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PREFACE

In a first-of-its-kind endeavor towards Jal Sanchay, Jal Sanrakshan, and Jal Sinchan, the
Composite Water Management Index (CWMI) was developed by NITI Aayog to reinforce
the spirit of competitive and cooperative federalism in India. The Index proposed a policy
shift in water resources management, from the conventional style of investment in major
infrastructure projects, to undertaking grass-root level activities with participation of local
communities which could ensure equitable access of water. It is also aimed at fostering a
culture of evidence and data-backed policy decisions for efficient management of water
resources in the country.

India is home to ~17% of world’s population but has only 4% of the world’s freshwater
resources. Managing these for a huge population is a mammoth task. It is estimated that about
two lakh people die every year due to inadequate water, sanitation and hygiene. In 2016, per
person disease burden due to unsafe water and sanitation was 40 times higher in India than in
China and 12 times higher than in Sri Lanka. With the country generating huge amounts of
waste water annually, mismanagement of waste water, which also contaminates groundwater,
lack of liquid waste management, poor sanitation conditions and poor hygiene habits have
contributed to a significant portion of population suffering from water-borne diseases. e

The annual utilizable water resources in the country are 690 BCM from surface sources and
447 BCM from groundwater. In spite of possessing surface water resources, India is highly
dependent on groundwater resources for day to day survival. Right now India is facing the
challenge to fulfill its demand through the existing but depleting resources. To supplement its
present resources, we have to find unconventional solutions involving recycle and reuse of
water, rainwater harvesting, etc. It is possible to store 214 BCM of surplus monsoon runoff in
ground water reservoir. We have to go back to the era when people valued and conserved
each drop.

In view of the limitations on availability of water resources and rising demand for water,
sustainable management of water resources has acquired critical importance. The Index
would provide useful information for the States and the concerned Central
Ministries/Departments, to formulate and implement suitable strategies for improved
management of water resources. It has been finalized after an elaborate exercise including
feedback from the States and consultation with reputed experts. It is gratifying to note that the
indicators of CWMI Round I have been largely incorporated in the Jal Shakti Abhiyan which
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was recently inaugurated by the Hon’ble Prime Minister. This reflects the comprehensiveness
and granularity of the CWMI in assessing the water situation in India and giving direction to
water-smart policies for years to come.

I am hopeful that the efforts of NITI Aayog will sensitize, motivate and better equip every
individual with the knowledge of judicious use of water. I congratulate Mr. Amitabh Kant for
encouraging and guiding Mr. Avinash Mishra, Adviser, Water Resources, NITI Aayog, and
his team of officials and young professionals, to persevere on the mission of water
management and come out with Round II of CWMI. CWMI generated a momentum towards
water conservation activities and the increase in participation and data reporting by the States.
My compliments to the Central Ministries/Departments, State Governments, Water
Resources Vertical at NITI Aayog and our knowledge partners, for the preparation of this

Report.

(Dr. Rajiv Kumar)
Vice-Chairman
NITI Aayog

August 13, 2019.
New Delhi
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FOREWORD

Under the leadership of Hon’ble Prime Minister, India has adopted inclusive development as
the key developmental paradigm for our Nation. In order to ensure the inclusive development for
all,7it is necessary that benefits of policy or intervention must reach the last mile, especially,
when the intervention is about a life shapmg resource like Water. Water in spite of being the
focal point for economic and social development of the human race, is the most inefficiently
used public good. The increased scarcity of water is affecting the broad spectrum of economic,
social and developmental activities of the Nation. It not only affects GDP directly in the form of
loss of productivity of agriculture, industrial and service sector but also decreases the ability of
the human resources to think, invent and produce which indirectly hampers the growth of the
Nation. While water is a renewable resource, it is at the same time a finite resource. Over the
years, expanding agriculture, growing industrialization, increasing population and rising
standards of living have increased our water demands at same static supply. Efforts have been
made to collect water by building dams and reservoirs and creating ground water structures such
as wells, but mismanagement of the resources ar\@ lower user efficiency has resulted in a water
stress situation in the Nation.

Currently, nearly 820 million people in 12 major river basins of India are facing high to
extreme water stress situation. Out of these, 495 million alone belong to Ganga river basin which
generates nearly 40 percent of the country’s GDP. The scarcity of water resources also has
many cascading effects including desertification, risk to biodiversity, industry, energy sector and -
risk of exceeding the carrying capacity of urban hubs. It’s a fact that water is a $tate subject and
its optimal utilization and management lies within the domain of the States. By ‘considering : all
these, it is very clear that now the Nation has to come up with interventions which measure not
only the outcomes but also the effort involved in achieving these outcomes. Thus, in 2018, NITI
Aayog had come out with the first round of Composite Water Management Index as a useful tool
to assess and improve the performanceﬁ in efficient management of water resources. Through
Round I of Composite Water Management Index, we were able to sensitize the issue of water
management among the people and we successfully conveyed the message of water conservation
to the masses, private developers and government agencies. NITI Aayog’s unique effort for this
tool of conservation and management of water resources had been appreciated all over the world
and was focus point of many discussions and conferences.

The new government, in 2019, picked up the challenge of water management and
conservation by launching Jal Shakti Abhiyan - a campaign for water conservation and water
security in 1592 water stressed blocks in 256 districts on 1% July 2019. Inspired by the Hon’ble

~ Prime Minister’s impetus on Jal Sanchay, the Jal Shakti Abhiyan is a time-bound, mission-mode
water conservation campaign. If implemented well, this program has the capacity to change the
overall scenario prevailing in water sector of India. To supplement these efforts, NITI Aayog has
prepared the second Round of Composite:ﬁl\yater Management Index. Once again, we have
focused on the critical issues related to water management in the country. In addition to this, two
new indicators related to 24*7 piped water supply to villages and villages having individual
household water meters are included in the Index. These two indicators fulfil the mandate of our
Hon’ble Prime Minister to achieve the objective of 24 x 7 supply of piped water to not only




urban areas but also rural areas. As Round one of the Index had set a context for conservation of
water resources, Round two is focusing on policy-oriented decisions which can be taken in the
water sector. The results of Round two of the Index depicts the everlasting impact created by
Round one. Various indicators have shown significant improvement which indicates that states
are now more serious and motivated to improve the situation of water in their respective areas.

But this would have not been possible without the incessant efforts of various people. I
would like to acknowledge the continuous support and guidance provided by Dr. Rajiv Kumar,
Vice Chairman, NITI Aayog; Dr. Ramesh Chand, Member, NITI Aayog; Shri Parameswaran
Iyer, Secretary, Jal Shakti Ministry; Shri U.P. Singh, Secretary, Jal Shakti Ministry; and Dr.
Amarjeet Sinha, Secretary Ministry of Rural Development.

I appreciate the work done on the Index, progress monitoring and pursuance with the
State Governments by Shri Yaduvendra Mathur, Special Secretary, NITI Aayog.

I would like to acknowledge the efforts in state sensitization, handhold support,
compilation and uploading of data on the portal by Shri Avinash Mishra, Adviser (Water
Resources & Land Resources), NITI Aayog and his team of officials, Shri N. Kumar Vel,
Scientist ‘D’, Shri Gopal Saran, Scientist ‘C’, and Dr. Namrata Singh Panwar & Ms. Arunima
Chandra, Young Professionals.

I wish to convey my sincere thanks to Dalberg Advisors for commentary, data analysis,
and narration and IPE Global for third-party data review and validation.

Last but not the least, I personally appreciate the commendable job carried out by various
State Governments in collecting the relevant water related data from 9 to 10 departments which
is a mammoth task in itself. The Index would have not been completed without the hard work
put in by a large number of States’ and UTs’ officials at all levels who have toiled to collect,
collate, and upload the data on the portal under the guidance of the Chief Secretary and the
Principal Secretaries of the States-in-charge of water resources. I wish to acknowledge and
appreciate their efforts.

NITI Aayog under the able leadership of Hon’ble Prime Minister and as the agent of
innovation and change in the Nation will keep on initiating such endeavors to instill the spirit of
cooperative and competitive federalism in the states and to engrave India as the forerunner of
innovation on the world map.

M'\/J/
(Arpitabh Kant)

Dated: 13 August, 2019
Place- New Delhi
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INTRODUCTION

{OASYGATAO YIyl3SYSyld 2F o6l GSNIAa AYyONBlFaAy3fe
sustainability. The Government of India is being proactive about water managemeiitas created the
Ministry of Jal Shakti to consolidate interrelated functions pertaining to water managemieatnewly
F2NX¥SR Wt {KIFI1TdA aAyAadNER dzyRSNJ 6§KS 3IdzA Rl yOS 7
water challenge bylaunching he Jal Shakti Abhiyana campaign for water conservation and water
security in 1592 water stressed blocks in 256 districts, to ensure five important water conservation
interventions. These will be water conservation and rainwater harvesting, renovativadifional and

other water bodies/tanks, reuse, bore well recharge structures, watershed development and intensive
afforestation. These water conservation efforts will also be supplemented with special interventions
including the development of Block amistrict Water Conservation Plans, promotion of efficient water
use for irrigation and better choice of crops through Krishi Vigyan Kethdrak y & LJA NBR 68
t NAYS aiyAaid $aNTadchaghe 146 Shdki AbBiyan is a tilneund, missiormode water
conservation campaigriGovernmentis advocating the adoption of best practideswvater sectoraaoss
India and recognizes thatth-based decision makirig going to be key to effective water management
This report by the NT'lAayog is an effatin this directionand reports progress made by various States &
Union Territories on a set of comprehensive water management metrics

THE COMPOSITE WATER MANAGEMENT INDEX

The National Institutionfor Transforming India (NITI) Aayokas developed the Composite Water
Management Index (CWMI) to enable effective water management in Imd&iates.

The CWMIis the first comprehensive collection of countnyde water data in Indidased on irdepth
structured questionnaires followed by focus group discussit;m generate qualitative informatiorit
representsa major steptowards creating a culture of datdased decisiormaking for water in India,
which can encourag&competitive and cooperative federalisiftA y G KS O2dzy i NBE Qa 4|
and managementThe Indexand this associated report amxpected to: (1) establish a clear baseline
and benchmark for statéevel performance on key water indicators; (2)cover and explaihow states

have progressed on water issues over time, including identifyinggedglormers and undeperformers,
thereby inculcatinga culture of constructivdéederal competition amongt states;and (3) identify areas

for deeper engagement and investment on the part of the states. Eventually, NITI Aayog plans to
develop thelndexinto a composite, nationdkvel data management platform fail water resources in

India.

This is the second edition of th€eWMIpublished byNITIAayog The first edition was published 2018

and became a veryell-receivedpublication, in and outside theountry, as is also reflected by the
increase in participation of the number of states and two union territories (Delhi and Puducherry) for
the first time. CWMI ighe first of its kindto monitor key watefrelated metrics that areealevant for

India going forward. The metrics spanned a range of upstream and downstream categociasing
coverage of piped watesupplyfor the population on the one hand and groundwater management and
source protection on the otherThe Index has beendeveloped in abse collaboration with multiple
national and state stakeholders and involved a robust data validation proc@dse Indexuses water

data from both central and state sourcés three years the base year (FY 1), FY 147, and the
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current reference yearFY 1718t thereby enabling not only benchmarking of the current water
performance of states, but also the study of the evolution of water performance over time. States were
required to fill out the necessary data on a NITI Aayog pastallable in public @main At the backend,

this data aggregation involved a massive exercise across 25 states amdn2Térritories (UTs)in the
country, including a complex process of liaising between multiple agencies and departments within
states, followed by validation by a third party. Data for several indicators in the Indéxcluding
groundwater restoration, irrigation management, -f@rm water use, rural and urban drinking water
supply,andwater policy frameworks was compiled and then triangulated with contributioasross all
levek, from union andstate water departments to department engineers and local authorities.

This coordinated exercise was led by the Water Resoaiertical within NITI Aayog and the data was

then reviewed and verified by an Independent \Vidation Agency (IVA) IPE Global The IVA liaised

with relevant state departments to verify and update the data included in the CWMI. The agency also
requested and received supporting documents against each indicator included in the Index from State
Nodal dficers (SNOs). The IVA also conducted field visits across nine states and UTs as part of its robust
validation process. Finally, observations and results were shared with the SNOs after the validation
exercise.Subsequently, the IVA algharedthe validdion results through a conference held at NITI
Aayog on the % of February 2019 to present the resultstbe 25 states and 2 UTs that had submitted

the data.The conference also helped the IYApresentthe discrepancies, fill data gapand highlight
deviations found during the process of verification with each state.

The compilation and collection of data from 25 states and 2 UTs proved to be a tedious but rewarding
exercise, and NITI Aayog appreciates the commendable work, cooperatidnsuggestions adtate
governments in this regard.










EXECUTIVBJMMARY

2} 1SN KIFa 0SSy NBO2 3y AetoBoric rawthiv8lbeyigdf it®pedple fandthe L y R
sustainablity of ecosystems Over the last few years, the Govement of India as well as State
Governmens have been implementing a range of projects focused on groundwater recharge
responsille use of water for agricultureand use of technologies such as mieirvigation. Similarly,
ranges of legislation promoting wateifficient energy production or discouraging water pollution by
industry have been enacted.More dggnificantly, the Governmenthas consolidated institubnal
structures underthe Ministry of Jal Shakto bring interrelated water management functions together
and drive more effective outcomes.

Data-based decision making and competitive federalistan drive significant improvements in water
management in the countryAcross the country,hiere are thousands of decisioteken on a periodic
basis that determine the use of and replenishment of water resources of the country. These include
decisions pdaining to irrigation policies, watershed management, water supplgcesses, water
LINAOAY3AZ yR S@Sy SELRNI LlRtAOASA G(GKIFG AYLI Of
taken on the basis of highuality water data and also that differeistates & Union Territories in India
learn fromeach2 6 KSNR& 06 Sa& 0 LINI OG A OS aheir watérSnsdagefmentpeagficest | v G f

The Comprehensive Wat Management Index (CWMBO019 measures the performance of States on a
comprehensive set ofvater indicators and reports relative performance in 20418 as well as trends
from previous yearg201516 & 201617). Such a benchmarking exercise can go a long way inirgeat
common frame for progres®r water in India and also highlight tmeed fa specific improvements.

Sates are displaying progress in water management, but txéerall performance remains welbelow

of what isrequired to adequately(i I O1 f S L ycRalehg@si-80@0df th&Sshkites assessed on the
Index over the lasthree years have improved their water management scores, veithaverage
improvement of+5.2 points. But worryingly, 16 out tife 27 states still score less than 50 points on the
Index(out of 100) and fallin the low-performing category. These states collgety account for 48% of
the population, ~40% of agricultural produce, and%3of economic outpubpf India’

Highperformers continue to demonstrate strong water management practices, but parformers

are struggling to cope upTop performers such aGujarat, Andhra Pradesh, Madhya Pradesh, and
Himachal Pradesh haverrther increased their scores ovéhne lastthree years, with improvement
ranging from 4 to 11 point©n the other end, out of the 14 loperforming states from FY 185, only
Haryana, @a, and Telangana have been able to cross thpdifit threshold Jharkhand, Uttar Pradesh,
Odisha, Bihar, Nagaland, and Meghalaya still score less than 40 points, and the average improvement in
low-performing categoryover the lastthree years stands aB.1 points, lower than 5-point average
improvement observed across states

Economic output based on Net State Domestic Product at Current Prices12®dries) for 20156

2 "List of States with Population, Sex Ratio and Literacy Cen20%1",Census 2011 accessed May 6, 2019,
https://www.census2011.co.in/states.php'Agriculture - { G F GA a G A OF £, S| Ndistry 2oP $tatisticy” RrkProgrammen T ¢
Implementation accessed May 16, 2019, http://mospi.nic.in/statistigabrbook-india/2017/177 Economic Survey 2048 Volume 2:
Statistical Appendix (Ministry of Finance, 2018), page A28,
http://mofapp.nic.in:8080/economicsurvey/pdf/Annexures_Volume_2_Combine_25_jan_2018.pdf

Refers to states in the loywerforming category for FY 118 given on page 61 of this Report
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Large economic contributors have lowater management scorespoor management here can
KFEYLISNI LYRAI Qa .32 Pradesh, CRajdsiNah, Iedla, sand Delhi, 4 of the 10p

O2Yy (NROGdzl 2 NB (2 L'iaReistofes ran§inyZrgn220 poldts B dalipbilutaion GveMI

Given the indispensablmle of water in any form ofeconomicactivity, water shortages can lead to
reduced output in these statesindasa consequeoe,i KNB I 6§ Sy LY RAIF Q& | & LA NI
superpower in the futureThese four states collectively account for over aquaded LY RALl Q& LJ]2
and reduced economic activitwill reduce employment and livelihood opportunities in these large
population clusters

Food security is also at rislgiven that large agricultural producersare strugging to manage their
water resources effectivelyNone of the top 10 agricultural producers in Infliaxcept Gujaratand
Madhya Pradeshscore more tha®0 points on the CWMI. This is concerning given that assessment on
almost half of thdndex scores is directly linked to water management in agriculture

On the positiveside, greater focus on water governance and increased data discipline amongst states
is building a pathway for driving longerm successStates have displayed strongest improvement on
the Policy andGovernancetheme amongst the nine themes included in the Index, with theme
median score rising by30%over the last three yearsThis iwlicates an increasing institutional ability of
states to design policies to countewater-related risks Further, data discipline, a driving principle
behind development of the Index, &volving as a practice amongst states. Data reporting on the Index
isimproving across statesnd cases of states not reporting data on indicators adecedby ~70%

Going forward, states needto build on this momentum, andupgrade their water management
practices to show outcomes and not just outputsSeveal disparties exist in watermanagement
amongst statesThere are clear opportunites for highperforming states to become torchbearers of
good water managemenpracticesin the country. Improved knowledgeharing amongst states can
enable them to learn from each other and solidify water management practicesss the boardStates
should actively seek out guidance and solutions from one another and encourage diffukimwiédge
(including through exchangerogrammes of scientists and administrators) across bordsliglAayog is

fully prepared to support cooperativiederalismin this critical areaThis will also help the country
cooperate and coordinate its respongetackle the present water cristhat the country is facingStates

also need to track the overall outcomes of their policy making and water administration, and make sure
that improved legal, administrative, and operational outputs are leading to outeolike increased
groundwater levels, rejuvenated surface water sources, and improved piped water supply for rural and
urban inhabitants. Withoutan outcomebased approachstate investments in water managemeaite
unlikely to have alesired positivémpacton their water situatios.

Economic output based on Net State Domestic Product at Current Prices{2®dries) for 201%6, and the analysis does not include
states that have not been assessed on the Index; based on dataHcomomic Survey 2848 Volume 2: Statistical AppendMinistry

of Finance, 2018), page A28, http://mofapp.nic.in:8080/economicsurvey/pdf/Annexures_Volume_2_Combine_25_jan_2018.pdf

s "List of States with Population, Sex Ratio and Literacy Census 2ZKkys 2011 accessed May 6, 2019,
https://www.census2011.co.in/states.php.

Analysis does not include states that have not been assessed on the Index; based on dafsgfiontture- Statistical Year Book India
2017 Ministry of Statistics andProgramme Implementaton, accessed May 16, 2019, http://mospi.nic.in/statistigabrbook
india/2017/177

The figure does not include data reporting statistics for Arunachal Pradesh, Delhi, and Puducherry, given these stateharetdd€n
included in the Index assessntdor the first time in FY 18
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STATE SUCCESS STORMESTICIPATORY ANCEDH RALIZEDRAL
WATER MANAGEMENT

Recognizing théevels and threat ofvater scarcity in the country, a number of states have designed
participatory irrigation managemenprogrammesto promote decentralized water management and
drive adoption of sustainable water management practicesisTthapter highlights some of the
prominent programmesstates have implementeavith such an approachAll states mustearn from
thesemodes and potentially replicate them to tacklieeir respectivewater challenges.

