaghere is goodlevel of ecologicakrecovery
occurred,with vegetationincreasingoy 19%andbarren
land reducingby 17% despitea minor 2%dip in water
spread(likely seasonalvariation) PeakNDVIimproved
from 0.88 to 0.89, and mapsshow deepergreenhues
replacing barren patches, confirming healthier
vegetation and moisture remained stable at 0.48,
indicating consistent hydrological conditions despite
fluctuationsin surfacewater spread

Vegetation Vegetation
Barren Barren
Water Water
Settlement Settlement

Yaladabhag Micro Watershed —Yaladabhag Lake
NDMI — November 2022 NDMI - November 2025
(Pre-implementation) (Post-implementation)
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Yaladabhag Micro Watershed —Yaladabhag Lake

February 2022 February 2025

Vegetation
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Impact on Local Ecosystem 54%

Increased local Improved Drop in Increased Reduced Flood Better soil Moisture No change
habitat Vegetation Temperature recreational Risk
activities

Further basisthe interaction with the sampled beneficiariesit was observedthat there is positive
perceivedecologicalimprovementsresulting from the project interventionsas reported. A majority of
respondentsidentified reducedflood riskin the farmsdue to stagnationof rainwater during rainsasthe
most significantoutcomedue to the increasedwater capacityin the desiltedtanks(54%), indicatingthat
desiltationand channelrestoration have effectivelyimprovedwater flow. Better soil moisture (45%) and
improved vegetation (36%) were alsowidely acknowledgedgconfirmingthat restored water bodiesand
enhancedrechargehave positively influenced soilwater-plant interactions, supporting agriculture and
ecologicalhealth. Additionally,increasedlocal habitat (41%) points to biodiversity gains,while drop in
temperature (24% suggestsmicroclimatic improvements due to expandedgreen cover and water
presence Socialbenefitsare evidenttoo, with 17%noting increasedrecreationalactivities,showingthat
restored lakesand greeneryhave become community assets Although 17% reported no change,the
overallresponsehighlightsan enhancedoositiveshiftin ecologicahealthandecosystenservices

Thus,it canbe concludedbasisthe combinedevidencefrom LULCNDVI,and NDMIlanalysessupported
by interaction with the sampledbeneficiariesthat the project hasenhancedwatershedecosystemsand
ecologicalbalanceacrossall sites Water bodieshave beenrevivedor expanded,improvinghydrological
stability and reducing flood risk Largescale conversion of barren land into vegetated zones has
strengthenedsoil health, while NDVIand NDMI trends confirm improved vegetationvigor and moisture
retention. These ecologicalgains have also translated into social and economic benefits, including
diversifiedlivelihoods,improvedmicroclimate,and enhancedcommunityspacesOverall,the project has
successfullytransformed degraded, water-stressedlandscapesinto resilient ecosystemsthat support
agriculture, biodiversity, and community well-being Sustaining these gains through longterm
maintenance participatory governanceand crop-water planningwill be essentialto ensure continued
ecologicalsocial,andeconomicbenefits

Multi cropping done by farmers
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Strengthenaidlriveyovernaao@ommurmtynership

Communityengagements the cornerstoneof sustainablewater and ecosystemmanagement\When
localpeopleare activelyinvolvedin planning,monitoring, and decisiormaking,they developa sense
of ownershipandresponsibilitytoward sharedresources Thisparticipationensuresthat interventions
are not just top-down directivesbut reflect the real needsand priorities of the community Engaged
communitiesare more likely to maintain structures,adopt water-savingpractices,and cooperatein
setting fair water-use norms Moreover, collective action fosters trust, transparency, and
accountability, reducing conflicts and promoting equitable access to resources Ultimately,
community-driven governanceransformsprojectsfrom shortterm fixesinto long-term solutionsthat
strengthenresilience,improve livelihoods,and create a culture of stewardshipfor both water and
land.
Key Skills learned 47%

42% 42% 45% 43%
35%

40%

Improved farming Water Conservation Soil Health Financial Crop Diversification Leadership Technical skills
techniques Improvement Management