MUKHYMANTRIALSNAVLAMBHARBHIYANMJSARAJASTHAN

wkaFadKFyQa adzl Kel al yiONR W f { 61 @t | YtakgHolgler ! 0 K
programme which aims to mak villages sel$ufficient in water through a participatory water
management approach. It focuses on convegyarious schemes to ensure effective implementatadn
improved water harvesting and conservation initiativetlse of advanced technologies suah drones

to identify water bodies for restoration is one unigéeature ofthe programme Gram Sabha in villages

are responsible for budgeting of water resources for different uses, providing greater power to the
community members in decisiamaking.In the first two phases of the programme, 7742 villages in
Rajasthanbenefited by 2.3 lac water conservation activities. In the second phase, 1.35 lac water
conservation structures were created in 4213 villages. The program has benefited more than 88 lac
peope and 93 lac heads of livestock, covering an area of more than 33.50 lac hectares. After first phase
there was 56% reduction of water supply through tankers and an average rise in the groundwater table
by 4.66 feet in 21 nowesert districts of the state$0,000 hectares of additional land had been made fit

for cultivation in the districts and 64% of the installed hamamps had been rejuvenated.

8 aadzl Kel al yiNR W Rajasthadt Mukhgal Mantri! Jal KSiawlagigai Abhiyan 2046cessed June 6, 2019,
http://mjsa.water.rajasthan.gov.in/.

o Mukhya Mantri Jal Swavlamban AbhiyaRhase IlI: Attaining Water Self Reliang@overnment of Rajasthan, April 2018), page 1.
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NEERECHETTUPROGRAMMEANDHRAPRADESH

The Andhra Pradesh government has launched the NE&rttuprogrammeas a part of its mission to
make Andhra Pradesh a droughtoof state and reduce economic inequalities through better water
conversation and management practices. phnegrammehas a strong emphasis on improving irrigation
and focuses orensuringwater supplyin droughtprone areasand reducing the ayacdt gap through
scaledup adoption of scientific water management practices. Repair, renovation, and maintenance of
irrigation assets are key activities and completing such activities before momigoarpriority under the
programme'* The state has repaired aboutODO farm ponds and over ZB0 check dams under the
programme'® Additionally, 102 lift irrigation schemes have been commissioned or revived by the
state.13 Efforts under the NeerChettu programmehave enabled irrigation access toearly 2,10,000
acres of land in the staté.

JALYUKSHIVARABHIYANMAHARASHTRA

0 Area served by an irrigation project

" 4bSSNHz ,/ W&er( desources Department, Government of Andhra Pradesh, accessed June 6, 2019,
https://irrigationap.cgggov.in/wrd/neeruchettu

2 &b $SNHz WakebResbdmies Department, Government of Andhra Pradesh,
https://aphrdi.ap.gov.in/documents/Trainings@APHRDI/AEEs/Srikalahasthi/presentations/iv%20week/Chittibabu/2%20neeru%20chettu
%20presentation.pdf

B Ibid.

¥ Ibid.




The Mahaashtra government launched the Jalyukt Shivar Abhiyaan in-2618ith the mission to make
Maharashtra droughfree by 2019, and an aim of making 5000 villages water scarcity ey year.
Focus areas under therogrammeincludedeepening and widening of streams, construction of cement
and earthen stop dams, work on nullahs and digging of farm pofusprogrammealso involves geo
tagging of water bodies and use of a mobile application to enablelvesied monitoring” Programme
initiatives have led to an increase in groundwater lewél$.5 - 2 metres'® Additionally, 11000 villages
have been declared drougiitee and agricultual productivity has increased by &D%"’

MISSIONKAKATIYATELANGANA

¢Stry3alylQa Tt Jpokranmmie munéhédAn22¢14,¥img tb riéstodelover 46,000 tanks
across the staté and bringover 20 lakhacresland under cultivatn.”® The programme objectives
include enhancingthe development of minor irrigation structures, promoting commuHigsed
irrigation management, and restoration of tanks to enabféective utilization of the 25 TMC water
allocated for minor irrigation uther the Godavari and Krishna river basih®ver 22,500 tanks had been
restored till March 2018 as per reposThe initiative has helped boost the water storage capacity of
water bodies and enhance garm moisture retention capacity in the region. Asrpeports, Mission

15 "JalyuktShivar" Maharashtra Remote Sensing Applications Cerarzessed May 16, 2019, http://mrsac.maharashtra.gov.in/jalyukt/

"Maharashtra Aims to Be Droughree By 2019, Launches NBwogrammeé, @Businesslindast modified2019, accessed May 9, 2019,

https://www.thehindubusinessline.com/news/national/maharashtesmsto-be-droughtfreeby2019launchesnew-

programmearticle6975358.ece.

Jalyukt Shivar Abhiya®oil and Water Conservation Department Government of Maharadfttra//cgwb.gov.in/Bhujatmanthan/bm3

file3.pdf.

Y Ibid.

18 "Mission Kakatiya Government of Telanganaccesseduly 31 2019 http://missionkakatiya.cgg.gov.infhomemission

¥ qardarzy YIFllFGA&l LKL & Selahgana Fatldydcessedlling ¥, 2019, Yitths//ietimganatoday.com/mission

kakatiyaphaseiv-works-gainrmomentum

Supranote 18

. qcInnn ilryla G2 08 NB&aidz2NBR dzy RiGed) ofa Andigd mefsed Ydurel 6,A B019,
https://timesofindia.indiatimes.com/city/lyderabad/6006tanksto-be-restoredunder-missiorkakatiyaphase
iv/articleshow/63281992.cms
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Kakatiya has also led to an increas¢hi@ gross area irrigated under targdyacut by 51.5% compared to
the base yeaf®

SUJALANBUFALAMYOJANAGUIARAT

The Sujalam Sufalam Yojaes a water conservation scheme by t@eijaratgovernment which focuse

on deepening of water bodies before mons@and increasing water storage for rainwater collection.

Its inaugural run waom 1* May, 2018¢ 31° May, 2018. Theprogrammeinvolved desilting of water

bodies across the state ancheouragel a participative approachThe state set a target to increase
water storage capacity by 11,000 lakh cubic feet through deepening of 13,000 lakes, check dams, and
reservoirs which was achieved successfully by the state as per media sféter the programme a
success in 2018, the second editionawlaunched in 2019 in whicthe state increased its financial
contribution to 60% foprogrammeactivities, requiring privatentitiesto pay only the remaining 408%.

In addition to participatory wate managementprogrammes being implemented across the country,
states such as Madhya Pradesh have launched schemes to provide financial aid to farm owthers for
construction of irrigation structures on private land. Further, Punjab has launched a scleme t
incertivizefarmers for efficient water use in irrigation through financial rewards.

KAPILDHARAYOJANAMADHY ARADESH

2 Ibid.

= al a [ Fdzy OKS & {dz2 | f | Y G{jadzt Marthivig ANkatiVolume® M ANdaly y2618,accessed June 6, 2019,
https://gujaratinformation.net/uploads/publication/eng_pak_may2018.pgiage 16.

* 4Ddzz /a fldzyOKSa &S502y R SRA (iBusingss StahdamhtcésSedlJude26y” 20 SoNBitpsiivivavybusidedsk S Y S 4

” standard.com/article/ptistories/gujcm-launchessecondedition-of-water-conservatiorscheme119022300670_1.html.
Ibid.
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The Kapil Dhara Yojana by the state of Madhya Pradesh is a unique scheme under the MGNREGA
programmeto develop irrigation facilities on private laraf small and marginal farmerghrough the
construction ofdugwells, farm ponds, check dametc. Theprogrammefocuses on providingjnancial

support to landholders without access to irrigation faciliteesl prioritizes marginalized communities to
maximize impact. Thprogrammehas contributed to improved productivity, intensity, and diversity of

crop production in the region angenerated livelihood source$

PANIBACHAGPAISEKAMAQ PUNJAB

The state of Punjab has introduced an innovatiwvegrammeto break the waterenergy nexus, under
which farmers are being provided with a fixed electricjbota and receiving INR 4 pedtdwatt hour for
every unit of electricity saved through direct beiteéfansfers (DBTs). The scheme has been launched by
the Department of Power on a pilot basis time districts of Jalandhar and Hoshiarpur, and allows
farmers to join on a voluntary basisAlthough the scheme is yet to achieve scale, it provides a unique
solution to the widespread problem of electricity and water wastage by farimgencouragng themto

be efficient in resource utilization througtupplementary income upon being watafficient.

JAKHNVILLAGBBUNDELKHANDT TARPRADESH

% Enhancing Sustainable Livelihoods of the Poor Through Convergence of Mahatma Gandhi NREGA with varigidisistenuRural

Development (2014), page 8&tp://www.indiaenvironmentportal.org.in/files/file/convergence_ MGNREGA_STORY .pdf
7 gl NRBdzyR unn FTENYSNE SyNREfSR Ay tlFyA .| OKI ZERlacdessed Sunerd, 20192 & OK
https://lwww.teriin.org/pressrelease/aound-200-farmersenrolledpaanibachacpaisekamaaschemelO-felicitated-bambiwal.
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5 yearsagoJakhni village of Banda district in the Bundelkhand region was one of the most water scarce
regionsof India. The area was witnessing heauytgoing migration in search of water and better
livelihood opportunities. But over the course of 5 yearfiagers includinghri Uma Shankar Pandey
have drastically changed their water situation by putting rigorous efforts in water conservation such as
construction of farm ponds, restoration/rejuveriah/restoration of water bodies, collection and
utilization of grey water, raising of farm bunds, and intensive plantation of trees. The most inspiring fact
is that the farmers of Jakhni undertook the entire work @neend without any external funding,
machinery, or resources. Ngwakhni village has developed to become a watersdficient village and

is reaping the benefits of improvedyacultural production. Once drought prone villagenow produces
nearly 23000 quintals of Basmati ricand prodiction of other crops has also increased many folds.
Jakhani village serves as an excellent example for village ‘watigreting modeled around collection

and storage of rainwater within the village boundaries and utilizing it for life protection and economi
development:®

% Based on the data provided to NITI Aayog by the Sarvodaya Adarsh Jal Gram Swaraj Abhiyan Samiti, Jakhni, Banda, Uttar Pradesh
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WATEHRSK®: RELATEIMPLICATIONS

As the building block for lifewater is essential for healthy, stable, and sustainable civilizations.
Therefore, scarcitycan disrupt | O 2 dzgotidl Btebiity hamper its economic prosperity and
destroy its ecology and ecosystem#. water management is not improved|ndia will not be an
exception.Presently,India is facingvater challengewhich stems not only frorthe limited availability
of water resourcedut alsoits mismanagementThe mpad of water scarcity is already beirsgverely
felt in some regions, and if states and UTs fail to control the situation, it is only going to deteriorate.

la SOARSYOS FNRY G(GKA&a @SINRa /2alL RIGF &adA3Sada
a long way to go in absolute terms of improving water management if India is to afford its citizens the
guality of life they deserve, support economic growth, and sustain its ecosystems on a-tiemg
basis.

In the second edition of the CWMI, in order oress upon the urgency and importance of improving
LYRAFQa YIFyF3SYSyd 2F 41 GSNE | ySg &SQdcialand KA 3
political, economic and environmentalspheres has been addedhis includes present and future risks;
cases where the impacts of water shortage are already being felt and are likely to worsen, and others
that are yet to come but imminent, and require immediate intervention if India is to mitigate their
harmful effects.

Under sociaand political risks, the\@Mlexploresti KS Y2 add ONARGAOIFf AYLI Ol a
the quality of life of its citizenand the social stability of the nation. Economic themes explore risks to
industrial growth and energy production. Finally, environmental themes highlige current and
potential ecological harm to the environment over a long period of time from a water lens.
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Socialand Political risks

{20A1t &adlFloAftAdGE Aada LINBRAOFGSR 2y LIS2L) SQa | 008
accessto clean water impacts food security and healdnd can cause social unrest and political
instability.Key risks under this category include food security and the carrying capacity of urban centres.

Risk to food security

Virtual water export adds to the
JI\. Expected water demand-supply problem - export of ~37 lac
W  gap of up to 570 BCM by 2030 in tonnes of Basmati rice alone
wl agriculture sector costed India 10 trillion litres of
water in 2014-15

About 74% area under wheat
ﬁ% cultivation and 65% area under
rice cultivation faces extreme
levels of water scarcity

Achieving bod securityfor India, with its rising population, is going tbe a significant challenge, and
water scarcitywill make the goal tougher to attain. India will host more than 1.5 billion people by
20307 and serving the food needs of its entire population will be a dauntsy.tWater shortages in
GKS O2dzy iN®B FTNB 3FJ2Ay3 (2 YIS GKAA& GlFail KINRSN
Indians, are already being affected by watelated issues. About 74% of the area under wheat
cultivation and 65% of the area undece cultivation faces significant levels of water scarfifjhese

trends are expected to only get worse if immediate measures are not taken. Estimates suggest that the
water demandsupply gap in agriculture could be as high as 570 BCM by’2G86undwaer resources,

which account for 62% of irrigation wat&rare declining in 52% of the cadeand highlight a serious
water concern for the agriculture sector. Key reasons for this decline include a lack -cbnatlered

water pricing for agricultural useenergy subsidies that promote owvektraction, and sumptimal
matching of crops with the agrdimatic and water zones in states. Further, our international trade in
agricultural commodities is contributing to large quantities of virtual water lossutlinathe export of
water-intensive crops. As an illustration, India exported more than 10 trillion ftefsembedded or

virtual water through the export of ~37 lakh tonnes of Basmati rice in AG{Zalone, which could have

been used to grow much largewuantities of other crops, such as wheat or millet, that have smaller
g GSNI NBIldZANSBYSyGaod 'a Fy20KSNJ AffdzZAAOINF A2z td

» "World  Urbanization  Prospects 2018 - Population  Division'United  Nations accessed May 6, 2019,
https://population.un.org/wup/Download/.

Shashank Singhlidden Risks and Untapped Opportunities: Water and the Indian Banking @¥¢¥dindia, 2019), page 21,
http://www.indiaenvironmentpotal.org.in/files/file/hidden_risks_and_untapped_opportunities.pdf.

"Investments worth $291 bn needed to plug water demagply gap in India: StudyASSOCHAM Indiaccessed May 4, 2019,
http://assocham.org/newsdetail.php?id=6357.

Dynamic Ground Water Resources of Indi@€entral Ground Water Board, 2017), page 1,
http://cgwb.gov.in/Documents/Dynamic%20GWRE&L3.pdf.

As per data submitted by Central Groundwater Board of India

¥ w2aKkly YAAaK2NE GLYRAL A& iKS 0 ABvaS Mint acdsdell dzMdy 165 E 2029NJi S NJ
https://lwww.livemint.com/Opinion/bPPHFHv19gBaA5qrPa6SuN/histhe-biggestvirtual-exporterof-water.html

Note: The 10 trillion litres figure has been independently validated using figures on official rice export data takéBxXpon of Rice
Export from India"Directorate of Rice Developmetcessed May 6, 2019, http://drdpat.bih.nic.irdnd water reqirement per 1 kg of
rice production taken from Dr. Vibha DhawaNater and Agriculture in Indi€@DAV¢ German AsidPacific Business Association, 2017),
page 8, https://www.oav.de/fileadmin/user_upload/5_Publikationen/5_Studien/170118_Study Water_Agrieultdtia.pdf. The
actual estimates from the calculation is ~13 trillion litres and has been rounded off to a conservative estimate afriOtighi
"StateWise  Production of Rice from 2013 to 201415", Data.Gov.ip accessed May 5, 2019,
https://visualize.data.gov.in/?inst=dcf4a7-869934b74-8455f5623d427fcf&vid=20501.
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utilizes groundwater for meeting 80% of its paddy irrigation ngédsus depleting its own and the
O2dzy i NE Q& 3INRPdzyRgl GSNI NB&2dzNOS&ad t NPRdAzOGA2Yy OKL
run out of their primary irrigation sources. Increasing consumer preferences forvhigh crops and

dairy and meat prducts, which require significantly higher amounts of water for production, will only
FAZNIKSNJ SEIF OSNBFGS GKS O2dzyiNEQ& F22R &aSOdzNRAG @
challenges as increasing temperature levels, floods, and drougbédecunfavourable environmental
conditions for cultivation and impact crop productivity.

Implications

States should start using a water lens while developing agricultural policies and incentivelsa
needs tomanageits international export of virtual water and also ensure that crop productio
patterns within the country, across differerdtates, are aligned toregional water availability.
Agriculture policies that reduce thexport of waterintensive cropor limit minimum support prices
(MSPs) and subsidies for waietensive crops (particularly sugarcane, cotton, and rinejegions
with declining water tables, can significantdying downwater demand from the sectoiThe case of
lower agriculture support to farmerdy OECD countries leading to reduced pressure on wa
resources is a great example. OECD countries, in addition to decline in support at the overall
have also shifted focus from input and commodihked production support towards investments in
off-farm water supply infrastructure to promote efficiency in water utilization. There has also beer
increased emphasis on adoption of water efficient technologies, management systems, fa
education, and advisory services etc., for enabling improverimewater resource managemerit.

India should also consider developing an agricultural water export Index to track virtual walée
country can potentially develop such an index to track the amount of virtual water exported by |
through trade commoitlies to other countries. The Index could also help India understand wh
agricultural commodities lead to water export and can enable better policy and incentives
support water sustainability. The Water Footprint Network has already developed enadtive tool
to calculate and map the water footprint by different users, assess its sustainability, and ide
strategic interventions for improving water use. The proposed index can take inspiration and
further on this tool, and support developnt of a customized and targeted solution for managin
virtual water exports from the agriculture sector.

India should invest in scaling up mictirigation to increase coverage and sustainabilityVhile
micro-irrigation has been known to be a vital sdluey @2 YIFI 1S LYRAIQa
efficient, the overall adoption rates still remain very low. Furthermore, farmers face signifiq
problems in the sustained adoption of mieirigation across seasons due to maintenance challeng
and cost preases. A sustained programme for midragation that brings together financing
ddzLILIR2 NS 2LISNY GA2Y I € ddzZLILR2 NI S YR GSOKYyAO!
component under the Pradhan Mantri Krishi Sinchayee Yojana promotes use aindripprinkler
irrigation by farmers, and is a great initiative to drive adoption of mimigation technologies in
agriculture across the country.

s "Misaligned Agriculture: A Major Source of India's Water ProbleRwhes India accessed May 6, 2019,

http://lwww.forbesindia.com/article/iimbangalore/misaligneégriculturea-major-sourceof-indiaswater-problems/50693/1.
Kevin ParrisSustainable Management of Water Resources in Agricul@ECD, 2010), page 70,
http://lwww.oecd.org/greengrowth/sustainablegriculture/49040929.pdf.
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Risk ofexceeding the carrying capacity offban hubs

5 of the world’s largest cities Expected water demand-supply

under water stress presentin . zl\:‘;?('lln\zl:'t:rc;? a?letioitzr:::?r: A gap of ~50 BCM for domestic
India; Delhi ranks second on the 6 urban pF;':)zlation Ny sector by 2030, as future demand

list doubles present use

Urban hubs are likely to withess severe water gtages in the future, which could risk urban growth

in Indiaand reduce quality of life for urban citizend Y RA I Q& dzND Iy L3R Lz F GA2Y
million by 203¢*° and fulfilling its water needs will be a great challengstimates suggest thahe
demandsupply gap for the domestic sector will stand at ~50 BCM in 2030, with the demand expected to
double by that time”? The present situation is also not ide&l.of the g 2 NI2® I&rgest cities under
water stress are in India, with Delhi besggondon the list* Additionally, 8 million children below the

age of 14 in urban India are at risk due to poor water suffply.

Water supply infrastructure in the major metropolitan cities of the country, which was never designed
to cater to such large popation sizes, will be unable to serve thieban population. As of 2014, a
major city in India suppltk 24x7 water to its entire urban populatigii and only 35% of urban
households in India have piped water in their dwelling as the primary source to sugprking water
needs, while others rely on piped water to plot/yard, tube wells, and public taps amongst other
sources’’ These water delivery challenges will furtretacerbateas migration to major urban cities in
search of better livelihood opportunitie continues, and additional stress is put on the already
insufficient water resources and inadequate infrastructube. of 2015, India treated only 30% of the
wastewater generated in the countfy.Lack of adequate infrastructure in cities to handle thewno
wastewater will add to the problem, and improper solid waste management may even lead to
contamination of remaining groundwater resources.

In such circumstances, water shortages will become more frequent and water rationing by states will
intensify futher. Industrial growth inand aroundcities will be severely compromised as companies will
move their operations to more watesecure locationsAll these challenges can together create serious
water scarity conditions for urban dwellers where their basivater needs are not mefhis will also
endanger the aspirations of rural Indians seeking a better life in urban India, and nipunoaal

YAINFGA2Yy F2NDOSa GKFG FINB F LINI 2F LYRALFIQa 22dz

39 "World  Urbanization  Prospects 2018 - Pqpulation  Division"United  Nations accessed May 6, 2019,

https://population.un.org/wup/Download/.

40 Charting Our Water Future (McKinsey & WRG, 2009), page .9
https://lwww.mckinsey.com/~/media/mckinsey/dotcom/client_service/sustainability/pdfs/charting%200our%20water%20future/charting
_our_water_future_full_report_.ashx.

Robert I. McDonald et al., "Water on An Urban Planet: Urbanization and The Reachrofate Infrastructure"Global Environmental
Change27 (2014): pages 9805,

Suresh Kumar Rohilla et daltban Water SustainabilifCentre for Science and Environment, 2017), page 16,
http://cdn.cseindia.org/attachments/0.84020200_1505207729_Urlveaier-sustainabilityreport.pdf.

8 "24X7 Water Supply: FAQNorld Bank accessed May 16, 2019, http://www.worldbank.org/en/country/india/brief/fa2gx 7-water-

41

42

supply.
4 National Sample Survey OfficBrinking Water, Sanitation, Hygiene and Housgndition in India: NSS 69th RoufMinistry of
Statistics and Programme Implementation, 2014), page 82,

http://mospi.nic.in/sites/default/files/publication_reports/nss_rep_556_14aug14.pdf.
Suresh Kumar Rohilla et dlltban Water SustainabiliffCentre for Science and Environment, 2017), page 16,
http://cdn.cseindia.org/attachments/0.84020200_1505207729_Urlveater-sustainabilityreport.pdf.

45

16




Implications

A strong focus on urban regional water planning can help mitigate water risks in urban settleme
An integrated approach to landse planning and zoning, which includes water as a key aspect,
only way to ensure sustainable urban developmereve cities do not run out of water in the lor]
run. State and city governments should consider water resource availability in the region while ¢
city plans and providing permits for new establishments, and restrict any development activitie
are not sustainable in terms of water management. The central and state governments cal
encourage such a shift in urban development through policies and tight monitoring. The Am
Planning Association (APA) in the United States serves as a gaegtlexwhich has introduced wate
related policy guidelines in its charter to promote sustainable development in cities and treats w¢
a critical and essential element in infrastructure planning. As a part of the initiative, APA hg
committed to collaborate and work with federal agencies, organizations, and programmes to acd
present and future water issues, enhance technical skills of planners to enable them serve a
experts, and help advance legislations that support integrated apprtwaakater management’®

4 "APA Policy Guide on Water", American Planning Association, accessed May 16,
https://lwww.planning.org/poicy/guides/adopted/water/.
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Economiaisks

Water is essential fothe production of most physical goods (directly) and services (indirectly). Water
scarcity poses a serious threat to sustainable economic activity in India and can hamper national growth.
As the water crisis worsens, production capacity utilization and new investments in capacity may both
decline, threatening the livelihoods of millions, and commodity prices could rise steeply for consumers
due to production shortages. Such circumstances lead to economic instability and disrupt growth.
YySeé Nralta GKFrdG t€tAS KSIFIR AY LYRAIFQa OF&aS KI @S o

Risk to sustainable industrial activity

=r  Industries expected to draw 3x Shutdowns possible as states Water-intensive industries such as
water com afed to their actual prioritize irrigation and @ Food & Beverages, Textiles, and
Consu;ption by 2030 households needs, and fail to Paper & Paper products likely to

provide water to industries be worst affected

Water shortages in the country can hamper industrial operations and other economic activityg a

and lead to muted economic growthindustrial activity accounts for ~30% of GDP contribution at the
national level' YR K2f Ra &A3IYATFTAOFYy(d AYLRNIIYOS Ay LYRA
water requirement will quadruple between 2005 a@830;® highlighting the significant rise in demand

by the sector over time. Additionally, a recent study reports that industries will need to draw three
times the water compared to their actual consumption by 2030 due to water efficiency chall@nges.
Water shortages are already impacting, and will continue to impact, the sector in the form of erratic and
insufficient water supply, hampering production processes and efficiency. It is possible that this shortage
will drive up the cost of water and lead to &sproportionate impact on ther8all-to-Medium Eterprise

(SME) andMicro, Small and Medium EnterprigSME) segment. This can severely impact industrial
LINEP RdzOG A2y LINRPOS&daasSa FyR ONRLILIE S LYRALF QaWdrsi LIA NI
affected industries are likely to include watietensive sectors such dsod & beveragestextiles, and

paper andpaper products. Amongst these, theeitiles industry alonecontributes 4%owardsL Y RA I Q&
GDP, 14% to national industrial production, and accounts for 17#heo® 2 dzy § NBE Q&4 F2 NBA
earnings™ Several incidents where water shortages have impacted production processes have emerged
in the recent years. These impacts have rangednfioadustries operating at reduced capacity, to
temporary shutdown of operations, and even curtailment of expansion projéstseportedm 2016, a

steel plant in Vishakhapatham, Andhra Pradesh was forced to operate on reduced capacity due to lower
water availability™ Furthermore, a staple fibre plant of a major textile company in Nagda, Madhya

47 Ministry  of  Finance, Contribution of Various Sectors to  GDP(Press Information  Bureau, 2018),

http://pib.nic.in/newsite/PrintRelease.aspx?relid=18641&entral Statistics OfficdKey Economic Indicato(®linistry of Statistics &
Programmemplementation, 2019)https://eaindustry.nic.in/key_economic_indicators/Key_Economic_Indicators.pdf.

48 Charting Our Water Future (McKinsey & WRG, 2009), page 55,
https://lwww.mckinsey.com/~/media/mckinsey/dotcom/clienservice/sustainability/pdfs/charting%200ur%20water%20future/charting
_our_water_future_full_report_.ashx.

49 "Investments worth $291 bn needed to plug water demagply gap in India: StudyASSOCHAM Indiaccessed May 16, 2019,
http://assocham.org/newsdtail.php?id=6357.

50 WWHFIndia and Accenture Servic&¥ater Stewardship for Industries: The Need for a Paradigm Shift in(\Wlé-India, 2013), page 18,

http://www.indiaenvironmentportal.org.in/files/file/water%20stewardship%20for%20industries_0.pdf.

"Vizag Steel Plant Faces Severe Water CrisisThe Hindu BusinessLine accessed May 16, 2019,

https://lwww.thehindubusinessline.com/news/national/vizegieetplant-facesseverewater-crisis/article8447234.ece.
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Pradesh was shut down for 2 months in 2015 due to water shortfgesaddition a large Food &
Beverage company had to scrap its plans for a USD 24 million fawaryVaranasi, due to permit
challenges from the authorities and community protests on water isgug14>

2 GSNJ a0 NDOAGe Aa Ffaz2 3F2Ay3 (2 KI GBS aSNAR2dza dz
sector, which is already stressed. Accordimg recent report, 39% of the portfolio of Indian bar{ks

exposed to sectors that face high levels of operational water risk, including agriculture and allied
activities (13.3%), power (6.8%), and basic metal and metal products (3.8h&se risks camclude

actual water scarcity for production and/or regulatory and reputational risks from water contamination
and conflicts with local communities due to over extraction from local sources. These water risks in bank
portfolios can degrade the quality dfank assets through unanticipated and premature wuafés,
downward revaluations, conversions to liabilities, and eventually, a rise in totapadorming assets
(NPAs). The potential of such largeale degradation in assets should trigger alarm Betl$enders as
GKSe €221 G266 NR&a FdzyRAy3d LYRAIFIQ& 3INRGGK aidz2NE

Implications

Industrial water quotas, tradable permits, and water availability linked licenses can help
optimizing water usage in scarce regions and mmize the water supply deficitindustrial water use
can be optimized by giving permits that put caps on water consumption by each user, while ing
zoning can restrict wateintensive industries from setting up in watecarce regions. This will he
promote water efficiency amongst both small and large industries. Additionally, a tradable
permit system can be developed, where water entitlements and allocations are provided to ind
units annually, and they can freely trade their water quot@ maximize outputs and income |
2LIGAYATAY3I 61 GSN) dzaSod ¢ KS 41 (-BaNihgBashs Diie suceess
example, which supports water trading worth AUD 2 billion annually. It allows buying and sel
water entitlements ad allocations amongst different users based on their own preferences
creates incentives for water to be moved to highelue uses® A similar system could be designed
industrial wastewater.

Inclusion of waterspecific elements in ESG complianciecks by banks during credit approv
process is an example of effective tafpwn measure to incentivize improved water manageme
practices by the private sectorGiven the high exposure of bank portfolio to sectors that f
operational risks due tow&NJ a G NBaa> ¢+ GSNJ aK2NIF3ISa | yR

and functioning as well. ESG compliance checks by banks can act as effective tools to er
sustainable use and effective water management amongst the companies that seekadxterding
for operations. While banks currently conduct ESG compliance checks for projects depending
lending amount and period, there is scope to expand the project types considered for ESG com
Further, a strong focus on watepecific elenents can help ensure the effectiveness of this strateg

52 Quarterly Performance Review Quarter 1: 1206 (Grasim Industries Limited, 2015), page 9,
http://www.grasim.com/pdf/Grasim_Q1FY1B5_Presentation.pdf.
®  Archana Chaudhary, "Farmers Fight Gbcaf I a4 LYRAIQ& DNERyili ddcdesSedd MayNA6S £2019! Lih =

https://lwww.livemint.com/Politics/55tZIXk1ov2ADNcLnVZRwN/Farrdeght-CocaColasIndiasgroundwaterdriesup.html.
"Reserve Bank of India Data on Sectoral Deployment of Bank CrediReserve Bank of Indiaaccessed May 16, 2019,
https://www.rbi.org.in/Scripts/Data_Sectoral_Deploymt.aspx.
55 H
Ibid.
% "Water Markets and Trade'Murray-Darling Basin Authorityaccessed May 5, 2019, https://www.mdba.gov.au/managiader/water-
marketsandtrade.
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solid. Few banks have already put such initiatives into practice. An Indian bank usesfipee
algorithm to raise red flags in case water availability in the region is insufficient to suppirtelss
operations. Another bank conducts regular portfolio analysis for Environment and Risk manag
using cohesive tools, and covers water as a keyfimamcial risk”

Risk of energy shortage
145 40% of India’s thermal power o) 70% of India’s thermal power
plants presently located in water- plants expected to face high
scarce regions water stress by 2030

T 2F LYRAIF Q& G KSNJI |fdce hige wafeNstrds¥ by 3088&evdrelyBampekirigS t &
LYRAFQa SyYySNEE& LINE R dzObeknahpoweYOR yRQi2AYi2020ASAR | YCRINESD Al (K8,
total utility power generation in 2018, and remains a major source of energy for all commercial
activiies. This critical source of energy will be threatened as freshwater resources decline, since 90% of
thermal power plants in India rely on freshwater sources for codfirag, essential process in thermal
energy production. About0 2 F LY RA I (k& plaitKaeNily Watescard@mégions and are
already beginning to face operational challenffea.n 2 F LY RAIF Q& wn € NBSad
one shutdown between 20136 due to water scarcity, which cost companies and investors USD 1.4
billion.® If energy shortages intensify in India in the future due to thermal power shutdowns, businesses
will become further vulnerable to power cuts and operational inefficiencies. This will reduce economic
output, increase the cost of doing business, and glown economic growth. To address some of these
challenges, MoEFCC, for the first time in 2@65 introduced regulations for thermal power plants,
putting mandatory limits on their water consumptiéhRegulations like these are need of the hour and
shouldbe seen as great examples by other regulators in the country to learn from.

Implications

Diversifying energy sources to include renewable energy can potentially help Imdiggate, to
some extent, the effects of thignergy crisisShifting to alternatres such as solar and wind ener
can reduce reliance on thermal power plants and create additional energy sources that a

5 Shashank Singhliidden Risks and Untapped Opportunities: Water and the Indian BarSeetpfWWHFIndia, 2019), page 27,
http://www.indiaenvironmentportal.org.in/files/file/hidden_risks_and_untapped_opportunities.pdf.

¥ Luo Tianyi, Deepak Krishnan and ShreyantSénNDK SR t 2SN 2 1SN 58Y yRaS wSettyr(svarld F Yy R h L
Resources Institute, 2018), page -71 https://wriorg.s3.amazonaws.com/s3faiblic/parchedpower-india-
0130.pdf?_ga=2.47442850.464575563.1557999D828852555.1556721696.

%9 Includes coal, natural gas, and nuclear energy

€ Luo Tianyi, Deepakrishnan and Shreyan Sén} NDKSR t 26 SN)Y 2 1SN 58YFyRas wial@aldlyR hl
Resources Institute, 2018), page -71 https://wriorg.s3.amazonaws.com/s3faiblic/parchedpower-india-
0130.pdf?_ga=2.47442850.464575563.15538»-1758852555.1556721696.

61 H
Ibid.

2 Ibid.

% pid.

64 Ministry of Environment, Forest and Climate Charfgeyironment Ministry Notifies Stricter Standards for Coal Based Thermal Power

Plants to Minimise PollutiofiPress Information Bureau, 201 8}tp://pib.nic.in/newsite/PrintRelease.aspx?relid=133726
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heavily reliant on water for production. The government has already set targets of inst
renewable energy capacity of 175g@ Watts by 2022 and this will certainly contribute toward
diverting this crisis.

Water availability linked energy production should be the normindia has several thermal powg
plants in different stages of planning and commissiofifithe establishmnt of new thermal power
plants should be away from watacarce regions. This will also ensure avoidance of water sho
risks for future energy sources established in the country. In addition to this, there is also a n
improve the wateruse effieency amongst the existing thermal plants, which can be suppg
through adoption of modern technologies by these producers. As an exaMpfeC is undertaking
host of initiatives to promote water efficiency in water conservation. Apart from adoptionatér-

efficient technologies for operations and production, NTPC is also exploring solutions s
desalination plants and floating Solar PV systénWhile desalination plants can create additior
sources of water for human use, the floating Solar $/8tems can reduce the natural rate

evaporation and support conservation of water.

e Ministry of New and Renewable Enerdy,Target of Installing 175 GW of Renewable Energy Capacity By The Year 2022 Has Been Se

(Press Information Bureau, 2018itp://pib.nic.in/newsite/PrintRelase.aspx?relid=180728

National Electricity Plan (Central Electricity Authority, 2018), annexure 5.4,

http://lwww.cea.nic.in/reports/committee/nep/nep_jan_2018.pdf

&7 NTPC Practices & Initiatives in Water ConservatiofNTPC Power Management Institute, 2018),
https://lwww.ntpc.co.in/sites/default/files/downloads/NTPCPracticesandInitiativesinWaterConservation.pdf.
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Environmental risks

l'a LYRAIFIQa ¢ GSNI ONAaAaAAd g2NBSYyas SYy@ANRBYYSydlf
finding additional water resources. Thigill lead to serious harm to the country's biodiversity,
environment, and ecological balance. Key risks under the theme have been highlighted below.

Riskof biodiversity destruction

Dam construction on the Kali
river contributed to the Western
Ghat's decline in forest cover of

30 percentage points in ~40

years

Q The Western Ghats, Himalayas,

& L O and the North-East are amongst

hotspots with threatened species A\
category

Human intervention impacts 35
§§§ species on average in biodiversity N
hotspots in India -

The rich biodiversity of India faces a serious threat from human activities undertaken in pursuit of
creating additional water sourcesRed flags have already been raised over the cumulative impact of
climate change, increasing temperatures, and human rexgging of hydrological flows through dam

O2yaliNHz2OGA2Y | YR NRARGSNI RA SB@Eing AaynE on2ivérs slovRdownQhie T NI

water flow, leading to sedimentation and reduction in nutrients carried by the rivers, whereas linking
rivers can change salinity levels and monsoon patterns. Such changes in water composition and
environmental factors can seriously harm the local flora and fauna that thrive on these water resources.
The impact on biodiversity can manifest in the form of chaggnigration patterns, decline, and even
extinction of species' population, all of which can lead to the destruction of biodiversity hotspots in the
long run. As per an international study, 35 species are impacted on aVémagedian hotspots due to
human activities”® The Western Ghats, the Himalayas, and the Né&st fall in the category of
hotspots with threatened species, and developmental activities in these areas have led to ecosystem
damage in some caseSix dams have been constructed thie KaliRiver in the Western Ghats of India,

and such development projects have contributedtte® decrease of forest cover from 85% to 55%
between 1973 and 2016 This is likely to have caused significant damage to its biodiversity hotspots,
which host 325 and90 species of flora and fauna, respectivély

Implications

Adapting our developmental approach to account for environmental sustainability can h
maintain the ecological balanceEnvironmental impacts need strong attention when ni
development activites, such as building dams or reservoirs, are planned. Our economic policy
to evolve to include the incorporation of the economic value of biodiversity in planning
necessary first step towards this goal. Undertaking smaller projects in moredesatan also b
tested, rather than a large project being executed in a single geographical region. The cum
environmental footprint of such smaller projects might be lower compared to a large prq

€8 Dr. Mihir ShahWater: Towards a Paradigm Shift in the Twelfth RBRW, 2013),
https://lwww.indiawaterportal.org/sites/indiawaterportal.org/files/water
_towards_a_paradigm_shift_in_the_twelfth_plan_dr_mihir_shah_planning_commission.pdf.
Includes species impacted by at least one threat per 90tgkiah cell
o James R. Allan et dlHotspots of Human Impact on Threatened Terrestrial VertebraflsQS Biology7, no. 3 (2019): e3000158.
n SA. Shashishankar T.V. Ramachandra, "Focus: Ecology and Evolutig#ydExdogical Footprint of a River Basin in Western
0 Ghats",Pubmed CentrdPMC) last modified 2018, https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6302628/.

Ibid.
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Adapting approaches to restore ecological bakamave actually shown surprising results globe
The USMexico Colorado river agreement is a great example, where through collaborative act
GKS Gg2 yridizya GKS /2f2NFrR2 NAGSNRaA yI {
agreement, andthe river reached its natural destination for the first time after 16 yed
Conservation groups in the region have also undertaken iacgée tree plantation activities to e
establish habitats and suppomresuscitationof bird populations and wildlife in the regidh.

Riskof desertification

0 . . Water erosion largest cause of Cost of land degradation
<O _ ~309 %
\"'("I, 30/“;r:;:i:l:sl:?::flii:;g;aded - desertification and is responsible I\I‘?s estimated at ~2.1% of India’s
SHE =4 for ~11% of total desertification i 2014-15 GDP

~30% of Indian land is impacted by desertification and land degradafiband this outcome is
strongly linked to poor water management. Water management and desertification hasetwo-way
relationship. Extensive groundwater extraction contributes to loss of vegetation cover, which eventually
leads to desertification. Increasing desertification and land degradation diminish green cover, which
NBRdzOSa GKS f Iy R@dundlatedar@ xediénal water thlde© Wated Eosion, which is

a loss of soil cover due to rainfall and surface-ofiinis responsible for ~11% of desertificatiGmaking

it the biggest cause of desertification in India. There are also perverse weenthat promote
complacency on desertification and degradation close to urban ardagraded land is easier to
acquire for infrastructure and construction projects than fertile agricultural land. Therefore, a stronger
emphasis is required on controllingi$ contributing factor to desertification and land degradation.

¢tKS Oz2ail 2F flyR RSANIRIGAZY KI-15 GDBPSISwyd d&eadatior | ( S
can also cause up to 4% losses in Agricultural Gross Domestic Product in the futureafBrwhitih

could drive food prices up. Such events should be a major concern for a country like India, where a
significant population still lives in poverty and the government invests heavily in food subsidies.

& "A Sacred Reunion: The Colorado River Returns to the [Satdnal Geographic Society Newsrqomiccessed May 8, 2019,

https://blog.nationalgeographic.org/2014/0%9/a-sacredreunionthe-coloraderiver-returns-to-the-sea/.