Basisthe interaction with the sampledbeneficiariesthat there is a strong capacity development
acrossthe community Leadership(47%) ranks highest,indicatingthat more people are convening
meetings,coordinatingmaintenanceof water structures,and mobilizingcollectiveaction. Soilhealth

improvement(45%) and crop diversification(43%) point to better agronomicdecisionsuse of organic
matter, mulching,and a shift toward resilient/high-value crops Improved farming techniques(42%

and water conservation(42%) reflect adoption of practiceslike contour bunding, efficient irrigation,

andtimely operationsthat reduceinput costsand water stress Technicakkills(40%) suggesigrowing
confidencein using basic tools, record-keeping, and simple monitoring methods, while financial
management(35% though lower shows emerging attention to budgeting and market planning

Overall,the skill profile signalsstrong community readinessto sustainecologicalgainsand translate
them into stablelivelihoods

Training Application on Farms

The majority of participants have actively applied the training
receivedto their farming practices 50% reported applying the
training extensively,demonstrating strong adoption of improved
techniquesand water managementpractices Additionally, 30%
have partially implemented the learnings, suggesting gradual
integration into their operations 13% stated they are planningto
apply the training soon, reflecting readinessand intent for future
adoption Only 5% reported no application, highlighting minimal
resistanceor constraints Overall,these results confirm that the
capacitybuilding efforts have translated into practical action on
the ground, with most farmers leveragingnew knowledge to
enhanceproductivity,conservewater, andimprovesoil health.

Applied Training

50%
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Participation of Gram Panchayat in sustaining the project

. . . . . Active participation of GP
Basisthe interaction with the sampledbeneficiariesit was noted P | P
Neutral

that 97% of respondents agreed that their GP is actively 3%
participating, which reflects strong institutional engagementin
planning,monitoring, and implementationof interventions Only
3%indicatedno active participation,suggestingninimal gapsthat
may require targeted awarenessor capacitybuilding This high
level of involvementunderscoresthe successof the project in
fostering decentralized governance and ensuring that local
institutions play a pivotal role in sustainingwater and ecological
improvements

Silt applied to the farmland Outlet channel dug ataldabhagake

Confidence in Sustaining Project Interventions

Confidence in Sustaining the project The majority of participants represents high level of
90%

confidence among participants regarding the longterm
sustainabilityof project interventions A dominant 90% of
respondentsreported beingvery confident, indicatingstrong
belief in their ability to maintain water structures, adopt
improved practices, and continue ecological restoration
efforts. An additional 5% expressedconfidence,while only
Not confident Confident Very Confident 5%reportednot feelingconfident,suggestingninimalgaps

5% 5%

that may require targeted support or capacitybuilding This overwhelming confidence reflects the
successof community engagement, skill development, and participatory governance strategies
implemented during the project, ensuring that the benefits achievedwill endure well beyond the
interventionperiod.
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Community Participation & Sustainability Impact

The project demonstratesgood community endorsement,with | jxaiinood of recommending the project
85% of respondentsreporting they are very likely to recommend 85%
the initiative, and an additional 15% indicatingthey are likely to
recommend it. This high recommendation rate reflects that
communities recognize benefits from lake desiltation, such as
improvedwater availabilityand ecologicakestoration, willingness
to recommend suggeststrust in the longterm viability and
maintenanceof the project and advocacypotential within the
community persists,which is critical for continued participation
andscalingsimilarinterventions

Likely Very Likely

Technical Analysis conducted at farms
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Enhancsallqualitgndvateretentideadini@ sustainable
farmimgactices

Healthy soil is the cornerstone of sustainableagriculture, and its ability to retain water directly
influencescrop resilienceand productivity Throughthe restoration of traditional waterbodies,this
project has addressedcritical challengesof soil degradation and moisture scarcity that often
underminefarmingin semtarid regions By improving soil structure and enhancingwater retention,
the initiative not only supportsbetter crop yieldsbut alsoreducesdependenceon externalirrigation,
fostering long-term sustainability Thisimpact is central to the LIN2 3 NdsidhQfecreating climate-
adaptivefarmingsystemshat empowerrural communities

Toenhancesoil quality and water retention, the project focusedon scientificdesiltationof traditional

waterbodies, repurposing nutrient-rich silt to farmlands, and restoring surface water capacityto

improve groundwaterrecharge Theseinterventionswere supportedby farmer awarenesprograms,
GramPanchayaengagementand capacitybuilding initiativesto promote soikfriendly practicesand
ensurelong-term communitystewardship

Foraccurateimpact assessmentsoil samplesfrom adjacentagriculturalfields were analyzedusinga
paired samplingapproach Comprehensivdaboratory tests evaluated physiceachemicalproperties,
nutrient profiles, physicalcharacteristicsand biologicalactivity, providinga holistic understandingof
improvementsn soil healthandwater retention.