Desertification is defined as land degradation in arid, saridi and dry suhumid areas resulting from various factors, including climatic
variations and human activities (UNCCD)

Economis of Desertification, Land Degradation and Drought in India: Vol I: Macroeconomic Assessment of The Costs of Land Degradation
in India(The Energy and Resources Institute (TERI), 2018), page 4, https://www.teriin.org/sites/default/file6AVD®6201%20
%20Macroeconomic%20assessment%200f%20the%20costs%200f%20land%20degradation%20in%20In

Economics of Desertification, Land Degradation and Drought in India: Vol I: Macroeconomic Assessment of The Costsraflatiod Deg
in India(The Energy and Resourckstitute (TERI), 2018), page 30, https://www.teriin.org/sites/default/files/2@u3\V0l1%201%20
%20Macroeconomic%20assessment%200f%20the%20costs%200f%20land%20degradation%20in%20In

Economics of Desertification, Land Degradation and Drought in Indik: Macroeconomic Assessment of The Costs of Land Degradation
in India(The Energy and Resources Institute (TERI), 2018), page xvi, https://www.teriin.org/sites/default/file8ZUd846201%20
%20Macroeconomic%?20assessment%200f%20the%20costs%200f% ZWdadtadation%20in%20In

Desertification: The Invisible Frontlii¢gNCCD, 2014), page 8, https://www.unccd.int/publications/desertificaitoisiblefrontline-
secondedition.
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Implications

Increasing green cover carelp widen the reach of these conservators of the local ecosystem
curb desertification. Afforestation is one of the most effective mechanisms of revers
desertification trends. However, there must be concerted efforts to afforest strategically
scentifically, so that the right mix of flora is propagated (e.g., local species, drought tol
varieties of trees, etc.), with the appropriate density and diversity. Similarly, other initiativ
increase green cover, such as agroforestry under whisdstor shrubs are grown next to crops a
pasturelands, can reduce erosion and even enable increased biodiversity in areas currently «
with mono-cropping and without cover crops and natural barriers. Increased green cover ca
have positive impets on groundwater rejuvenation as water absorption and retention capacil
the soil increases, but there is a need to rely on local and grassroots knowledge to selec
particularly suited to the objectives and geographyK A y I Q& W D NXhitiglive 3 idBr&ay
example of a country making largeale investments in tackling desertification. The country
planted 66 billion trees in the arid northern territory, and the State Forestry Administration cl
to have reduced sandstorms by 20¥%dalesertification by nearly 5,000 miles in the recent yéars

79

"China's 'Great Green Wall' Fights Expanding DesertNational Geographic accessed May 16, 2019,
https://news.nationalgeographic.com/2017/04/chingreatgreenwall-gobitenggerdesertification/; Laura Mallonee, Shannon Stirone
and Michael Hardy, "The Lush Billidree Spectacle of China's Great Green WAIIRED last modified2017, accessed May 16, 2019,
https://www.wired.com/story/iarnrteh-chinasgreatgreenwall/.
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BACKGROUNID THECWMI

India isexperiencing a very significant water challeng&pproximately, 820 million peogftof India-

living in twelve river basins across the country have per capita water availahilggto or lower than
1000n7 ¢ the official threshold for water scarcity as per thealkenmark IndexAbout 82% of rural
households in India do not have individual piped water supyd 163 million live without access to
clean water close to their hons€’T 2 2 F Ly RA | Qcontamimed®f AOBagepdr dapithl]
water availability, which is already low enough for India to be categorized as water stressed, is expected
to reduce further to 1341rhby 2025 and 1140Mmby 205Q* close to the official water scarcity
threshold® Estimates suggest ~INR 20,00,000 crores in investments are required to bridge the expected
water supply gap by 2039.

~ 0y
82% rural households do not ~INR 20,00,000 crores worth

& have piped water supply, and 163 8§§ investments required to bridge

million Indians live without -
. . expected water supply deficit by
access to clean water in their 2030

vicinity

80 Water and Related Statistics (Central Water Statistics, 2015), page 31,
http://www.indiaenvironmentportal.org.in/files/file/Water%20&%20Related%20Statistics %20 2.

& The reported statistic varies in case of other government sources. This is possibly due to other sources including pigagplatven
through shared connections, while the reported statistics considers only individual households with mpEdswapply; presented
number based taken frotNumber of Individual House Holds Covered with PW&tional Rural Drinking Watdtrogramme accessed
May 16, 2019, https://indiawater.gov.in/IMISReports/Reports/Physical/rpt_CoveragelndividualHousePip@onaepk?Rep=0&RP=Y.

#  ¢KS 2 | SNJ DI LIY ¢tKS {aras 27F (WakerS  Aid2 2 RIS}, Q & page 2 10,5 NJ
https://lwashmatters.wateraid.org/sites/g/files/jkxoof256/files/The%20Water%20Gap%20State%200f%20Water%20report%20Ir%20pag
es.pdf.

8 M.N. Murthy and Sureret Kumar]ndia Infrastructure Report 2011: Chapter 19: Water Pollution in (h0RC, 2019), page 285,

http://www.idfc.com/pdf/report/IIR-2011.pdf.

Ministry of Water ResourceShortage of Water (Press Information Bureau, 2017),

http://pib.nic.in/newsite/PrintRelease.aspx?relid=168727.

Per capita water availability less than 1008isrcategorized as a situation of water scarcity

8 "Investments worth $291 bn needed to plug water demagpply gap in India: StudyASSOCHAM liad accessed May 6, 2019,
http://assocham.org/newsdetail.php?id=6357.
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Figurel: Baseline water stress in India
Ratio of total withdrawals and total flow (2010)

"N

RAJASTHAR

Baseline Water Stress
(withdrawals/available supply)

Low (<10%)

Low to Medium (10-20%)
I Medium to High (20-40%)
W High (40-80%)
B Exremely High (>80%)
[ Avid & Low Water Use

Droughtsin agrarian statesre becoming more frequentaind water shortage in cities is on the rise

2 KAfTS RSOftAYAY3I LISNI OFLAGE 6FGSNI FQFAtloAfAGER

its water resources effectively is also a major reason. India ranks as thelaigest exporter of
groundwater through virtual water trad® while 52% of its wells are facing declirfés.

87

Resources Institute, 2018), page -71 https://wrior g.s3.amazonaws.com/s3friblic/parchedpower-india-
0130.pdf?_ga=2.47442850.464575563.1557999D828852555.1556 72169 ote: Baseline water stress measures total annual water
withdrawals (municipal, industrial, and agricultural) expressed as a percehedbtal annual available flow for 2010. Higher values
indicate more competition among users.

8 .Sy Sl ik iKS { dzNF I OS Y ¢t KS {aras 2 HWater G KAd, 200N RQaA

https://lwashmatters.wateraid.org/sites/g/files/jkxoof256/files/beneatthe-surfacethe-state-of-the-worldswater-2019_0.pdf.
89 As per the data providetb NITI Aayodpy Central Groundwater Board of India, Ministry of Jal Shakti
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Figure2: Demand and supply of water in India (foreca¥t)
In BCM (2008, 2030)

Demand and supply of water in India
In km? (2008 - 2030)

Supply [ Demand

Overall demand is - +101% 1 Facts: Scarcity is on the horizon
expected to 1498
- exceed supply .
twofold by 2030. Annual per capita water

E).x

the official water scarcity
threshold of 1000m3

%

due to water crisis (under
business-as-usual).

2008 2030

Indeed, if nothing changes, the status of water availability will deteriorate rapidly. Best estimates

AYRAOFGS GKIG LYyRAFQ& 6FGSN) RSYILYyR Attt SEOSSR

scarcity on the horizon for millions.

One of the keychallenges driving this water crisis is the lack of water data. Data systems related to
water in the country are limited in their coverage, robustness, and efficiendyp solve a problem
effectively, a country must understand and confront challenges scientifically and practitaiygver,

the water sector suffers from the following key data problems that inhibit proper redressal of its issues.

9 Limited coverageDetaileddata is not available for several critical sectors such as domestic and
industrial water use, for which data is only available at the aggregate level and lacks the level of
detail required to make informed policy decisions and allocations.

1 Unreliable data The data that is available is often of inferior quality, inconsistent, and unreliable
due to the use of outdated methodologies in data collection. For example, estimates on

90 Water & Related Statistic§CWC, 2013)http://www.indiaenvironmentportal.org.in/files/water%20and%20related%?20statistics, pdf

Water in Indig FAO & UNICEF, 2013), http://www.indiaenvironmentportal.org.inffiles/file/water%20in%20indi&pdffing Our Water

Future (McKinsey & WRG, 2009), page 52,
https://lwww.mckinsey.com/~/media/mckinsey/dotcom/client_service/sustainability/pdfs/charting%20our%20water%20future/charting
_our_water_future_full_report_.ashx. High and Dry (World Bank, 2016), page Vii,

http://www.indiaenvironmentpatal.org.in/files/file/High%20and%20Dry.pdf
Note:6 AOG 21 GSNJ adzllL)f @ F2NJ Hnny A& bl NBAYKFIYyQa SaidAYIFIdS 2%hecpnsz

SNNENJ 6F NI 6AAO0 58YIYR F2NJ Hnny atess(ii)oShppl$dnd deyiandifer 030.dfrel pyojgctioigby O2 Y Y

McKinsey and Water Resources Group (WRG)
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groundwater are mostly based on observation data fraf640 wells, while therera 30 million
groundwater structure¥ in the country.

9 Limited coordination and sharin@ata in the water sector exists in silos, with very little horizontal
and vertical data sharing across the value chain of water (from source to consumption to
wastewaer utilization), thereby reducing efficiencies.

Such data issues directly impact policy formulation, increase problems in infrastructure maintenance,
promote suboptimal userbehaviour and limit research and innovation.

Despite the worsening wateistressesin the country and significant challenges, there is room for
optimism, with water management receiving increased policy attention over the past few yekrem
2000 onwardsthe Indian government has taken several steps to move the country furthag dte
path to effective water governance, with key policy decisions detailed in the timeline below.

Figure3: Water policy timeline in India (not exhaustive)

i | i !

Ministry of Water Resources, Model Groundwater Bill
River Development & Ganga framed
Rejuvenation established Govt. publishes initial bill

National river-linking
revitalized

Right to water recognized

Supreme court recognizes

‘right to water’ as a part of Govt. allocates funds

right to life to prepare detailed Several functions consolidated asserting state control over
project reports under central Ministry of groundwater extraction
Water Resources
|

. || | .

| | ’ |
2000 2005 2010 2015 2018

[ )
/Snu-exv %@?
NAToNAL WAI;K Poucy - 2012 ﬁ"‘l * Powering the World

National Water Policy DDUGIJY launched PMKSY launched India-Israel water
revamped Govt. begins Govt. expands efforts partnership
formalized

Policy focus shifts to treating
water as an economic good
for efficientuse

separating electricity
feeders for
agriculture, reducing
incentives for excess
irrigation

to make irrigation
more efficient, with a
focus on micro-
irrigation

Govt. sighs MOU to
leverage Israel’s
expertise for a
National Campaign

for Water
Conservation in India

Some of the key policy highlights include:

9 Institutional GovernanceThe consolidation of functions into the central Ministry of Water
Resources, to enable better decisioraking for surface water projects and allocation.

ot Overview of Groundwater in India (PRS, 2016), page 7,

https://lwww.prsindia.org/administrator/uploads/general/1455682937~~0verview%200f%20Ground%20Water%20in%20India.pdf;
Working Group Report, Sustainable Groundwater Managemen{Planning Commission, 2011), page 8 and 24,
http://planningcommission.gov.in/abouwis/committee/wrkgrp12/wr/wg_susgm.pdf
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1 Groundwater Bill:The drafting anddiscussion of a model Groundwater Bill2017 that defines
groundwai SNJ a4 o0SAy3 KSEtR aAy (NHzaGé o6& GKS 3I20SN
its governance.

1 Innovative Micrdrrigation ProgrammeThe renewed focus on miciiarigation adoption by farmers
in the Pradhan Mantri Krishi Sinchayee Yojana (PMi§Snable efficient ofarm water use.

f GlobalTechnology and InnovatidPartnerships:The formalization of a partnership with Isrdéthe
world leader in water governance and conservation, to leverage Israeli experience and knowledge
for water conservaon in India.

Further, global events and examples have highlighted both the potential implications of water scarcity
and the pathways to achieve water securityAs reported, he worsening water crisis in Cape Town,
South Africa, with the city hovering daerously close t@Day Zeré (when it runs out of water), has
caused water rationing and civil strife in the city, and has highlighted the risks and challenges that lie
ahead for many Indian cities, includingrigjaluru® Suchcrises, combined with the glab examples of
countries managing water effectively in a letegm sustainable manner, such as that of Isfadiave
ensured that the momentum around effective water management has been increasing and that the
sector is being accorded a high priority i thational policy agenda.

Building on this policy push, NITI Aayog estabbsha Composite Water Management IndgfCWMI)
for the country. This Index establigiil a national platforn¥ in the public domain whictprovides
information on key water indicators across states. This platform shglpmonitoring performance,
AYLINR @AYy 3 0N yaLIl NSy oezx YR Sy O2dzN» 3Ay3 02 Y LIS
achievements by fostering the spirit @ O 2 Y LJS (i A dodp&¥&8ive fedérdlisd amongst states.
Further, the data can also be used by researchers, entrepreneurs, and policymakers to enable broader
ecosystem innovation for water in India.

¢tKAAa @SIFNRA&A NBLRNI O2yiGAydzSa (KS { NISRAQN ALISYNFF2 MU
various components of water managemenitt incorporates data collected over the 2018 period to
KAIKEAIKEG adl 6§SaQ LISNF2NYIy O Syearongiiutigl vievEdf viv A y S
country is progressing on varisgomponents of water management.

92 "Indiarlsrael Joint Statement during Visit of Prime Minister of Israel to India (January 15, 20i@try of External Affairsaccessed

May 16, 2019, https://www.mea.gov.in/bilateral
documents.htm?dtl/29357/Indialsrael+Joint+Statement+during+visit+of+Prime+Minister+of+lsrael+to+India+January+15+2018.
Vann I, "Cape Town is an Omenhe Atlantic accessed May 16, 2019, https://www.theatlantic.comésaie/archive/2018/09/cape
south-south-africawater-crisis/569317/.

93

®  policy programme LJ- LIS NJ 2y LaN} St Qa g1 GSNJ $S 02 y hitpd/taubcéntenorg.ilinwp-S I OC
content/files_mf/thewatereconomyofisrael.pdfSame was highlighted during the visit of &r&rime Minister to India in 2018supra
note 108

% Accessible at http://social.niti.gov.in/wdranking
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OBJECTIVES AND SCOPEEINDEX

Scope and structure of the Index

Themesand indicators

The Index comprises nine themes (each having an attached weight), covering groundwater and surface
water restoration, majorand medium irrigation, watershed development, participatory irrigation
management, offarm water use, rural and urban water supply, and policy and governance. The themes
and their respective weights are displayed belfvablel: Indicator themes and weightsThe themes

are further subdivided into 28 indicators, which are also listed bel@wable2: List of indicators for the
CWM). In this edition of CWMItwo new KPIs have been added to RBI These KPIs assew
continuity of water suppliedto rural householdsand coverage of water meters for pricing such
households

It should be highlighted that the data collection exercise necessary to develop and populate the Index is
unprecedented. Not only is data on several indicators being collected for the first time, but the exercise
also involves deep cobbaration amongt states, as well as extensive censite coordination.

Tablel: Indicator themes and weights

1 Source augmentation and restoration of waterbodies 5
2 Source augmentation (Groundwater) 15
3 Major and medium irrigation Supply side management 15
4 Watershed developmemnt Supply side management 10
5 Participatory irrigation practicesDemand side management 10
6 Sustainable ofiarm water use practicasDemand side management 10
7 Rural drinkingvater 10
8 Urban water supply andanitation 10
9 Policy and governance 15
Total 100

Table2: List of indicators for the CWMI

1) Area irrigated by waterbodies restoreduring the financial year 20167 as a| %
percentage of the irrigation potential area of total number of waterbodies identif
for restoration.

1(b) Area irrigated by waterbodies restored during the financial year 208 7as a| %
percentage of tharrigation potential area of total number of waterbodies identifig
for restoration.

2(a) Number ofover-exploitedand critical assessment units that have experienced a rig %
water table in premonsoon 2017 as compared to water levels in-prensoon 216

(recorded by the observation wells tapping the shallow aquifer monitored by the §
and CGWB [piezometers installed for the purpose]) as a percentage of total num
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over-exploitedand critical assessment units.

2(b) Number ofover-exploitedand critical assessment units that have experienced a rig %
water table in premonsoon 2018 as compared to water levels in-prensoon 2017
(recorded by the observation wells tapping the shallow aquifer monitored by the §
and CGWB [piezometers in8i for the purpose]) as a percentage of total number
over-exploitedand critical assessment units.

3(a) Percentage of areas of major groundwateratearging identified and mapped for th %
State as on 31.03.2017.

3(b) Percentage of areas of majgroundwater recharging identified and mapped for th %
State as on 31.03.2018.

4(a) Percentage of mapped area covered with infrastructure focharging groundwater %
to the total mapped area as on 31.03.2017.

4(b) Percentage of mapped area coveredth infrastructure for recharging groundwater %
to the total mapped area as on 31.03.2018.

5 Has the State notified amgct or a regulatory framework for regulation of groundwat| Yes/No
use/management?

6(a) Irrigation Potential Utilized (IPU) asparcentage of Irrigation Potential Created (IH %
as on 31.03.2017.

6(b) Irrigation Potential Utilized (IPU) as a percentage of Irrigation Potential Created| %
as on 31.03.2018.

7(a) Total number of major and medium irrigation projects in Siate. Number

7(b) Number of projects assessed and identified for the-llP@ gap in the State. Number

8 Expenditure incurred on works (excluding establishment expenditure) for mainten| /hectare
of irrigation assets per hectare of command area duringRlmancial Year of 20118.

9(a) The length of the canal and distribution network lined as on 31.03.2017 { %
percentage of the total length of the canal and distribution network found suitg
(selected) for lining for improving conveyance efficy.

9(b) The length of the canal and distribution network lined as on 31.03.2018 | %
percentage of the total length of the canal and distribution network found suitg
(selected) for lining for improving conveyance efficiency.

10 Area underrain-fed agriculture as a percentage of the net cultivated area as %
31.03.2017 or previous year.

11 Number of water harvesting structures constructed or rejuvenated as a percenta| %
the target (sanctioned projects under IWMP, RKVY, MNREGS and sotiemes)
during the Financial Year 20138.

12(a) | Assets created under IWMP. Number

12(b) | Geotagged assets as a percentage of total assets created under IWMP ¢ %
31.03.2017.

12(c) Geotagged assets as a percentage of total assets created uhdiP as on %
31.03.2018.

13 Has the State notified any law/legal framework to facilitate Participatory Irriga] Yes/No
Management (PIM) through Water User Associations (WUA)?

14(a) | Irrigated command area in the state as on 31.03.2017. Hectare
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14(b)

Percentage of irrigated command areas having WUASs involved in O&M of irrig
facilities (minor distributaries and CAD&WM) as on 31.03.2017.

%

14(c) Irrigated command area in the state as on 31.03.2018. Hectare

14(d) | Percentage of irrigated command a® having WUASs involved in O&M of irrigati( %
facilities (minor distributaries and CAD&WM) as on 31.03.2018.

15(a) | Total irrigation service fee collected during the financial year 2016

15(b) | Percentage of Irrigation Service Fee (ISF) retainetVbys as compared to the fg %
collected by WUAs during the financial year 2416

15(c) | Total irrigation service fee collected during the financial year 208.7

15(d) | Percentage of Irrigation Service Fee (ISF) retained by WUAs as compared to { %
collected by WUASs during the financial year 2487

16(a) | Area cultivated by adopting standard cropping pattern as per-&tjmatic zoning as ¢ %
percentage of total area under cultivation as on 31.03.2017.

16(b) | Area cultivated by adopting standaodopping pattern as per agrdimatic zoning as ¢ %
percentage of total area under cultivation as on 31.03.2018.

17(a) | Has the State segregated agriculture power feeder? Yes/No

17(b) | Area in the state covered with segregated agriculture power feedermee@entage of| %
the total area under cultivation with power supply during 261'a

17(c) | Area in the state covered with segregated agriculture power feeder as a percentg %
the total area under cultivation with power supply during 261§.

18(a) | Iselectricity to tubewells/water pumps charged in the State? Yes/No

18(b) Is yes, then whether it is charged as per fixed charges? Yes/No

18(c) If yes, whether it is charged on the basis of metering? Yes/No

19(a) | Totalirrigated area in the State as 8h.03.2017. Hectare

19(b) | Area covered with micrirrigation systems asompared tototal irrigated area as or %
31.03.207.

19(c) Total irrigated area in the State as on 31.03.2018. Hectare

19(d) | Area covered with micrirrigation systems as comparedd total irrigated area as or %
31.03.2018.

20(a) | Percentage of total rural habitations fully covered with drinking water supply aj %
31.03.2017.