As discussedearlier, NDMI values have shown an increase acrossthe restored sites, indicating
improved moisture availabilityin the soil Thisdirectly correlateswith enhancedwater retention and
soil health achievedthrough desiltation and waterbody restoration, reinforcingthe sustainabilityof
farmingpracticesin theseregions Land ownership

Lanalwnership >

Theassessmenof landholdingsizesamongfarmers
reveals a varied distribution that influences
cropping choices, productivity, and the potential
impact of desiltation interventions The largest
proportion of farmers (32%) reported owning land
between2¢4 acres,suggestingg moderate

11 2 acres 2i 4 acres 47 6 acres 61 8 acres
scaleof farming that can support diversified croppingand improved water managementpractices

Additionally, 25% of farmers hold 1¢2 acres,representingsmallerscale cultivators who are more
vulnerableto rainfall variabilityand standto gainsignificantlyfrom enhancedsoil moistureand water
retention. Farmerswith 4¢6 acres(22%) and 6¢8 acres(21%) form a substantialsegment,indicating
opportunities for adopting sustainable practices such as crop rotation and soil conservation
measures Thisdistribution underscoresthe importance of tailored interventionsthat addressthe
needsof both smallandmediumlandholderso maximizethe benefitsof tank rejuvenation
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Silt App”cation by Farmers Silt Application by Farmers (%)

Planned but not yet
5%

It was reported bass the interaction with the sampled
beneficiarieshat there is good adoption of silt application

among farmers, with 60% reporting extensive use and Yes, parially
another 35% applying it partially suggesting that the

majority recognizethe benefits of silt in improving soll

fertility, water retention, and crop productivity The small
proportion (5% who haveplannedbut not yet

Yes, extensively
60%

implemented silt application mentioned that it was due to the logisticalor resourceconstraints
rather than lack of awareness The high uptake reflects positive progresstoward sustainablesoil
managementpractices,which can lead to enhancedagricultural output and resilienceagainstsoil
degradation

Silt Application Coverage

Silt Application Coverage on Farm Area
60%

35%

5%

Not applied 25 - 50% of farm area  More than 75% of farm
area

It was observedbasisthe interaction with the sampledbeneficiariesthat most of the farmershad

applied the silt on substantialpart of their farms , with 60% of respondentsreporting that they

appliedit on more than 75%of their farm area Thisindicatesa strongcommitmentto improvingsoil

health and productivity through widespreadcoverage Additionally, 35% applied silt on 25¢50% of

their land, suggestinga phasedor resourcedependentapproach Only 5% reported no application,
due to logisticalconstraints Overall,the trend demonstratesthat silt applicationis not only widely
acceptedbut alsoprioritized acrosdargefarm areas,which hasalsoled to substantialimprovements
in cropyield andlesserdrop off in soil nutrients, moisturecontent.

G¢CKS ljdz-f AGe FyR ljdzt yGAGe 2F 0202ydzia
retention have allowed us to grow vegetables, marigold flowers, and areca nut, while 3

AKAFAOAY3I (G26FNR fA@SaG201 FYyR RFEANE FI
T Farmer at Karekyaia Lake
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Training received on proper silt application

It was observed that a most farmers received Training Received for Proper Silt Application
support in applying silt effectively, with 55% 38%
reporting comprehensivedraining and 38%receiving
some guidance Thishigh level of training coverage
suggestsstrong efforts to ensureproper techniques