20(b) | Percentage of total rural habitations fully covered with drinking water supply aj %
31.03.2018.

20(c) Number of villages provided with 24*7 piped water supply as on 31.03.2017 %

20(d) | Number of villages provided with 24*7 piped water supply as on 31.03.2018 %

20(e) | Number of villages having individual household water meters as on 31.03.2017 | %

20(f) Number of villages having individual household water meters as on 31.03.2018 | %

21(a) | Percentage reduction in rural habitations affected by water quality problems dy %
the financial year 201-47.

21(b) | Percentage reduction in rural habitations affected by water quality problems dy %
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the financial year 20118.

22(a) | Percentage of urban population being provided drinking water supply ag %
31.03.2017.

22(b) | Percentage of urban population beingrovided drinking water supply as g %
31.03.2018.

23(a) | Total estimated generation of wastewater in the urban areas as on 31.03.2017. | Million

lit/Day

23(b) | Capacity installed in the state to treat the urban wastewater as a percentage o %
total estimated wastewater generated in the urban areas of the state as
31.03.2017.

24(a) | % wastewater treated during financial year 201&. %

24(b) | % wastewater treated during financial year 20418. %

25 Whether the state has enacted any legislatior protection of waterbodies and Yes/No
water-supply channels and prevention of encroachment into/on them?

26 Whether the state has any framework for rainwater harvesting in public and pri| Yes/No
buildings?

27(a) | Percentage of households beipgovided water supply and charged for water in urb| %
areas as on 31.03.2017.

27(b) | Percentage of households being provided water supply and charged for water in | %
areas as on 31.03.2018.

28(a) Does the state have a separate integrated data cefdrevater resources? Yes/No

28(b) | Whether the data is being updated on the integrated data centre on a regular bas| Yes/No

Categorization of states

For the CWMI, the reporting states were divided into three specialgroups non-Himalayan states,
North-Eastern and Himalayan states, and Union Territorfel§s) to account for the different
hydrological conditions across these groups.

Table3: Classification of states into nehlimalayan, NorthEastern andHimalayan, andJTs

Non+ Andhra Pradesh, Bihar, Chhattisgarh, Goa, Gujarat, Haryana, Jharkhand, Karnataka,

Himalayan | Madhya Pradesh, Maharashtra, Odisha, Punjab, Rajasthan, Tamil Nadu, Telangang

states Pradesh)Vest Bengal

North- Arunachal PradeshAssam, Himachal Pradestiammu and KashmirManipur, Mizoram

Eastern Meghalaya, Nagaland, Sikkim, Tripura, Uttarakhand

and

Himalayan

states

UTs Andaman and Nicobar Island®glhj Chandigarh, Daman and Diu, Dadra and Nagar Hg4
LakshadweepPuducherry
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The states in grey forabove have not provided data for the Index. This categorization is also reflected
in the map below.

Figure4: Categorization of states (including data availability)

- Norn-Himalayan states

North-Eastern and
Himalayan states

Union Territories

‘ -b No data available

Scope of this report

This report builds orthe abovemerntioned data collection and provides the results of the CWMI at
multiple levels:

1.
2.
3.
4.

Overall/comparative analysis across states
Thematicanalysis for each of the niteemes
Indicatorlevel analysis

Select case studies on best practices for water manageasnss states

At each level, the report provides detailed, relevant analyses and insights on state performance across
time, appropriate commentary on the broader context and background for the indicators, and key
lessons and best practices to be kept imdhgoing forward.
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METHODOLOGY

Data collection and validation

The Independent Validation Agency (IWVAPE Global reviewed the data (indicatewise) entered for
each state in the NITI Portal by validating it against the source data, published data, supporting
documents shared by the state, and other sources in the public domain.

The data was checked at three diffatdevels:

1 CompletenessThe overall aim of this initiative by NITI Aayaasto arrive at awater index in order
to assess the incremental progress made by states on several key parameters. Given this,
completeness in input data was highly desirable,aasaccurate comparative picture cannot be
presented using incomplete datasets. Completeness of data was ensured by reviewing the following:
(1) all districts of the state must submit data, and (2) all data elements (numerator, denominators,
sub-component3 must be reported.

1 ConsistencyTo compare states effectively with each other, it was essential that all states used the
same data sources, reporting methodologgnd format. Thus, to ensure consistency across
indicators, the information sources (departmte data collection method, etc.), data entry formats,
and timelines were carefully examined. This was primarily ensured through the following: (1)
identification and resolution of data entry errors for data taken from reliable/acceptable sources, (2)
chedk for internal consistency across indicators, as well as over a period of time, and (3)
identification of statistical outliers.

9 Validity/triangulation Finally, the dataset was analyzed through multiple processes, such as (1)
comparison with reliable, sendary sources of information ithe water sector domain, (2) rapid
primary validation by visiting select field locat®and (3) feedback from key stakeholders.

Review methodology

The review process for the present report was initiated by the IVA in rDieee 2018. The IVA
developed a detailed review methodology for each indicator andisdizator. The methods and tools
adopted to examine values entered against each indicator in the NITI Aayog social portal are listed
below. Statespecific reports were desloped after the examination and verification of the data. In these
reports, discrepancies were highlighted and shared with the state nodal officers, and the resolution o
thesediscrepancies was undertaken in consultation with concerned stakeholdeld visis across nine
states and UTsMadhya Pradesh, Uttar Pradesh, Jharkhand, Haryana, Punjab, Maharashtra, Goa,
Karnataka, and Defhiwere also conducted to carry out physical verification of the data and understand
the reporting methodology used by thdases and UTs to collect, collate, and present data against
specific indicators.
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Table4: Review methodology for indicator§

A. Sourceaugmentationand restoration ofwater bodies

1 Area irrigated by water| Water Resourceg 1. Reviewof formulas and calulations of
bodies restored during thg Departmens  of the final value- errors documented,
financial year 20147 & | states / State resolved and submitted.

20172018 as compared tq Reports/  Water| 2. Reviewof supporting documents (list
the irrigation potential area| MIS of water bodies restored) to ensure
of total number of water accuracy.
bodies identified for . Outliers/inconsistencies in the data
restoration. identified and resolved with the Sk
nodal officer(s).

. Documentation submitted to NITI

Aayog.

B. Sourceaugmentation (Groundwvater)

2 Percentage obver-exploited | Central Ground| 1. Review of supporting documents
and critical assessment unit| Water Board provided by SNOs against the porta
those have experienced ris{ (CGWB)/  Water entries.
in water table [recorded byl Resources . Counterchecks with CGWB data or

the observation wells tapping
the shallow aquifer
monitored by the State
(piezometers installed for the
purpose) and CGWB] to totg
number of assessment unit
in premonsoon 201617 in

comparison to premonsoon

Department (MIS
whereavailable)

. Outliers/inconsistencies

. Documentation submitted

criticaland overexploited AU.

in the data
identified and resolved with the State
nodal officer(s).

to NITI
Aayog.

2017-2018
3 Percentage of areas of majg State . Reviewof supporting documents & GIS
groundwater recharging | Administrative map (link if available) provided by,

identified and mapped for

Report/GIS Maps

the State as on B3.2017 & | Central Ground
31.3.2018 Water Board
(CGWB)
4 Percentage of mapped arej State
covered with infrastructure| Administrative
for re-charging groundwater| Report/
to the total mapped area agy Central Ground

on 31.03.2017 & 31.3.2018

Water Board

. Outliers/inconsistencies

. Documentation submitted

SNOs against the portal entries.

. Review of state portal for updated

information on area tobe recharged,
mapped and structures constructed.

in the data
identified and resolved with the State
nodal officer(s).

to NITI
Aayog.

96

The validation method and data sources are indicative and not exhaustive. In some cases, the IVA was compelled to dsedlop rev

verification mehods based on the information shared by the state nodal officer. In the absence of published reports and detailed
information, the IVA also accepted declarations on final values submitted by a relevant, competent authority.
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Has the State notified any Ad
or a regulatory framework for
regulation of Groundwater
use/ management?

Copy of Act/
Government Order
(GO)

. Collecton of hard copiesof the GO/

. Documentation submitted

Act
to NITI
Aayog.

C. Major andmediumirrigation - Supplyside management

6 % of Irrigation Potential State . Review of supporting documents
Utilized (IPU) to Irrigation Administrative provided by SNOs against the portq
Potential Created (IPC) as 4 Report/Ministry of entries.

31.03.2017& 31.3.2018 Agriculture  and | 2. Calculationshecked for accuracy.

Water Resourceq 3. Outliers/inconsistencies in the data

Department identified and resolved with the State
nodal officer(s).

. Documentation submitted to NITI
Aayog.

7 (a) Total number of major and State . Review of projects/state reports and
medium irrigation projects in| Administrative water portal developed by the state for
the State Report/Ministry of updated information.

7 (b) Number of projects assesse| Agriculture  and | 2. Review of supporting documents
and identified for the IP@PU | Water Resources provided by SNOs against the porta
gap in the State Department / entries.

State Portal . Outliers/inconsistencies in the data
identified and resolved with the State
nodal officer(s).

. Documentation submitted to NITI
Aayog.

8 Expenditure incurred on State . Review of supporting documents
works (excluding | Administrative provided by SNOs against thgortal
establishment expenditure) Report/Water entries.
for maintenance of irrigation| Resources . Calculatios checled ¢ based on total
assets per hectare o] Department command area and individual
command area during the components.

Financial Year 20118 . Supporting documents such as projec|

9 The length of the canal an{ State details, water resource annual reports
distribution network lined as| Administrative reports ~ from  the irrigation
on 31.03.2016 and Report/ department, etc, reviewed.
31.03.2017vis-a-vis the total | Collect Project| 4. Sample statesselected for &cond
length of canal and details / Project Level Verification
distribution network found| details on Portal . Outliers/inconsistencies in the data
suitable (selected) for lining identified and resolved with the State
for improving conveyance nodal officer(s).
efficiengy . Documentation submitted to NITI

Aayog
D. Watersheddevelopment- Supplyside management
10 Area under raifed | State 1. Review of supporting documents

agriculture as a percentage ¢

Administrative

provided by SNOs against the portg
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the net cultivated area as or
31.3.20% or previous year

Report/Agriculture
Statistics¢ Annual

2.

11 Numkber of water harvesting| report/ Ministry of
structures constructed or Agriculture / Any
rejuvenated as compared tq other report
the target (sanctioned| available in the
projects under IWMP, RKVY publicdomain
MGNREGS and othg State Report/
schemes) during the Financig Collect Project
Year 20%-18 details

12 Assets created under IWMI IWMP Report

of asset

& Percentage
created under IWMP gee
tagged as on 31.03.201&
31.03.20B

entries.

Calculations checked, Total projects
under
checked for completeness.

3. Supporting documentssuch as project
details, water annual reports, updated
information state portal, Bhuvan
website, etc., reviewed.

4. Outliers/inconsistencies in the data]
identified and resolved with the State
nodal officer(s).

. Documentation submitted to NITI

Aayog.

IWMP, RKVY and MGNRE(

E. Participatoryirrigation practices-

Demandside management

13

Has the State notified any
law/ legal framework to
facilitate Participatory
Irrigation Management (PIM
through Water User
Associations (WUAS)?

14 (a), (c

Irrigated Command Area i
the State as on 31.03.201&
31.03.20B

14 (b), (d

Percentage of irrigated
command areas having WUA
involved in the O&M of
irrigation  facilities  (minor
distributaries and CAD&WM
ason 31.3.202& 31.03.208

State
Administrative
Report Water
Resource
Department/
Government
Order/Framework

State  Agriculture
Dept., state water
resources
irrigation dept.

15(@), (9)

Total irrigation service feg
collected during the financia
year 2056-17 & 2017-18

15(b), (d)

Percentage of Irrigation
Service Fee (ISFgtained by
WUAs as compared to thg
fee collected by WUAs durin
the Financial Year 26117 &
2017-18

State Report/
Water Resource
Department

1. Review of supporting documents

provided by SNOs against the portg

entries.

. Sample statesselected for Second
Level Verification.

. Any other documentavailable in the
public domain reviewed.

4. State declaration/letters rbm
competent authoritiescollected.
5. Qutliers/inconsistencies in the data

identified and resolved with the State

nodal officer(s).
. Documentation submitted
Aayog.

to NITI

F. Sustainable offarm water use practices- Demandside management

16

Area cultivated by adopting
standard cropping pattern ag
per agroclimatic zoning, to
total area under cultivation

State
Administrative
Report/Ministry of

Agriculture

1. Review of supporting documents

provided by SNOs against the portg

entries.
. Calculatios checled for consistency
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as on 31.03.200 &

31.03.208

(Cropping pattern
¢ area under each
crop as against the

. Outliers/inconsistencies

in the data
identified and resolved with the State
nodal officer(s).

recommended) . Documentation submitted to NITI
17(@) | Has the State segregate({ Power Department Aayog.
agriculture power feeder? /[ Ministry  of
17(b) | Area in the state covereq Agriculture (state
with segregated agriculturg report)
power feeder as compared tq
the total area  under
cultivation withpower supply
during 2077-18.
18(a) | Is electricity to tube wells/| State . Review of supporting documents
water pumps charged in thg Administrative provided by SNOs against thgortal
State? Report/ Ministry of entries.
18(b) | If yes, then whether it is Power and| 2. Any information available online on
charged aper fixed charges?| Agriculture electricity charges for the state,
18(c) | If yes, then whether it is (Budget, revenue sample field visit and discussions witl
charged on the basis of documents) Power [/ Agriculture department
metering? reviewed.
. Documentation submitted to NITI
Aayog.

19(a), ()| Total Irrigated Area in the Annual report, | 1. Review of supporting documents
State as on 31.03.2Fland | Ministry of provided by SNOs against the porta
on 31.03.208 Agriculture; entries.

Agriculture output | 2. Outliers/inconsistencies in the data
and crop Vyield; identified and resolved with the State
State Reports nodal officer(s).

19(b), (d)| Area covered with micro| List of micre | 3. Documentation submitted to NITI

irrigation systems ag
compared to total irrigated
area as on 31.03.2@1and on
31.03.20B

irrigation systems
with area¢ Annual
reports,  Ministry
of Agriculture

Aayog.

G. Ruraldrinking water

20(a), (b)

Proportion of total rural
habitations fully covered with
drinking water supply as ofr
31.03.20% and on 31.3.218

20(c), (d

Number of villages provided
with 24*7 piped water supply|
as on 31.03.2017 and
31.03.2018

20 (e), (f

Number of villages having
individual household water
meters as on 31.03.201and

State
Administrative
Report; chta
available on
National drinking
water supply and
sanitation report ¢
specific years

. Counter chec&d with data available

. Information

. Review of state submission against

. Outliers/inconsistencies

on the national drinking water supply
and sanitation portal
provided by state

reviewed.

accepted norms w.r.t provision of
water supply in rural areas (~40 Ipcd)
in the data
identified and resolved with the State
nodal officer(s).
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31.03.2018

21(a), (b)

rural
affected by
Water Quality problems
during the Financial Yea
2016-17 and 20T-18

% reduction in
habitations

5. Documentation submitted

to NITI
Aayog.

H. Urbanwater supply andsanitation

22(a), (b)] % of urban population being State . Counter checkd with data available
provided drinking water| Administrative on the national drinking water supply
supply as on 31.03.2@land | report; data and sanitaion portal
as on 31.03.208 available on| 2. Review of state submission against

23(a) | Total estimated generation o{ National drinking accepted norms w.r.t provision of
wastewater in the urban| water supply and water suply in urban areas ~(135
areas as on 31.03.201 sanitation reportg Ipcd).

specific years;| 3. Outliers/inconsistencies in the data
UDPFI identified and resolved with the State
Norms/State nodal officer(s).

planning . Documentation submitted to NITI
guidelines w.r.t Aayog.

drinking water

supply and

sanitation

23(b) | Capacity installed in the stat¢ State . Reviewof supporting documents (list
to treat the urban waste | Administrative of  wastewater facilities, their
water as a proportion of the| report; List of capacities and the output)
total estimated wastewater| wastewater . Sample field visits to review
generated in the urban area§ treatment facilities wastewater treatment facilities/check
of the state as 0131.03.207 | with capacities; estimations with available norms on

24 (a), (b)| % wastewater treated during | State report; List of wastewater (80% of water supplied).
FY 206-17 & FY 207-18 wastewater . Outliers/inconsistencies in the data

treatment facilities identified and resolved with th&tate
with capacities nodal officer(s).
State Urban| 4. Documentation submitted to NITI

Department C
reports

Aayog.

I.  Policy andgovernance

25

Whether the State has
enacted any legislation fo
protection of water bodies
and watersupply channels
and prevention of
encroachment into/on them?

26

Whether the State has any

Copy of legislation
and orders/
reports

. Outliers/inconsistencies

. Documentation submitted

. Review of supporting documents

provided by SNOs against the porta
entries.

in the data
identified and resolved with the State
nodal officer(s).

to NITI
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framework for rain water Aayog.
harvesting in public and
private buildings?

27 Percentage of household{ State Reports,
being provided water supply annual report,
and charged for water in thg National drinking
urban areas as on 31.3.2D1 water supply and

and as on 31.3.2@L sanitation data
28(a) | Does the State have ¢ Online portallink/ | 1.Review of gvernment ordersdate of
separate integrated Datg Departments incorporation, evidence on
Centre for water resources? | incorporation and establishment of data centre along
28(b) | Whether the data is being GO with links to website.
updated on the integrated 2. Documentation submitted to NITI
data centre on a regulal Aayog.
basis?

Verification Process

The data entered by the states was reviewed against data compiled at the Centre, annual reports
available in the public domain, and government orders. For indicators related to rural drinking water
and supply, data from Ministry of Drinking Water and Saiuh, National Rural Drinking Water
Programmewas referred to, in order to arrive at the final figure. Specified norms were used by the
validating agency for calculating estimated wastewater generated and gap in water supplied in the
urban areas.

Further, during the review process, the method and data sources were revised again based on the
availability of data, information shared by relevant departments / authorities, and discussions carried
with NITI Aayog and State Departments. Documentation of tivéeveed data and state reports were
shared with relevant stakeholders to ensure transparency in the verification process.

The Independent Validation Agency (IVA) also reviewed the supporting documents submitted by the
states and UTs as evidence againsirtbiaim on progress made. The IVA, after a thorough review of the
documents, discussed the gaps and discrepancies with the state nodal officers and concerned
authorities at the state level. Further, a state specific validation report was shared withrithepal
Secretaries, SNOs and other relevant officers highlighting the results of the verification carried. The
reports were also copy marked to officials at NITI Aayog. The states and UTs were then requested to
review the validation report and provide ¢ir feedback on the validated valugsubsequently, the IVA

also presented the validation results through a conference held at NITI Aayog off' iieF&bruary

2019 to present the results of 25 states and 2 UTs that had submitted the Ha¢aconferencelso

helped the IVA in presenting the discrepancies, filling data gaps and highlighting deviations found during
the process of verification with each state.
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Scoring methodology

The validated data was scaled, weighed, and summed to create the Compodi. The
transformations are represented below. A customized methodology has been applied for calculating
non-binary UT scores given that the standardized scaling methodology could not be applied to only two
observations in the category. The alternate methodpidor UTs has also been represented below.
However, the calculation of scaled value is done as per the defined methodology like in case of
Himalayan and Nortftastern and Himalayan states

Positive indicators

For positive indicators (i.e. indicatdi which higher values are better), the following formula was used
to scale values.

. - ® & Q& Qavdwma 6 'Q
YOO dadHQE T QOO QWO éedt———F——————————— . .
Q9 AOWQIWLEOa 0AQe "Qdhuowa 6 Q

After scalingthe values were distributetdetween 0 and lwith the best performing state at 1 and the
worst performing state at 0.

In case of UTs, the following methodology has been applied.
YO HDDADRE | ORI QDO &+
p T
Negative indicators

Similarly, for negative indicators (i.e. indicators for which lower values are better), the scaled values
were calculated as follows.

D OOQABARO6
Yood'DaHn O Q QO IROMOHo étd————————————— . .
AOOQAWEad 0AQe "Qavowa 6 Q

After scaling, valuewere distributedbetween 0 and lwith the best performing state at 1 and the
worst performing state at 0.

In case of UTs, the state with lowest figure has been given fult sand viceversa.