55%

206 5%

for optimum results, which can significantly No,andnot  No, butIwanted  Yes, some Yes,
i . L. necessary to guidance comprehensive
enhancesoil qualityandcrop productivity However, training

few respondentddid not receiveany guidance with 5% expressinga desirefor training, highlightinga small
gap in outreach Overall,the emphasison training reflects a proactive approachto capacity building,
ensuringthat silt applicationis not only widespreadout alsocarriedout correctlyfor maximumimpact

Change in Soil Quality post Silt application

It was reported from the interaction with the sampled changes observed in Soil Quality After Silt Application
beneficiaries that the outcomes on soil health is No change
positive as 92% of farmers reported & L Y LINB@ S R € &
quality following silt application, while 8% observed
G b 2 K I yah&l highlightsthat desiltation-enabled
silt reuse is enhancing soil structure, nutrient
availability,and field-level moisture retention for most
of the farmers, which, in turn, is supporting timely
sowing,reducedmid-seasonmoisture stress,and more
stableyields

Improved
92%

Change in water consumption

Change in water consumption per crop cycle
It was observedthat around 78% farmers reported a

reductionin water usageper crop cycle,indicatingthat

improvedsoil structure and moistureretention from silt

application are translating into water savings

Decreased Conversely22% observedno change,suggestingthat

78% further interventions such as promoting uniform silt

applicationand complementarypracticeslike mulching
couldhelpmaximizebenefits

No change
22%
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Change in Fertiliser use

Change in fertilizer use per crop cycle
76%

76% of respondentsreported decreasedusage of
chemicalfertilizer per crop cycleassilt applicationhas
improved soil fertility and nutrient availability,
reducingdependencyon chemicalinputs. Meanwhile,
20%observedno change possiblydueto specificcrop
requirementsor soil conditions,and 4% reported an
increasein using the organic fertilizer. Overall, the
trend highlightsthat the silt applicationhashelpedin
promoting cost efficiency and sustainable farming Decreased No change Increased
practicesby loweringinput requirements

4%

G9FNIASNE ¢S KFER 2 ANNARIFIGS 2dz2NJ FASE R
retains more water, and now we irrigate only once every two weeks. This has also

NERdAzOSR f 1 62NJ I yR NBLI AN O024ada | yR SEI
T Farmer at Yaladabhag Lake

Improvement in productivity and reduction in input costs

It was reported that silt applicationhas had a  Improvement in productivity and reduction in input costs
positiveeffect on farm performance with 97%of
respondentsagreeingor strongly agreeingthat
productivity hasimproved and input costshave
reduced indicating that the intervention is Agree
delivering economic benefits, likely through
enhancedsoil fertility, better moisture retention
andreduceddependencyon externalinputs such
asfertilizersandfrequentirrigation

requirements Only 3% remained neutral, showing minimal uncertainty about the impact Overall,
theseresults highlightthe effectivenessof silt applicationin promoting sustainablefarming practices
while improvingprofitability for farmers

Improvement in Soil fertility

Improvement in soil fertility Basisthe interaction with the sampledbeneficiariesit was reported that
Mo silt application has had a positive effect on soil health, with 99% of
respondentsagreeingor strongly agreeingthat soil fertility hasimproved
after the silt applicationon their farmswhich hashelpedin enhancinghe
nutrient availability and soil structure, which are critical for sustainable
crop production Only1%remainedneutral, showingnegligibleuncertainty
hyrse about the impact Overall,thesefindingshighlightthe effectivenesof silt
applicationin restoringand maintainingsoil fertility, contributingto long-
term agriculturalproductivity.

Strongly agree 20%

7%

Neutral 3%

Strongly
agree
33%
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Fertilizer use per crop cycle

31%

Basedon the interactionwith farmers,it wasrevealed
that there is a shift towards lower fertilizer application
ratesafter the intervention. Theshareof farmersusing
lessthan 1.0 Q per crop cyclerose from 30%to 50%
while those in the highruse brackets(>1.5 Q) fell from
43%to 26% andthe >2 Q categorydropped markedly