Binary indicators

ax
O
N
p
9p)

C2NJ OAYINE AYRAOIGZ2NESZ | W 854Q SINYSR |

5

Index calculation
After scaling, based on the weights of each indicator, a Composite Index was calcul&¥dlfsi6, FY
16-17, and FY tI8for each state, using the following formula:

ny

Bw
6€anté TO'S'.Q’Q'QG@W

To arrive at the weight of an indicator, the weight of a theme was equally divided amongst its
constituent indicators.

46




The calculaon of scores for thethree years enabledthe tracking and comparison of statevel
performance over time.

Limitations
There are some limitations to the Index, as detailed below.
Data limitations

Data sourcestVA relied primarily on the data shared by the states directly as signed documents in the
absence of water data present on verifiable public platforms. Each indicator-tefireed with respect

to input values of the numerator and denominator, which wehe basis of the final calculations.
However, several states shared the final values in the form of a declaration and not the details of how it
was calculated. The IVA, however, accepted the data for this year as there are only a few monitoring and
reporting mechanisms currently in place. Also, since the data was collected from nine different
departments in a state, the irrigation or water sources authorities acting as pofrtsntact often did

not have the complete details of the data calculations amgrses of other departments.

Time lag:There is a significant time lag between the latest data available in the public domain and the
last financial year specified under CWMI. For example, published data related to ground water is
available for the year@L3 and 2015, which cannot be extrapolated to the current date. Further, past
reports and records are not maintained for several indicators at the state level. In such cases, the IVA
has relied on declarations/ authorized letters from the state departmeetpecially due to the nen
availability or norreadiness of relevant evidence and supporting documents.

Change in nodal officers at the state water resource department/irrigation departmidet:assigned
nodal officers appointed for the CWAMII initially were changed in some states, leading to critical
information gaps. A few records pertaining to data, evidence, and calculations were lost in the
transition, thereby delaying the review process. Additionally, lack of coordination amongst various
departmerts involved the data reporting process also created challenges in timely data collection.

Gaps and discrepancies

Given the data scarcity in the water sector in the country, and the fact that data for several of these
indicators was being collected and cpitled for the first time even at the state level, let alone the
national level, there are certain data gaps that exist in the Index. The qualifications and gaps for data on
each indicator are given in the table below. These are expected to be assessptigged in future
iterations of the Index, in close collaboration with states.
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Table5: Data gaps for indicators

A. Source Augmentation Restoration of Water Bodies

1la,b | Areairrigated byater bodies
restored during the financial
year 201617 & 20172018 as
compared to the irrigation
potential area of total
number of water bodies

identified for restoration

Water Resourcesg
Department / State
Reports/ Water MIS

Several states did not hawata on the
number of water bodies restored and
its corresponding data on the increase
in area irrigated by the restored units.
States such as Chhattisgarh, Andh
Pradesh, provided a list of projects
(scheme wise) under which water
bodies were planned tde restored.
However, most states shared the total
area that was targeted and the
achievement of improved irrigation
potential.

B. Source Augmentation Ground Water

2 Percentage of oveexploited
and critical assessment unit
that have experienced a ris{
in water table [recorded by
the observation wells tapping
the shallow aquifer
monitored by the State
(piezometers installed for the
purpose) and CGWB] to tote
number of assessment unit:
in premonsoon 201718 in
comparison to premonsoon

Central Gound Water
Board (CGWB)/ Wate
Resources Departmen
(MIS if available)

Most states only provided the number
of Assessment Units that are present ir
the critical and oveexploited category
and the number that have registered
an increase in the water table

As informed by the nodal officers of the|
states, the readings are calibrated a
the block level, however, it is not a
regular practice. States such as Madhy
Pradesh, Gujarat, Rajasthan, an
Andhra Pradesh provided the IVA with
the list of AUs under dical and over

State as on 31.3.2017
31.3.2018

201617 exploited category and their respective
change in the water table level.

3 Percentage of areas of majg State Report/GIS Maps Unlike Aquifer mapping which is widely

groundwater recharging | Central Ground Watenl monitored by the Central Ground

identified and mapped for the| Board (CGWB) Water Board (CGWB), the area

4 Percentage of mapped are;
covered with infrastructure
for re-charging groundwagr
to the total mapped area as
on 31.03.2016 & 31.3.2017

State Report/
Central Ground Water
Board

mapped for recharging ground water,
are not documented at the national
level. States such as Goa, Biha
Tripura, Meghalaya and Sikkim hav
not identified awyy area for mapping.
States also did not have relevant datg
on area covered with infrastructure.
Most remaining states have provided
IVA with information on the indicator.

5 Has the State notified any Ac
or a regulatory framework for|

regulation of Groundwater

Copy of Act/
Government Order
(GO)

No observation.
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use/ management?

C. Supply Side Managemerg Major

and Medium Irrigation

6 % of Irrigation Potential State  Administrative| IVA had to explain to the states on the
Utilized (IPU) to Irrigation Report/Ministry of | IPC and IPU figures required as most
Potential Created (IPC) as ¢ Agriculture or Water| them use different nomenclature to
31.03.2017 & 31.3.2018 Resource®epartment | define irrigation potential created, such

as Culturable Command areas (CC
and Gross Irrigated Area.
7 (a) | Total number ofmajor and
medium irrigation projects in State  Administrative | Most of the states provided a list 0
the State Report/Ministry of | major and medium projects along wit
7(b) | Number of projects assesse Agriculture or Water IPG!PQ ggps as identified for tage by
and identified for the IPCPU Resources Department the irrigation department.
gap in the State / State Portal

8 Expenditure incurred on State  Administrative| Declarations were provided by the)
works (excluding| Report/Water state nodal officers from the irrigation
establishment  expenditure) Resources Departmen{ department. No information s
for maintenance of irrigation available in the public domain.
assets per hectare 0]
command area during the
Financial Year 20178

9 The length of the canahnd | State  Administrative| No observation.
distribution network lined as| Report/
on 31.03.2016 and Collect Project details
31.03.2017 viswvis the total | Project details on
length of canal and| Portal

distribution network found
suitable (selected) for lining
for improving conveyance
efficiency

D. Supply Side ManagememtWatershed Development

10

Area under rairfed
agriculture as a percentage ¢
the net cultivated area as or
31.3.2017 or previous year

11

Number of water harvesting
structures  constructed or
rejuvenated as compared tc
the target (sanctioned
projects under IWMP, RKW?
MGNREGS and othe

schemes) during the Financig

State  Administrative
Report/Agriculture
Statistics ¢ Annual
report/  Ministry of
Agriculture / Any other
report available in the
public domain

Except for Puducherry, all states an
UT (Delhi) have area under réied
agriculture. Since thids a negative
indicator (implying that the greater the
number the lower should be the scaled
value), IVA has taken the value again
Puducherry as 100.

State Report/
Collect Project details

Data was collected separately foi
different schemes and then add
later. States, such as Maharashtra
Tamil Nadu, and Assam, providec
detailed list of structures w.r.t each
scheme.
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Year 201718

12

Assets created under IWMP ¢
Percentage of assets create
under IWMP gedagged as
on 31.03.2017 & 31.03.2018

IWMP Report

The IVA usedhuvan map%z to verify
data provided by the states. However
as the volume of assets is high, the
accuracy could not be confirmed
through the maps and the validation
team relied on data shared by the
states.

E. Demand Side ManagementParti

cipatory Irrigaton Practices

13 Has the State notified any State  Administrative| Noobservation.
law/ legal framework to| Report/ Water
facilitate Participatory| Resource Department/
Irrigation Management (PIM)] Government
through Water User| Order/Framework
Associations (WUAS)?

14 (a), (¢ Irrigated Command Area if States were explained the difference
the State as on 31.03.2017 ¢ between irrigated command area (net
31.03.2018 irrigated area) and gross irrigated area.

14 (b), (d Percentage  of irrigated The national water mission mandates
commandareas having WUA¢ the formation of WUAs, which should
involved in the O&M of be trained and engaged in Q@& of
irrigation  facilities  (minor irrigation facilities, to ensure
distributaries and CAD&WM] sustainable use of water resources an
ason 31.3.2017 & 31.03.201§ improve water efficiency, most states

have complied.

15 (a), (g Total irrigation service feg State Report/ Water| No observation.
collected during the financia| Resourcédepartment
year 201617 & 201718

15 (b), (d Percentage of Irrigation Despite the presence of WUAs and th

Service Fee (ISF) retained |
WUASs as compared to the fe
collected by WUAs during th¢
Financial Year 20167 &
201718

collection of irrigation service fee
facilitated by them, states like
Chhattisgarh, Madhya Pradesh, Keral:
Jharkhand, Odisha, Telangana, Tan
Nadu, Haryana do not let the WUA¢
retain a component of the fee. The feg
is transferred to the WUAs for their
subsistence and mandated work by the
department.

F. Demand Side ManagementSustainable orfarm Water Use

Practices

16

Area cultivated by adopting

standard cropping pattern ag

State  Administrative

Report/Ministry of

There is enough literature in the public
domain on different AgreClimatic

97

http://bhuvan.nrsc.gov.in/projects/iwmp/.

"ISRO's Geoportal | Gatewatp Indian Earth Observation | Application®8huvan Portal by National Remote Sensing Centre
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per agraclimatic zoning, to
total areaunder cultivation as
on 31.03.2017 & 31.03.2018

Agriculture  (Cropping
pattern ¢ area under
each crop as agains
the recommended)

Zones and th recommended crops
under each of the zones. However, the
states do not follow the recommended
crops as given under any of the
following three zoning patterng a) 15
Agroclimatic regions by the Planning
Commission; b) 127 Aguaimatic
zones under Natioal Agricultural
Research Project (NARP); c) 20 Agr
ecological regions by the Nationa
Bureau of Soil Survey & Land Us
Planning (NBSS & LUP). The IVA a
referred to Agriculture Statistics at a
Glance, June 2014, (Directorate o
Economics & Statistic, dnMinistry of

Agriculture) to study the crops grown
regionwise. The declarations shared by
the state did not provide details on
area under each crop grown in the
state, except for Telangana.

charged on the basis o

metering?

17 (a) | Has the State segregate| Power Department / | Only states such as Andhra Prades
agriculture power feeder? Ministry of Agriculture | Haryana, Himachal Pradesk
17 (b) | Area in the state covered witl (State report) Chhattisgarh, Gujarat, MP, Karnatak
segregated agriculture powe Maharashtra, Punjab and Triputzave
feeder as compared to the provisioned for segregated powe
total area under cultivation feeders. The states did not prioe
with power supply during details on the area covered with
201718. segregated power feeders. Fo
Karnatak&d8 the IVA has accepted the
number of feeder connections and no
area.
18 (a) | Is electricity to tube wells/| State  Administrative| The IVA  observed conflicting
water pumps charged in the Report/ Ministry of | statements submitted by the states on
State? Power and Agriculture| this indicator- electricity if charged at a
18 (b) | If yes, then whether it is| (Budget, revenue| fixed rate either could be due to a
charged as per fixed charges| documents) metered connection (with fixed unit
18 (c) | If yes, then whether it is rate) or a fixed amount charged

irrespective of the usage. Some state
have mentioned that there are no fixed

98

Niranthara Jyothi Yojane (NJY) is a Major State Flagstgpammeof Government of Karnataka which aims at bifurcating the rural area
loads into agricultural & noagricultural load & to provide 24 hours quality power supply to rural housing, drinking water, rural
industries & fixed hours of quality power supply to thegation pump sets. Therefore, the main KPI for NJY is No. of feeders and
information with respect to area covered with segregated agriculture feeder is not available or not the main objectivescifiehree.
Hence the number of IP Feeders with segregatgdculture power feeder is accepted.
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rates but metered connections. Stateg
like Maharashtra, Andhra Pradesh
Karnataka® Bihar, Chhattisgarl"'ﬁ0
have some connections that are
metered (to HH paying income Tax
and some that are free as subsidy
provided to BPL families or unmetered.
IVA has accepted declaration a
submitted by the SNOs.

19 (a), (¢ Total Irrigated Area inthe | Annual report, | Total Irrigated Area is the gross are
State as on 31.03.2017 and d Ministry of Agriculture;| under irrigation. This indicator is
31.03.2018 Agriculture output and| designed to capture accurate data fo

crop yield; State| the speific year. The states submitted
Reports different figures, either based on net
19 (b), (d Area covered with micro- | List of micreirrigation | area or gross area under irrigation

irrigation systems as
compared to total irrigated
area as on 31.03.2017 and @
31.03.2018

systems with areag
Annual reports,
Ministry of Agriculture

causing confusion.
Further, several states did not have
documented information against the
area under micrdrrigation.

G. Rural Drinking Water, Supply

20 (a), (b Proportion of total rural | State  Administrative| No observationthe data was available
habitations fully covered with| report; data available| in thepublic domain).
drinking water supply as or on National drinking
31.03.2017 and on 31.3.2018 water supply and

20 (c), (d Number of villages provided sanitation report ¢ | Andhra Pradesh has 24*7 piped wate
with 24*7 piped water supply| specific years supply in all the villages
as on 31.03.2017 and
31.03.2018

20 (d), (f] Number of villages having Goa and Puducherry have individug
individual household water household meters across the villages.
meters as on 31.03.201&nd
31.03.2018

21(a), (b)] %  reduction in rural

habitations affected by Water
Quality problems during the
Financial Year 2@G17 and
2017-18

99

As per Tariff fixed by Karnataka Electricity Regular Commission (KERC), for IP sets below 10 HP, free electricitgrdfppiitdabove
10 HP, HH are billed as per the Tariff fixed by the KERC or recordeoimaiion in energy meter.

The State Government of Chhattisgarh under Krishak Jivan Jyoti Yojana provides free electricity, 6000 units pe:3ye&r pardps &
7500 unit per year to -5 HP pumps. In addition to this, free power is also provided toTSBFS and beneficiaries falling under Uthan
Yojna (to pump sets installed under the scheme). Remaining HH and electricity used beyond free units are charged esfixed rat

100
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H. Urban Water Supply and Sanitation

22(a), (b)] % of urban population being State  Administrative| Several states struggled collectdata
provided drinking water| report; data available| against this indicator. States like
supply as on 31.03.2@1and | on National drinking| Madhya Pradesh, Gujarat, Goa
as on 31.03.208 water supply and| Himachal Pradesh, Puducherry

23(a) | Total estimated generation o] sanitation report ¢ | reported 100% of urban population
wastewater in the urban| specific wars; UDPF| being provided with drinking water
areas as on 31.03.201 Norms/State planning| supply. Most of the states do not

guidelines w.r.t| follow the norm which mandates at

drinking water supply| least 135 Ipcd for urban areas.

and sanitation The IVA usedcounter-calculations to
verify the state submissions against thi
indicator.

23(b) | Capacity installed in the stat{ State Administrative | Again, most states did not provide the
to treat the urban waste | report; List of | IVA withdetails on capacity installed to
water as a proportion of the| wastewater treatment| treat wastewater. The information
total estimated wastewater| facilities with | available in the public domaift also
generated in the urban areaj capacities; State | R2Say Qd YIF G§0OK &AGH
of the stateas on 31.03.201 | report; List of | Further, the percentage of wastewater

24 (a), (b)| % wastewater treated during | Wastewater treatment | treated is also unavailable wtreach

FY 206-17 & FY 207-18

facilities with
capacitiesState Urban
Departmentg reports

treatment plant and city ashe water
resource department faced difficulties
in coordinating with the urban
department to obtainthisinformation.

I. Policy and Governance

25 Whether the State has
enacted any legislationfor
protection of water bodies
and watersupply channels|
and prevention of
encroachment into/on them?
Whether the State has any
framework for rain water
harvesting in public and
private buildings?

26

Copy of legislation ang
orders/ reports

No dbservation

27 Percentage of household;
being provided water supply
and charged for water in the
urban areas as on 31.3.2D01

and as on 31.3.2@L

State Reports, annud
report, National
drinking water supply
and sanitation data

No observation

28(@) | Does the State have

separate integrated Date

Online  portal  link/

Departments

Only a few states have developed an
integrated data centre for water

101

"National Status of Waste Water Generation & Treatment: Sulabhenvis CeEM&S Centre on Hygiene, Sanitation, Sewage Treatment

Systems and Technolgdytp://www.sulabhenvis.nic.in/Database/STST_wastewater_2090.aspx.
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Centre for water resources? | incorporation and GO | resources thats functional. However, a

28(b) | Whether the data is being

substantial part of the data availéb
under the website is dated t@015 or
2014, despite the site showing recent
updatedates.

updated on the integrated
data centre on a regulal
basis?

Additional observations

Few stanebut cases from the data collection process have been highlighted separately below to provide
greater emphasis:

1

States such as Odisha, Bihar, Goa, Nagaland, Sikkim, Meghalaya, Assam, afpuaunachal
Pradesh have demled that they have no critical or ovexploited groundwater units, and thus have

not been scored for any of the indicators under the thegfeourceaugmentation (Groundwater).

States such as Uttar Pradesh, Rajastlaaa Uttarakhandand the UT Delhi havdeclared that there

is no mapped area covered with infrastructure foratearging groundwater as compared to the total

area and therefore have been given the score of 0. On the other hand, states such as Punjab,
Maharashtra and Haryana and the UT Pudughbave been given the score of 0 due to lack of data
available with the states.

For the indicator 20 (d), most of the states such as Uttar Pradesh, Jharkhand, Odisha, Kerala, Gujarat,
Chhattisgarh, Rajasthan, Bihar, Telangana, Maharashtra, Karnatak#d, Naso, Goa, Haryana,
Nagaland, Meghalaya, Assam and Tripura have reported that there are no villages that are being
provided with 24*7 piped water supply and therefore have been given the score of 0. On the other
hand, states such as Sikkim, Uttarakhamd Arunachal Pradesh have been given the score of 0 due

to insufficient data or no datheingshared with IVA.

For the indicator 20 (f), most of the states such as Uttar Pradesh, Jharkhand, Odisha, Kerala, Gujarat,
Chhattisgarh, Rajasthan, Bihar, Telarmyaviaharashtra, Karnataka, Tamil Nadu, Haryana, Nagaland,
Himachal Pradesh, Meghalaya, Assam and Tripura have reported that there are no villages having
individual household meters and therefore have been given the score of 0. On the other hand, states
such as Sikkim, Uttarakhand and Arunachal Pradesh have been given the score of 0 due to
insufficient data or no datheingshared with IVA.

For the indicator 21, states who had achieved 100% reduction in the previous years and had no
further scope for reductin, were given the full score. This was applicable for lgdbigger states as

well as hilly states. Other states have been assigned the score as per the defined methodology such
as Assam, Maharashtra, Rajasthett.

For indicator 17 in the case of Karakh,the number of IP Feeders with segregated agriculture
power feeder is accepted. As, Niranthara Jyothi Yeo[&llY) is a Major State Flagspipgrammeof
Government of Karnataka which aims at bifurcating the rural area loads into agricultural & non
agricultural load & to provide 24 hours quality power supply to rural housing, drinking water, rural
industries & fixed hours of quality power supply to the irrigation pump sets. Therefore, the main KPI
for NJY is No. of feeders and information with respewttiie area covered with segregated
agriculture feeder is not available or not the main objective of the scheme.
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9 Haryana has not shared data for most of the indicators in the previous year, whereas, it has shared
data for the reference year, i.e. 204B, and therefore, the incremental performance is high.

Note States that have not reported data due to napplicability of the theme or indicator or due to
nonk @ AfFroAfAGE 2F RFEGEFY KFE@S 0SSy YI N)THiRcaRbdzi |
dzi SR (2 RAaAGAYy3IdzAakK aidldSa FNBY GKS 2ySa GKI G
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KEYHNDINGS

States and Union Territories (UTs) have been scored on the Index which comprises nine themes, and a
total of 28 indicators across themes, anave been divided into three categories: nblimalayan states,
North-Eastern and Himalayan states, and Union Territories (UT#)is section, we present five broad
observations from the analysis looking at overall progress in states followed by thesuatioaries for

the nine themes that the CWMI covers

1. A majority of Indianstates are demonstrating progress on the Water Index

Figure5: Change in statéevel performance over time non-Himalayan states and NortfEastern and
Himalayan states
Change in Composite Water Index scores (F61BY 147, FY 148)
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Promisingly, ~80% of the states (19 out of 24have shown improvement in their water management
scores over the last three yeard3 nonHimalayan states and 6 NbrEastern and Himalayan states
improved their water management scores between FYl@5and FY 178. 10 states across these
categories showed improvement greater than 5 points. The average change in scores across states was
+5.2 points during this periodNorth-Eastern and Himalayan states displayed stronger improvement,
with +6.2 points being the average change, higher than the +4.8 points observed in the case of non
Himalayan states. Haryana reported the maximum progress (of ~26 points) across threadlsigarsin

102 Excludes Arunachal Pradesh, Delhi, and Puducherry as these states and UTs were not assessed on the |a8eb6fan&¥Y 167,

and therefore previous year comparisons could not be made.
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large part byhigher scores offour themes restoration of water bodies, watershed development,-on
farm water use, and policy and governané&oa, Uttarakhand, Himachal Pradesh, and Assam are four
more states displaying improvement greater thaf points during the thregear period(Figure5:
Change in statéevel performance over time non-Himalayan states and NorBastern anddimalayan
stateg. On the other end, 5 states reported a decline in performance during the ¥eae period. This
includes 4 nofHimalayan states and 1 NortBastern and Himalayan state. Odisha reported the largest
decline of 7.27 points, followed by Tripura which repdreedecline of 4.27 points.