Fertilizer use per crop cycle

m Before = After

from 22% to 8% The mid-range band (1¢1.5 Q) also <075Q 0751090 1i1.5Q 1511.9Q >2Q

easedslightly(27%to 24%). Takentogether,these

Fertilizer usage per farmer per crop cycle (Quintals)

changesindicate improved input efficiencyt likely driven by better soil fertility and moisture retentiont
translating into lower input costs and reduced environmental load without compromisingproductivity

observedelsewherein the survey

Reduction in fertilizer usage

Reduction in fertilizer usage by type It was observed basis the interaction with the sampled
population that farmers are moving away from chemical

Chemical fertilizers

No reductio
28%

2% fertilizers, with 72% of respondentsreporting a decrease This
suggeststhat interventions such as soil improvement and
sustainablepractices are effectively lowering dependencyon
synthetic inputs. Notably, 28% reported no reduction, which
could reflect crop-specificneeds,local soil variability, or limited
accessto alternative practices Overall, the trend underscores
cost savings and potential environmental benefits through
reduced chemical dependency,while maintaining a balanced

approachto soilfertility management

Enhanced ablllty to grOW more Crops Change in ability to grow more crops post

It was reported by 75% farmers that the project has enhanced Proie e,

T I NJIvabiltgt@grow more crops, highlightinga positive change
suggestinghat interventionssuchassilt applicationand improved
soil fertility have created favorable conditions for crop
diversificationor increasedcroppingintensity. A smallerproportion
(12% observedno noticeable change,while 8% were uncertain,
possiblydue to limited experienceor external factors like market
access Only 5% reported a negative outcome, which is minimal
comparedto the overallpositivetrend. Thesefindingshighlightthe
LINE 2 Sicedés€damprovingagriculturalpotential and supporting
farmersin maximizingand productivity.

Yes, | can No Cannot say No, | cannot

grow more noticeable grow more

crops than  change crops than
earlier earlier
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Adoption of new crops

It was reported by 90% of farmers have started adopting multiple cropping after project
implementation, indicating a diversified pattern on renewed farmland Cerealsand pulses
accountfor 45% maintainingtheir role asstaples Vegetableg14%) and fruits (6% add dietary
diversityandincomepotential, while the & h (i Kc&tegsry(Arecanut, flowers, coconut)at 35%
reflects a shift toward commercialand perennialcrops Thisdiversificationsuggestamproved
soil and water conditions, enablingfarmersto move beyond traditional staplesand enhance
resilienceand profitability.

Crops Cultivated Post -Renewal

46%

Cereals Pulses Vegetables Fruits Other (Areca nut,
flowers, coconut)

Figure: Desilted Yaldabhag lake Figure:Silt applied to farmland
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At Naveli, lake silt application has strengthenedthe a 2 Xpfoduétive baseand moisture resilience,
with organiccarbonnearlydoubling(0.32%1H0.58%) and microbialactivity rising(124My146 CFU/Q),
confirming an active biologicalengine that drives nutrient cyclingand aggregatestability. Fertility
gains are clearr Nitrogen (~+19%), Phosphorous(~+35%), and Potassium (~+22%t alongside
increasesin Calciumand Magnesium Physically,bulk density reduced (1.68 p 1.62 g/cc) and

water-holding capacity improved (48% I'h 52%), supporting deeper root growth, lower irrigation

demand,and better droughttolerance While pH shifted to 9.33, a manageabldegacyalkalinityfrom

saltladen sediments (carbonates/bicarbonatessodium) that can lock micronutrients, targeted
gypsum,greenmanuring,and acicforming fertilizers will unlock availabilityand convertthese gains
into durableyield benefits

Bhupsandra

At Bhupasandrathe silt applicationproduceda cautionaryoutcome insteadof the expectedboostin

fertility and moistureretention, the treated fields showdiluted primary nutrients, highersalinity,and

a heavier,more compacttexture with reducedwater-holding capacityand weakerbiologicalactivity:.

These conditions would normally restrict root growth, nutrient uptake, and drought resilience

Importantly, this profile reflects a site-specificsilt quality that is chemicallypoorer and physically
heavier than the native topsoift an insight revealed by the LINZ 3 Ndaiéddsamplingand lab

diagnosticsnot a shortcomingof the restoration approach Guidedby thesefindings,the corrective
pathwayis clear. deep ploughingwith organicamendmentsto rebuild porosity and carbon,gypsum
to addresssodicity and improve infiltration, and green manuringto restore nitrogen and microbial
life.

Ajjenahalli

Ajjenahallipresentsa trade-off with a clearrecoveryroute. Thesilt delivereda strong desalination
effect (EC111 p32.6 uS/cm),easingsalt stressand improvingthe baselinefor crop recoveryin a
semiarid context Howeverthe samesilt waschemicallyinert andbiologicallypoor relativeto native
topsoilt primary nutrients declined(includingPotassiunB2 'h 38 mg/kg), organiccarbonfell (0.46%
 0.33%), microbial activity weakened (182 I'h 130 CFU/g),and WHC decreased(58% I'h 51%);

texture remainedsilt claywith marginalcompactionchange(1.65 y1.63 g/cc),indicatingbiologyand
nutrients are the limiting levers Immediatepotashsupplementation(MOP/SOPYnodestN-P boosts,
and heavy organicamendments/vermicompostill reboot the a 2 Aibléyical engine and restore
moisture retention; with a positive Sulphur profile, oilseeds/onion/garliccan be leveragedwhile

fertility andbiologyreboundr aligningthe site backto the LIN2 3 Ndistéigadilityobjectives
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Economic upliftment in farmer incomes

Improved crop yields and reducedinput costsresulting from silt applicationon farms representa critical

economicbenefit of lake desiltation projects Byrecyclingnutrient-rich silt from lakesonto agriculturalland,

farmersexperienceenhancedsoil fertility, leadingto higherproductivityandlower dependencyon expensive
fertilizers Thisnot only strengthenshouseholdincomesbut also ensureslongterm sustainabilityof both

water bodiesandfarmingpractices

Improved due to better crop yields and reduced inpLit.cASLS

Basedon interactions with the sampled beneficiaries,it was reported that 80% 80%
agreedthat their incomehasimproveddue to better crop yieldsand reducedinput
costs like reduction in labor costs those used for irrigation, depreciation cost of
machinesusedfor the irrigation, fertilizer costsdue to increasedsoil productivity,
while 20% remained neutral. This insight highlights the significant role of lake
desiltation and subsequentsilt application in enhancing soil fertility, reducing
reliance on costly fertilizers, and ultimately improving farm productivity Such  Neutral Agree
economic upliftment is critical for ensuring community buy-in and longterm

sustainabilityof the project.

Improved Farmer Income by participating in programme

_ Basedon interactionswith sampledbeneficiaries 93% reported that
Improved Farmer Income Remsa{rf: " their income has moderately increased, while 7% indicated it

" remained the same This positive response underscores that
participationin the programand associatedraining playeda pivotal
role in this improvement Farmersgained awarenessof sustainable
water managementpractices, scientific benefits of lake desiltation,
and techniquesfor silt application, which enhancedtheir decision
makingandfarmingstrategies

Income Shift post implementation

Basedon interactions with sampled beneficiaries,income levels
show a clear upward shift after the project Before the
intervention, 17% of householdsearned up to 1,00,000, which
dropped sharplyto 3% while higher income bracketsé 5,00,000
and above)grew from 9%to 25% Themajority movedfrom lower
bands (up to 2,00,000) into mid and higher ranges, reflecting
improved crop yields and reduced input costs due to Silt  ypto3,00000
application Thistransition indicatesnot just incrementalgainsbut

a structuralimprovementin rural livelihoods,reducingvulnerability ~ Upto2,00,000
and enhancing financial resilience Such economic upliftment

validatesthe sustainabilityand longterm impactof lake desiltation ~ UPto 1.00.000
projects,as higherincomesempowerfarmersto reinvestin better

practicesand strengthencommunitypatrticipation = After the project  m Before the project

Moderately
Increased
93%

Income levels

Upto 6,00,000

Upto 5,00,000

Upto 4,00,000

29%

26%
30%
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ReaSOnS fOI’ Improved Income Reasons for improved income