Figure 6: Evolution of state rankings over time for neHimalayan states, NortiEastern and
Himalayan states, and UTs
Based on Water Index composite scores (F¥615Y 147, FY 148)

Non-Himalayan states

FY 17-18 FY 16-17 FY 15-16 1-year trend

Gujarat 1 1 1 No change
Andhra Pradesh 2 3 2 4@ 1position
Madhya Pradesh 3 2 3 - 1position
Goa 4 11 10 A.» 7 positions
Karnataka 5 4 5 - 1position
Tamil Nadu 6 7 6 4@ 1position
Haryana 7 16 16 f 9 positions
Maharashtra 8 5 4 3§ 3 positions
Punjab 9 6 7 - 3 positions
Telangana 10 8 11 ‘. 2 positions
Rajasthan 11 10 13 § 1position
Kerala 12 12 12 No change
Chhattisgarh 13 9 8 3§ 4 positions
Odisha 14 13 9 - 1position
Uttar Pradesh 15 15 14 No change
Bihar 16 14 15 § 2 positions
Jharkhand 17 17 17 No change
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North-Eastern and Himalayan states

FY 17-18 FY 16-17 FY 15-16 1-year trend
Himachal Pradesh 1 2 1 4 1position
Uttarakhand 2 6 4 4@ 4positions
Tripura 3 1 2 ., 2 positions
Assam 4 4 5 No change
Sikkim 5 3 3 - 2positions
Nagaland 6 5 6 § 1position
Meghalaya 7 7 7 No change
Arunachal Pradesh 8 Not applicable Not applicable Not applicable
Union Territories
FY 17-18 FY 16-17 FY 15-16 1-year trend
Puducherry 1 Not applicable Not applicable Not applicable
Delhi 2 Not applicable Not applicable Not applicable

2. High-performing states continue to lead on thimdex

Highperforming states retaird their top spots inindexrankings, and the ranks of othestates largely
remained the same as wellGujarat retaired the top position for the third consecutive year with 75
pointsand is closely followed by Andhra Pradesh with 74 points. Himachal Pradesh regained its top spot
amongst NorthEastern and Himalayan states with 67 points, after slipping to the second positleY

16-17. In middle and lowperforming states, ranks have remained largely the same as well and change
was limited to 2 positions in most cases. Only 5 statdaryana, Goa, Odisha, Chhattisgarh, and
Maharashtra displayed a change beyond 2 positionsthieir ranks between FY 4% and FY 118.

While Haryana and Goa displayed a notable improvement of 9 and 6 positions, respectively, Odisha,
/| KKFGGA&Z3AFNKSE FYR al KFENFAKGiONFrQa NIryla RSOfAYySR
can be aplained by a lack of improvement (resulting in relatively lower scores as score of other states
improved) or even a decline amongst states across themes.
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Figure7: Evolution of theme average scores over the years
Themewise nedian score (FY 18, FY 147, FY 118)

W 718
FY16-17
FY[15-16
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3. But improvement is piecemeal

Improvement demonstrated by states and UTs is not consistent across themes, and average state
performance declined on four themesihile states and UTdemonstrated notable improvement on
Policy and Governance and Source augmentation (Groundwater) themes, reflected in thmBand
1.06-point increase in respective median scores between FY6la&nd FY 118, the median score of

four themes declinedluring this period. These include Source augmentation and restoration of water
bodies, Participatory irrigation practices, Rural drinking water, and Urban water supply and sanitation
(Figure7: Evolution of theme average scores over the ypafhie decline was highest in the case of
Rural drinking water, with the median and mean scores declining by 0.79 and 0.46 points, respectively.
While the decline undeall themes may not be considered large, it is still concerning given the failure of
states to demonstrate progress on these themes, even as the water crisis is expected to get worse in the
future.

Conversely, data discipline is improving amongst stabesidents of states not reporting data on
indicators have reduced by ~70% compared to last Vé&ates such as Haryana, Goa, Uttarakhand,
which were unable to report data on the several indicators in the previous year, have also improved

103 The figure does not include data reporting statistics for Arunachal Pradesh, Delhi, and Puducherry, given these statehareltig&n

included in the Index assessment fbe first time in FY 118
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considerably inerms of data reporting. This has also contributed substantially towards the increase in

Index scores of these sta®s | I NB I yIF Q&4 AYLINRB@GSYSyild 2F wHctha2Ayda

prime example

Figure8: Statelevel performance on water resource managemeéfit
States scores on CWMI, Range0D (FY 1-18)

Bl High-performing states (Score: >65)
Medium-performing states (Score: 50-65)

| Low-performing states (Score: <50)

Non-Himalayan states North-Eastern and Himalayan states Union Territories

Gujarat [ Himachal Pradesh | 7 Puducherry r 39
Andhra Pradesh Uttarakhand EES—— 19 Delhi 20

Madhya Pradesh Tripura | 7

Goa Assam [ 44

Karnataka Sikkim 42

Tamil Nadu Nagaland 30

Haryana Meghalaya 26

Maharashtra
Punjab
Telangana
Rajasthan
Kerala
Chhattisgarh
Odisha

Uttar Pradesh
Bihar
Jharkhand

Arunachal Pradesh 22

4. Improvement is also insufficienh stateswhere it is most required

Apart from Haryana, Goa, and Telangana none of the other4ogrforming states from FY 156 hawe
advanced beyond the 5@oint mark in the last three yearsl6 out of the 27 states and UTs assessed
on the Index in FY 1I8 scored less than 50% of total achievable score, and remained in the low
performing category{Figure8: Statelevel performance on water resource managemgrithese include

7 (out of 17) norHimalayan states, 7 (out of 8) NotfHastern and Himalayan states, and both the UTs
assessen the Index.The average improvement amongst the kparforming state¥” stands at 3.1
points, lower than 5.2oint average improvement observed across statesthe last three years
Haryana, Goa, and Telangana are the only threederforming states frmm FY 18.6 and FY &7 that
crossed the 5@oint threshold in the reference year. Botteperforming states from FY 1B such as
Jharkhand, Uttar Pradesh, Odisha, Bihar, Nagaland, and Meghalaya still scored less than 40 points on the
Index. Delhi, assesdeon the Index for the first time this year, scores lowest with 20 points. This is
FEFNYAY3 O2yaARSNRAY3I 5StKAQa LRaAAGAZY a GKS O
people whose water, arguably, is being poorly managed.

The presene of majority of states in the loyperforming category is reflected in Index averagése
median scoreontinues tostand below the 5point mark, at 47.19 pointsa 2-point increase compared
to the base year. Given the severity of the water crisis indnthismodestimprovement falls short of
what is required to address the challenges that lie ahead of us.

M ¢ KS A02NBA YFINREWY2 B &ABENIE MWPR NIKY | f &ty adlisSaQ YR W yizy ¢§
2yte GKS Nry3aS 2F a02NBa Ay (GKS IAOSHOI0x @SN NEY R Y1 XKiXISt 108 If yO@zE 3
O2yaARSNAY3I 2yfte (GKS MHAEISNIT I FQ@Q2NB¥IAYVeigRSa®dhafaqsy oKAES w!
different methodology, to account for the different hydrological conditions aedggaphical area of these states and UTs as compared
to the rest of the country. This means that the scores of all states have been scored fairly and are, thus, comparablthatrat®nal
level across categories.

105 Refers to states in the lowerforming category for FY 178
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Figure9: High, medium and lowperforming states on water resource management
Classification according to CWMI scores [F#18)

. High (Score: >65) . Low (Score: <50)
Medium (Score: 50-65) No data available

5. Worryingly, these lowperforming states bear the largest burden of national
population and economic production

The 16 lowperforming staes collectively account for ~48 of the population, ~40% of agricultural
produce, and ~35% of economitput'® for India.'’ 4 large norHimalayan states in this category
aloner Uttar Pradesh, Rajasthan, Odisha, and BiRél- { S dzLJ dop:> 2F LYRALF Qa
~35% of its agricultural outpuEurther, Uttar Pradesh, Rajasthan, Kerala, and Delhi, theotop 10
O2y UNROGdzi 2 NAR G2 L%YhRve bctrés raBghg fyogh YOpOints2taldid hddus an the Index.
Looking beyond the 5point threshold, none of the top 10 agricultural producers in Iritfi@xcept

106

Economic output based on Net State Domestic Product at Current Prices{2®dries) for 20156
107

"List of States with Population, Sex Ratio and Literacy Census Z¥kys 2011 accessed May 6, 2019,

https://www.census2@1.co.in/states.php. "Agriculture - { G+ G Aa G A OF £ | S| Midistry 2 Qtatisticy” &&Programmev T ¢
Implementation accessed May 16, 2019, http://mospi.nic.in/statistigabrbook-india/2017/177; Economic Survey 20418 Volume 2:
Statistical Appendix (Ministry of Finance, 2018), page A28,

http://mofapp.nic.in:8080/economicsurvey/pdf/Annexures_Volume_2_Combine_25_jan_2018.pdf

Economic output based on Net State Domestic Product at Current Prices{2®dries) for 201%6, and the analysis does not include
states that have not been assessed on the Index; based on dataHcomomic Survey 2048 Volume 2: Statistical AppendMinistry

of Finance, 2018), page A28, http://mofapp.nic.in:8080/economicsurvey/pdf/Annexures_Volume_2_Combine_25_jan_2018.pdf.
Analysis does not include states that have not been assessed on the Index; based on dafegfionfture- Statistical YeaBook India
2017 Ministry of Statistics andProgramme Implementation accessed May 16, 2019, http://mospi.nic.in/statistigabrbook
india/2017/177.

108

109

62

J2 L.




Gujarat and Madhya Pradesh, score morentt& points on the CWMI. This is concerning given that
assessment on almost half of the index scores is directly linked to water management in agriculture.
Lack of improvement in water managementah these states can have a natiodalel impact, given
OKSANI adzoadlyiAalf O2yGNRodziAzy G266k NRA LYRALFQa
home tosubstantial proportior2 ¥ G KS O2dzy i NBE Q& LR LIMzZ I A2y d ¢KAA
LYRAFQa &20Alt &l ofhod sebudity if tSeGRugtianyrdmains AMkRasgied Severey R
water shortages in these states can even destabilize society and politics at the national and regional
levels.

Thematic Summary

The CWMI indicatorare categorizednto nine themes for strategic afysis and insights. Some of the
keytakeaways from these themes are presented below.

1 Sourceaugmentation and restoration of water bodies Overall performance on surface water
restoration slipped during FY 4B compared to FY 167, due tothe decline inthe
performanceof Maharashtra, Chhattisgarh, and Nagaland

1 Sourceaugmentation (Groundwater) Overall,states havedisplayed improvemenin recharge
of their groundwater resources between FY-1IG and FY *18, butthe median continues to
remain below 9% of the total achievable score.

1 Major and medium irrigation: Overall,the theme median stands at 8.4 points (out of 1&hd
North-Eastern and Himalayan states contto outperform norrHimalayan states.

1 Watershedmanagement Sates have moderate scoes, with an almost equal split above and
below the 50% mark. A collaborativéand grassrootbased) approach to watershed
development and management is hecessary for ensuring-temy benefits.

9 Participatory irrigation practices Overall, performance deitled marginally in the lasthree
years.Despite most states having legal frameworks to promdféater User AssociatioW(UA
involvement actual implementation of WUA responsibilities (such as involvement in O&M of
irrigation assets) remains low

1 Sustainableon-farm water use practices Overall, states have failed to show any significant
improvement in oAfarm water use efficiency. This is a pressing conggvan the largescale
national push towards the adoption of michaigation.

1 Ruraldrinkingwater: Overall scores declined in F¥-1&froma low base in FY 167 (less than
50% of the total achievable scordargely due to poor performance on the new service delivery
indicators introduced under the theme this year.

9 Urban water supply and sanitation: While water access remains high on average, significant
gaps exist in wastewater treatmerftates have shown improvement in creation of wastewater
treatment capacity, but utilization of this capacity remains low.

1 Policyand governance An ncrease in theme averages suggests a growing focus by states on
water as a subject as well #ee use of regulatory frameworks for better resource management.
However water pricing and data cergs remain improvement areas for most states.
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Key Takeaway

India @n tackle its water crisis only if all of its regions cooperate and coordinate their response to the
OKI ftSy3asSa GKSANI OAGAT Sya INB FFLOAy3ad ¢KS NBadA
state performance, but severe disparitiesmain between states, and across themes, which must be
bridged. States that are performing well have a responsibility and are pladed to become
torchbearers of good water management for other regions in the country-perfiorming states need

to give substatially greater attention to their water management practices, given that these regions
account for aconsiderable share off KS O 2 pyulathe® ahdagricultural production Improved
knowledgesharing amongst states can enable them to learn from each other and solidify their water
management practices further. In addition to the water metric related analysis and commentary, this
report also shares examples of progressiveaexaanagement by leading states, from which others can
seek inspiration. Such practices can be leveraged by states to enhance their performance on the Index
and improve their overall water management. States should actively seek out guidance and solutions
from one another and encourage diffusion of knowledge (including through exchamegeammes of
scientists and administrators) across borders.
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THEMATIENDINDICATORNALYSIS

2 KL GQ& Ay G(GKA&a aSO0GA2yK

This section focuses on the analysissiaite data at o levels ij aggregate performancat the
thematic level,and (i) disaggregated performance at indicator levelesented separately for ner
Himalayan states, Nortkastern and Himalayan states and Union Territories. StaedUTs have
been scored acresnine themesSource augmentation and restoration of water bodieSource
augmentation (Groundwater), Major and medium irrigation, Watershed developme
Participatory irrigation practices, Sustainable eflarm water use practices, Rural drinking wate
Urban water supply and sanitationand Policy and governance(Table 6: Indicator themes anc
weight9. The ensuing patterns/ clusters are analyzed to identify themes where states are doir
at a national level, and those that could benefit from a greater policy plisis. important to
emphasize that thelndex is focused on the outcomes of actions and implementation undertak
the states and does not reflect baseline per capita water availability across states.

Table6: Indicator themes and weights

1 | source augmentation and restoration of watsvdies 5

2 | source augmentation (Groundwater) 15
3 Major and medium irrigation Supply side management 15
4 | watershed development Supply side management 10
S Participatory irrigatiorpractices Demand side management 10
6 | Sustainable ofiarm water use practicasDemand side management 10
7 | Rural drinking \ater 10
8 | Urban water supply andanitation 10
9 Policy and governance 15

Total 100

Theme 1: Sourcaugmentation and restoration of water bodies

What does the theme mean@he first theme covers state actions towards the restoration of surface
water bodies such as rivers, ponds, and tanks, which boosts irrigation potential of a region by reducing
seasonalariations in water availability. It accounts for five points (out of 100) in the Index. The theme
includes only one indicator, which measures the area currently irrigated by restored water bodies out of
the total irrigation potential of restored water lues.
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Key highlights

Non-Himalayan states

North-Eastern and Himalayan states

Top Performer

Telangana, Madhya Pradesh

Uttarakhand

Bottom Performer Uttar Pradesh

Sikkim, Tripura, Arunachal Pradesh

Median Score 3.27 1.68
1-year Median| -0.43 +0.74
Change

FigurelO: Performance oRates and UTs on ThemeclSource augmentation and restoration of water

bodies

Index scores, Ranges0(FY 186, FY 147, FY 148)
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Overall performance on surface water restoration slipped during FY¥187compared to FY 167, due

to poor performance by certain statesThe theme median and mean declined from 3.4 and 2.7 points
to 2.2 and 2.4 between FY -1 and FY 118. This is aftean increase of 0.9 and 0.4 points observed in
theme median and mean scores between FYl@%nd FY 1&7. The FY 1I8 decline is driven largely
by lower scores of three statesChhattisgarh, Maharashtrand Nagaland which reporteda decline of
greater than 2 points (40% of maximum score) from their FLZ&cores. Additionally, 8 states and UTs
achieved less than 20% of the maximum score on the theme in #8,1ahd contributd to the low
theme averages. On the other end, Uttarakhand reported an ineredis-4.5 points between FY -16

and FY 1748 and achieved perfect score on the theme. Uttarakhand High Ccast alsadirected the
state government to tackle the issue of encroachment on water bodies by locals given the depleting
quality,"*°and the improvement suggests that the stamogress is being made on the ground

Restoration of surface water bodies can unlock additional water resources to meet local needs and
irrigation requirements, and thereforereduce pressure on the severelyrédatened groundwater
resources of the country. Raising awareness and encouraging civic responsibility amongst local
communities for protection of local water bodies can significantly help in curbing encroachment and
declining health of water bodies, andavle restoration of water bodies and conservation of our natural
resources.

As mentioned earlier, the theme comprises of one indicaftie following section provides commentary
on the indicatorlevel performance for the indicator assessed under the theme

Theme 1: Source augmentation and restoration of water bodies
[5 points]

Indicator 1: Area irrigated by water bodies restored during the given FY as compared to the irrigation potential area
of total number of water bodies identified for restoration

Indicator 1 measures the area irrigated by restored water bodies as a proportion of the total area that
can be irrigated by restoring all identified water bodies, including rivers, ponds, tanks, etc. It measures a
very tangible benefit of state effastfor restoration of water bodigsthe irrigation potential gained.
These efforts are in line with the national scheméo restore 10,000 water bodies, being led by the
Ministry of Water Resources MVR), Govt. of India.

10 Mohd. Salim v. State of Uttarakhand and  Others, WPPIL  126/20ttdrakhand  High  Court.,
https://services.ecourts.gov.in/ecourtindiaHC/cases/display_pdf.php?filename=/orders/2014/216700001262014_10.pdf&caseno=WPPI
L/126/2014&cCode=1&appFlag=

Refers to the Repair, Renovation, and Restoration (RRR) component of the Pradhan Mantri Krisie Srgh |, 2 2+ y I Qa WI | NJ Y
initiative
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Key highlights

Non-Himalayan sates

North-Eastern and Himalayan states

Top Performer

Madhya Pradesh, Telangana, Ta
Nadu

Uttarakhand

Bottom Performer

Uttar Pradesh

Tripura, Sikkim, Arunachal Pradesh

Median Score 65.39% 32.69%
l-year Median| -4.25% +16.56%
Change
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Figurell: Indicator 1: Area irrigated by water bodies restored during the given FY as compared to the
irrigation potential area of total number of water bodies identified for restoration

In % (FY 146, FY 147, FY 148)
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A lot of variation exists amongst state& UTa gerformances, with the median state restoring ~45% of
the possible irrigation potential of identified water bodies8 out of 27 reporting states & UTs have
restored more than 80% of the possible irrigatjpotential, while 8 states & UTs have achieved less than
20% of the potentialOn average,ite nonHimalayan states perforad better compared tothe North-
Eastern & Himalayan states as wellthe UTs, and have restored ~60% irrigation potential of the
identified water bodies. The Nortkastern& Himalayan states anthe UTs still lag behind, and only 3
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states out of the 10 states and UTs in these two categories have reported restoration greater than 50%
on the indicator.

5 states have demonstrated stawmalit improvement of over 40 percentage points on the indicatoer

the three-year period. These are Uttarakhand, Madhya Pradesh, Rajasthan, Telangana, and Haryana.
Rajasthan, although showed overall improvement acrossthiree years reported a decline of 23
percentage points in FY 1B, after a massive improvement of 78 percentage points between A% 15

and FY 147.