It wasobservedthat the keydriversof incomeimprovement 99%
were improved quality of produce (99%) and higher crop
yields (85%), supported by cost reductionsin water (82%),
fertilizer (72%), and pesticides(37%9. The improved quality
was primarily attributed to better soil health and water
availability,resulting from lake desiltation and nutrient-rich
silt application on farms These factors enhanced soil

fertility, moisture retention, and crop resilience, enabling 'c':"cfg‘;‘l’;‘j Reduced  Recuced  Reduced &gﬁ‘fcﬁ
farmersto commandbetter pricesandreduceinput costs Costs costs Costs  produce

Thiscombination of quality-led price gains,yield-led volume increasesand cost efficienciescreated a
strongeconomicuplift, validatingthe sustainabilityandlong-term impactof the project

uBetter soil quality and water retention have doubled our income
nl YOGIOOYIGct 61 FOJ¢| GRIJI g Y IOTIX HOi ¢

-

t RDURNRHAEC UG]G! etoc U1 05 WKOc | WKzt RU
w, Farmer at Yaladabhag Lake

Income from diversified Livelihoods

Interactions with beneficiaries revealed that income
Income from additional Livelihood diversification through activities such as livestock
rearing, fishing, and additional plantation crops like
marigold and areca nut contributed significantly to
household earnings The incremental income ranged
from 10,000 to 50,000 annually, with 48% of
respondentsreporting gainsup to 30,000, 27% up to
48% 20,000, and23%upto 40,000. Thisdiversificationnot
only supplements farm income but also reduces
dependency on a single crop, enhancing financial
resilienceand stability Suchoutcomesunderscorethe
broader sociceconomic benefits of lake desiltation
projects, as improved water availability and soil health
enablefarmersto exploremultiple incomestreams

Upto 50,000

Upto 40,0000

Upto 30,000

Upto 20,000

Upto 10,000
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Summary

Project Locations Methodology Interpretation

Groundwater
Storage/ Soil
Moisture

LULE
Vegetation
Increase

LULEBarren
Land

Average increase by

2.8%

Average Increase b
15%

Average Decrease by
17.6%

Assessed by analyzing satellite or
hydrological data within a Bm
buffer of the site to estimate the
volume of water retained in
surface and subsurface reservoirs.

Assessed by classifying satellite
imagery within a kXm buffer of the
site and computing the proportion
of area covered by vegetation.

Assessed by classifying satellite
imagery within a kXm buffer of the
site and computing the proportion
of area identified as nowegetated
or bare soil.

Typical improvements range
between 520% and overall
improvement in groundwater
storage and soil moisture
across sites indicates
enhanced water retention anc
hydrological regulation due to
desilting interventions.

This increase in vegetation
cover across sites reflects
successful ecological
restoration and conversion of
previously degraded or
sparsely vegetated land into
active green cover.

A consistent reduction in
barren land area
demonstrates effective land
cover transformation and
stabilization of exposed
surfaces through vegetation
establishment.
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Projealignmeol NSDGs

The Banksupported initiative at the CCDdemonstratesstrong alignment with multiple UNSDGs,
contributing to global and national development priorities through waterbody restoration and
rejuvenationpromoting farmersincomeand livelihoods The LINR 2 &@praaehéf silt applicationfor
better farm productivity and water storagecapacitymakesthe project to contribute to national and

globalpriorities.

Key SDGssupported :

Target/ Subsection

How it aligns

CGLEAN WATER
AND SANITATION

DECENT WORK AND
ECONOMIC GROWTH

il

2.4: & . 230 ensuresustainablefood
production systems and implement
resilient agricultural practices that
increaseproductivity and production,
that help maintain ecosystems,that
strengthen capacityfor adaptation to
climate change, extreme weather,
drought, flooding and other disasters
and that progressivelyimprove land
andsoillj dzI £ A G & ¢

6.6: 6By 2020 protect and restore
water-related ecosystems, including
mountains, forests, wetlands, rivers,
aquifersandlakesx

8.5: @By 2030 achieve full and
productive employment and decent
work for all women and men,
including for young people and
persons with disabilities, and equal
payfor work of equalvaluet

11.4: & { ( NB yeHoitKt8 yrotect
and safeguardthe ¢ 2 NJcukupaiand
naturalheritagee

Improved irrigation and soil fertility
boost crop yields, strengthen food
security, and promote sustainable
farming practices.

The project rejuvenates traditional
tanks through desilting, embankmen
strengthening, and inlet/outlet
regulation, significantly improving
water storage capacity, groundwater
recharge, and overall water quality
for rural communities.

Restoration activities create local
jobs, while improved agricultural
productivity increases farmer
incomes and rural economic stability.

By restoring historic water tanks, the
initiative preserves cultural heritage,
strengthens rural water

infrastructure, and reduces migration
by ensuring sustainable water access
for agriculture and livelihoods.



Impact assessment report- CCD £5

1

1

1

CLIMATE
ACTION

LIFE
ON LAND

PARTNERSHIPS
FOR THE GOALS

Target/ Subsection

125: @By 2030 substantially
reducewaste generationthrough
prevention, reduction, recycling
andreuse

13.1: d&Strengthenresilience and
adaptive capacity to climate
related hazards and natural
disastersn all countrie€

15.1: By 2020 ensure the
conservation, restoration and
sustainableuse of terrestrial and
inland freshwater ecosystems
and their services,in particular
forests, wetlands, mountainsand
drylands,in line with obligations
underinternationalagreements

17.17: dEncourageand promote
effective public, publicprivate
and civil society partnerships,
building on the experience and
resourcing strategies of
partnerships

How it aligns

The project promotes circular resource use
by reusing nutrientich silt for agriculture,
reducing chemical fertilizer dependency,
and minimizing environmental degradation.

Increased water storage and recharge
enhance drought resilience, reduce
vulnerability to climate variability, and
support adaptive capacity for rural
communities.

Biodiversity enhancement around tanks
restores habitats, supports flora and
fauna, and improves ecological health
and watershed sustainability.

The initiative fosters collaboration
between Kotak Mahindra Bank, NGOs,
local communities, and government
bodies, ensuring shared responsibility
and longterm sustainability.
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Recommendations

Theimpact assessmenbf KotakMahindraBank[ A Y A GSRRiSpartedlake restorationinitiative in
collaborationwith the SahakaraMitra Samsthg CCDYxonfirmssignificantprogressin improvingwater

storage capacity,ecologicalhealth, and community participation acrossthe restored water bodies
However, sustainingand scalingthis impact requires strategic enhancementsalignedwith L Y RA | Q&
environmental priorities and global best practices The following recommendationsare structured
aroundfour pillars

Water Body Managemg

A Establish boundary protection and local A Given the magnitude of the positive changes,
agreements to prevent future encroachment on utilize this project as a model for community
the newly established central water body. engagement in water and land management

across other micravatersheds; and create
project visibility among govt stakeholder to
create ripple effect across intervention areas.

e @ Adopt Integrated Water a

Management

ontgrm Monitoring and wate

A Farmers should implement water budgeting and A It can be considered to adopt crop planning

monitoring systems to regulate extraction, and strategies that balance economic returns with
prioritize efficient irrigation methods like drip water sustainability, while simultaneously
systems and monitor the LULC and NDVI annua  investing in groundwater recharge structures
to document the stability of the vegetation such as percolation tanks, recharge pits, and
increase and also to take proper action for check dams. Additionally, promoting drought
enhancing the low NDMI and water storage resilient crop varieties, agroforestry, and mixed
capacity as recorded so that it maintains overall ~ farming systems will deliver social, economic,
resilience of the restored ecosystem. and ecological benefits, reducing pressure on
water resources while enhancing income
security.

Strategicimperative

The KotalkgCCDpartnership has strengthenedwater security and ecologicalresiliencein semtarid
regionsby rejuvenatingtraditional lakesand tanks,reducinggroundwaterdepletion, soil erosion,and
biodiversity loss Improved water storage and recharge enhance climate adaptation, agricultural
productivity, and rural livelihoods The initiative alignswith local priorities of irrigation accessand
livelihood diversification, and supports national missionslike Jal Shakti Abhiyan, National Water
Mission,and Greenlndia Mission,while contributingto SDG2, 6, 13, and 15. Beyondenvironmental
gains,it fostersinclusivedevelopmentthrough sustainableagricultureand community stewardship,
offeringareplicablemodelfor integratedwater andbiodiversitymanagement
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