Alarminget = al KF N} aKGNJF Qa LISNF2NXY I yOS 247 pérdeitage poigtR A O |ii

on the whola over the pasthree years This is particularly worrying givéime increasing frequency of
droughts in the statewith the last drought occurring in 2018 itself. Such events can develop
conditionsfor crop failureand put significant burden on the farmersnd with high incidencef farmer
suicides reported in the state in previous years (more th@0@in 2015} these circumstances appear
to be extremely concerning.

Restoring minor irrigation structures and sources can help improve water availability ar
accessibility for smaland medium farmersLocalwater bodies such as lakes and ponds aahas
important water resourcesfor irrigating small farmlands through minor irrigation infrastructu
¢St Fy3alylQa Ff I 3@dgrarhmhelavhcned in22014 ¥ la Preall éx@niplehere the
aldl dSqQa ¢ G4SN 02 RA SdieRablinge@edtizgeNitilidaliond y thie 0ab AT Avate
allocated for minor irrigation under the Godavari and Krishna river bashmsprogrammebuilds on
the concept of harnessing benefits of tamkgation andaims to restore over 46,000 tanksross the
state over a course of five yeat¥ The programmeinvolves aspectsf enhancing minor irrigatior
structures, increasing command area, and commuh#ged irrigation The initiative has helped
increa® the water storage capacity of water bodies and enhanndarm moisture retention capacity
in the region, apart from impramg access and availability of water for irrigation in case of small
medium farmers™

12 Ministry of Agriculture & Farmers Welfareppact of Changing Weather Patterns on Agriculiiifeess Information Bureau, 2018),

http://pib.nic.in/PressReleseDetail.aspx?PRID=1555574.
Accidental Suicides ®eaths in India 201§NCRB, 2016), page X, http://ncrb.gov.in/StatPublications/ADSI/ADSI201830ddull-
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report.pdf.
14 »Mission Kakatiya Government of Telanganaccesseduly 31 2019 http://missionkakatiya.cgg.gov.infhomemission
15 Selected Best Practices in Water Management (NITI Aayog, 2017), page 6,

https://niti.gov.in/writereaddata/files/document_publication/BestPracticésWater-Management.pdf
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Case stugk: GroundwateNB OK | NHESY al KI N} aK{iNI Qa Ayyz2g@¥iAradsS 41

Overview

al KF NI aKGNI Q& WDIF KX@ N 5RBENYY QDRABE d 921 hy{/ 2 O (A ¢
o0& (i KSSomaht \ftsrTanservation Department that tackles groundaratecharge issue of silt
deposition in water bodies through creation of namonetary farmer incentives. The programme
involves desilting of water bodies by farmers using excavation machines, and allowing free use of the
removed silt by farmers on theirdd to improve soil fertility. Desilting of water bodies restores the
water storage capacity and improves percolation potential for groundwater recharge, while use of
removed silt helps increase soil fertility for farmer, given its high organic contentgdbernment
provides fuel subsidies to operate excavating machines under the programme, while rental cost is
arranged by the farmer either through farmer/community contribution or CSR of philanthropic funding
pools. Farmer contribution on average remaing@80% of the total cost, but is recovered within seven

to twelve months.

The programme has led to multiple benefits for the state including improved water table in the region,
reduced government expenditure on crop compensation, spend on cattle ceonpsoviding water and
fodder, and decreased migration for employment opportunities.

Key actions

The government issuedel guidelines related to silt removal activities for farmers as well as clear
demarcation of responsibilities amongst differestakeholders involved.

Responsibilities such as inspiring farmer participation, coordinating between farmers and machine
owners for making machines available at justified rates, and information regarding suitable water bodies
for excavation are undertakdny the programme committees.

116 As per case study shared by the state government with NITI Aayog
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The farmers rent excavating equipment and machines to undertake desilting of water bodies. Fuel
subsidies, which make up about 116% cost, are provided by the government, while rest is arranged by
the farmer.

Programme monitang activities are undertaken through electronic media such astagging of water
bodies, capturing images of gdtation work, reporting through mobile application etc.

Impact

During its initial two years of implementation, the scheme has resultetbsiting of about 5,270 water
bodies which involved excavation of about 32.3 milliohahsilt. This covers more than 4,600 villages

and benefits more than 6.5 million villagers. Removal of silt has increased water storage capacities of
water bodies to he tune of about 32,300 thousandwhich is equivalent to supply of about 3.2 million
water tankers. The silt removed from water bodies have been spread across more than 54,000 acres of
farmland and has helped to increase the farm productivity by twootar times which has resulted in
improvement in agricultural income by 50% to 100%.

Lessons for other states

1 Encourage community participation and davestment States can target stronger community
participation and investment in its programmes, which t@tp reduce the resource burden on
the state as well as help develop a sense of ownership amongst the beneficiaries

1 Leverage existing synergieBuilding programmes that leverage synergies across domains can
help states provide seHBustaining solutionssolve multiple challenges simultaneously, and
receive widespread participation from stakeholders
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Theme 2: Source augmentation (Groundwat€f)

What does the theme compriseThis theme captures how well or not states have identified and
recharged critical groundwater resources, and accounts for 15 points (out of 100) in the Index. This is
the highest weight assigned to categories in the Index and signals the growing recogfittbe
Y6IEGAZ2YlFE INRPdzyRglFGSN) ONRaAAAD ¢KS GKSYS A yagks dzRS 3
mandated byCGWB (Central Ground Water Board) such as mapping the area for recharging over
exploited and critical groundwater resources (using)Gbuilding recharging structures such as wells
and reservoirs on this identified area, and achieving ineeéa the water tablelevelfor these units. It

also rewards a state for having established a regulatory framework for groundwater managemenmnt, giv
the unfettered legal access that landowners (such as farmers) have to extract groundwater under their
land.

Key highlights
Non-Himalayan states North-Eastern and Himalayan stateg
Top Performer Andhra Pradesh Himachal Pradesh
Bottom Performer Uttar Pradesh Uttarakhand
Median Score 7.04 9.38
1-year Median| +1.42 +5.63
Change

17 source Augmmtation (Groundwater) theme is not applicable to Odisha, Bihar, Goa, Assam, Meghalaya, Nagaland, Sikkim, Tripura, and

Arunachal Pradesh, as these nine states reported hawingverexploited or critical groundwater unitsTherefore, these states have
not been discussed in this section.
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Figurel2: Performance oSates and UTs on Theme@Source augmentation (Groundwater)

Index scores, Rangel® (FY 186, FY 147, FY 1718)

WFYi7-18
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Overall, states have displayed improvement in recharge of their groundwater resources between the
base year and reference year, but significant improvement is still requirétle theme median and

mean increased from 5.9 and 6.0 points to 7.0 and 7.3 pdiatereen FY 186 and FY 18 but still

remain below the 50% mark. About twhird reporting states (12 out of 18) have enacted regomat
framework for groundwater management but only 8 reporting states score more than 7.5 points (out of
15) on the theme highlighting the need for focus beyond legislations. Seven gtdi#gar Pradesh,
Jharkhand, Rajasthan, Chhattisgarh, Haryana, Delhi, and Puduckeaone less than 5 points (out of

15). The five nodimalayan states included in the list alone make ~27%6 oL Y RA | Q& I NP
resources® which highlights the severity of the problem. Uttar Pradesh by itself accounts for ~17% of
0 KS O 2gdeynaviaiefesources but scorkless than 2 points on the theme.

DA@SY GKIFG LYRAIFQa dpainpdtiug dlaintnlyTath Ikl AsizAsDeS 4 mdtréljier
year in case of 16% groundwater wegffSimmediate interventions are required to tackle the issue. It is
essential to influence user behaviour and limit groundwater use by sensitizing householtsraeds
about the depleting nature of these resources and potential consequences of their actions. Grassroot
level initiatives that involve strong community participation can potentially help in driving behaviour

18 Measured as percentage of annual replenishable groundwater resources (2013) based on da@rdtordwater Year Boo{CGWB,

201617), page 40 orlwards, http://cgwb.gov.in/Groulidater/Groundwater%20Y ear%20Book%2020T6d.
M ho al Ll 9ELX I AY Ly RWbrOResddi hdtiita@iccessediMani6 veA13, thtpss/Bvww.wri.org/blog/2015/02/3
mapsexplainindias-growingwater-risks.
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change, as well as create a sense of comiytownership among users for their groundwater
resources, and thereforesupportconservatiorand sustainable use.

As discussed earlierhé¢ theme comprises of four indicatgr&nd he following section provides
commentary on the indicatelevel performance for these indicators assessed under the theme.

Theme 2: Source augmentation (Groundwater)
[15 points]

Indicator 2: Percentage
of overexploited and
critical assessment units
that have experienced a
rise in water table to
total number of
assessment units in pre-
monsoon current FY in
comparison to pre-
monsoon previous FY

Indicator 2 measures the percentage ofer-exploited and critical groundwater units that have
experienced a rise in water table levels as compared to the previous year. This indicator warrants special
FGadSydAazy IAPSY iKS FI Ol 0 KI G LYRALF Qa I NP
Puducherry was unable to report data on the indicator and has been scored nil on the indicator in the
Indexcalculation.

Key highlights
Non-Himalayan states North-Easternand Himalayan states
Top Performer Tamil Nadu Uttarakhand
Bottom Performer Punjab Himachal Pradesh
Median Score 53.87% 50%
l-year Median| +22.84% +50%
Change
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Figure 13: Indicator 2: Percentage obver-exploited and critical assessment unit0 that have

experienced a rise in water table to total number of assessment units in-prensoon current FY in

comparison to premonsoon previous FY
In % (FY 146, FY 147, FY 1-48)
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States have displayed improvement oré groundwater recharge indicator in the last three years,

with overall median rising by 27 percentage points between the base year and reference yidw.
overall median increased from 22% in F¥165to 31% in FY 167 and 49% in FY 4B. The non

120 'a LISNJ / Dz2. wSLENI da58yl YAO DNMBasmen unisamiblogS arMdnnd SraTalukas orlfiaR i the

states
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Himalgyan states are major drivers of this improvement, and experienced increase of 14 percentage
points on average across the last three years. 12 out of 14 percentage points growth observed during
these three yearswas reported during the reference year. Atetloverall level, five statedladhya
Pradesh, Kerala, Karnataka, Tamil Nadu, and Uttarakhegyabrted an improvement of greater than 30
percentage points acroghree yearsUttarakhand reportedyroundwater tablerise in 100% of thever-
exploited and critcal assessment unitddaharashtra and Himachal Pradesin the other end have
reported decline of 52 and 50 percentage pojntsspectivelyin the last three years, majority of which

was experienced between FY-16 and FY 1617 @ a | K| NJ & K fieNdrm@uice do& @dt hogeS A Y

gStf gAGK GKS adlriasSoa wwrfedzZd {KADEFENI ! 0KARLI | y(
proof state by 2019*

Encouraging community involvement, strengthening of groundwater governance institutions,
providing performancebased incentives can improve groundwater management across
country. ¢ KS W! (| f - Natizal Ground®a®t Igiprovement ManagemeRtogramme
supported bythe World Bank, isan example that builds on #se concefis. The INR 6,000 a®
schemewill be implemented in 8350 Gram Panchayats across the country, and will provide fur
strengthening institutions responsible for groundwater management, and fostebabaviour
changes that promote water conservation and efficient use, tgfoccommunity involvement?
Communities are also expected to facilitate bottaqp groundwater planning under the project. T
project proposal also includedRrogrammefor-Results (PforR) approach, under which disbursen
of funds is linked to achievemenf key results specified under throgramme'?®and is expected tg
help ensure delivery of tangible resulfhe project funding fronthe World Bank has been approve
in 2018, and will be implemented over a course of five y&ars

Theme 2: Source augmentation (Groundwater)
[15 points]

Indicator 3: Percentage
of areas of major
groundwater re-

charging identified and

mapped for the State as
on the end of the given
FY

Indicator 3 measureshe percentage obver-exploited and critical groundwater units that have been
mapped and identified for recharging by the state. The detailed mapping is done on the basis of sample

121 "JjalyuktShivar" Maharashtra Remote Sensing Applications Cemtceessed May 16, 2019, http://mrsac.maharashtra.gov.in/jalyukt/.

Ministry of Water Resources, River Developmand Ganga Rejuvenatiolyorld Bank approves Rs. 6,000 crore Atal Bhujal Ypjana
(Press Information Bureau, 2018), http://pib.nic.in/PressReleseDetail.aspx?PRID=1534487

World BankNational Groundwater Management Improvemd?togramme Environmental ath Social Systems Assessni{dfinistry of
Water Resources, 2016), http://mowr.gov.in/sites/defauilgs/ESSMNGMIR29Sep2016_0.pdf

"Projects: Atal Bhujal Yojana (Abiyational Groundwater Management Improvement  World Bank
http://projects.worldbank.org/P158119?lang=en
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123
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data collected by the Central Ground Water Board (CGWB) and are usedssdyclanits as over
exploited and critical. Puducherry was unable to report data on the indicator and has been marked nil
on the indicator in théndexcalculation.

Key highlights
Non-Himalayan states North-Eastern and Himalayan stateq
Top Performer Andhra Pradesh, Gujarat, Tamil Na¢ Himachal Pradesh
Bottom Performer Telangana Uttarakhand
Median Score 61.63% 56.85%
1-year Median| +6.15% 0%
Change
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Figurel4: Indicator 3: Percentage of areas of major groundwateralearging identified and mapped
for the state as on the end of the given FY

In % (FY 146, FY 147, FY 148)
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b2 AAIYATFAOLYG OKIy3aS KLa 688y 206as Ngbis daselolfives (I
states that reported mixed performance3 out of 16 states that reported data on the indicator in the

last three years, reported no change across the years. 4 out of these 8tstatethra Pradesh, Gujarat,

Tamil Nadu, and Himachal Pratie have 100% coverage for dliree years The indicator median
improved by 5 percentage points between the base year and reference year, largely due to significant
movement in scores of five states. Madhya Pradesh reported a 52 percentage point inceeaserbFY

1516 and FY 118, while Telangana reported a decline of 65 percentage points on the indicator during
the same time period. Apart from these two states, Punjab, Kerala, and Jharkhand reported a change
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greater than 10 percentage points on the icator over the lasthree years all of them moving in the
positive direction, and contributing to the improvement of indicator averages. Worryingly, Uttar

t N] RSEKSE 6KAOK | OO02dzyia FT2NJ Y2NB ( Kthas meppesbnig ¥ Ly

one-fifth of major groundwater recharge areas. Giventhefact®® 2 F LY RALl Q& 3INER dzy F
facing a decling® it is essential for states to improve their performance on such groundwater related
indicators, and undertake all necessary actigitthat can contribute towards conserving our depleting
resources.

Strategic use of Remote Sensing (RS) and Geographic Information Systems (GIS) technolog
help states identify and prioritize regions facing fashough decline in their groundwate
resources. Use of such technologies can enable states to have lacme coverage with highe
accuracy, while saving time and resources investment. Further, availability of this data in the
domain can also enable other civil society actors as welbasnunity members in prioritizing regior
for intervention as well designing initiatives for conserving groundwater resourdbsse areasThe
state of Andhra Pradesh provides a great example of utilizing technology for managi
groundwater resoures. The state has gdagged all ofts 15 lakh borewells for effective monitoring
and timely management of groundwater resources through an online platform. Thetimesal
information of the groundwater levels provided by the platform has enabled significise in
groundwater levels in the last 17 years, even in years of balavage rainfalt*’

Theme 2: Source augmentation (Groundwater)
[15 points]

Indicator 4: Percentage
of mapped area covered
with infrastructure for
re-charging
groundwater to the
total mapped area as on
the end of the given FY

Indicator 4 measures the percentage of mappmebr-exploitedand critical groundwater units that are
covered with recharging infrastructure. CGWB guidelimendate states to construct infrastructure
such as recharging wells and reservoirs on critical and-ex@oited units that can be used to boost
groundwater levels. Punjab, Maharashtra, Haryana and Puducherry were unable to report data on the
indicator ard have been scored nil on the indicator in tinelexcalculation.

125 Measured as percentage of annual replenishable groundwater resources (2013) based on da@rdtordwater Year Boo{CGWB,

201617), page 40 onwards, http://cgwb.gov.in/Grouiidater/Groundwater%20Y ear%20Book%2020T6pd.

Groundwater Scenario in India Pre Mons@entral Ground Water Board, 2017), page 8, http://cgwb.gov.in/Greund
Water/GW%20Monitoring%20Report_ PREMONSOON%202017.pdf.

As per case study shared by the state government with NITI Aayog
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Key highlights

Non-Himalayan states

North-Eastern and Himalayan states

Top Performer Madhya Pradesh Himachal Pradesh
Bottom Performer Uttar Pradesh, Rajasthan Uttarakhand
Median Score 15.58% 5.60%

1-year Median| +9.88% +5.60%

Change
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Figure 15: Indicator 4: Percentage of mapped area covered with infrastructure forchaarging
groundwater to the total mapped area as on the end of the given FY

In % (FY516, FY 147, FY 148)
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Performance by majority states and UTs remains unsatisfactory on the indicator, with median state
having 10% groundwater recharge infrastructur&0 out of 14 reporting states and UTs have less than
20% coverage of groundwateecharge infrastructureThe poor performance is also reflected in the
overall median, which stands at 10% for FY¥1&7 although higher compared to previous years but
extremely low at an absolute level. Additionally, four states andtWHaryana, Maharash, Punjab,
and Puducherry have failed to report data on the indicatowhich highlights the problem ofdata
sharing by states.
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Top performers on the indicators include Madhya Pradesh, Andhra Pradesh, and Gujarat. While Madhya
Pradesh and Gujarat reporteldigh recharging infrastructure coverage for #iree years Andhra
Pradesh joined this category in F¥-1I6through an improvement of more than 70 percentage points on

the indicator.

Overall unsatisfactory performance as well as poor data reporting byaioestates and UTs on the
indicator suggests low investment levels in maintaining and recharging groundwater resources. This
does not augur well with the fact that 16% wells in India are declining as fast as 1 metre p&f gedr

states need to show stnger commitment towards conserving their groundwater resources. Developing
groundwater recharge structures is a necessary activity in such a process, and can help states solidify the
improvement displayed on Indicator 2 (rise in water table of critical amerexploited assessment

units), as well as sustain it on a letegm basis.

Active community participation and contributions cadeliver excellent results, aslemonstrated by
Hiware Bazaf) éxample Thedroughtprone village from Maharashtrhad beenfacing severe wate
shortages in the regiorin the 1970s but through its communityed watershed managemer
initiatives over the years, haBecome watersecure, and institutionalized effective groundwat
recharge practicesApart from undertaking traditinal watershed development activities to captu
rainwater, the village introduced bans on digging deep boreweall@ng with a water budgeting
approach. Under this water budgetirapproach,water availability is assessed for the year, ¢
farmers are adgied by Gram Sabha on crop selection based on this assessment. Additi
production of watefintensive crops such as cotton and sugarcane are banned in the villagea §
forward-looking and longerm approach has enabled the village to ensure sufiicieater availability
even in years with deficit rainfaf® Learning from these interventions, the Government
Maharashtra has introduced water budgeting as one of the key concepts in its drpragifing
programme which aims at making 5000 villagesefief water scarcity every yeaf

2 ho al Ll 9ELX LAY LY RAWoMHResbu:BsArstifufaccasbed Bayde, 2318, htéps://iyEwv.wri.org/blog/2015/02/3
mapsexplainindias-growingwater-risks

12 “This  Maharashtra Village Remains Untouched by Droufityn To Earth accessed By 6, 2019

https://lwww.downtoearth.org.in/news/water/untouchedby-drought57666.

Jalyukt Shivar Abhiyan(Soil and Water Conservation Department Government of Maharashtra), http://cgwb.gov.in/Bhujal

manthan/bm3file3.pdf.
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Theme 2: Source augmentation (Groundwater)
[15 points]

Indicator 5: Has the
State notified any Act or
a regulatory framework

for regulation of

Groundwater use/

management?

Indicator 5 is a binary indicator that measures whether a state has adopted a legal or regulatory

FNFYS62N] F2N) G4KS YIFIylF3aSYSyid FyR dzaS 2F 3INRdzyRg I

the current legaframework (riparian law) that ties land rights to water rights and allows landowners to
extract groundwater unchecked. Since groundwater is a common, finite resource, this has implications
for both the distribution and sustainability of groundwater in theuntry.

Figure 16: Indicator 5: Has thestate notified any Act or a regulatory framework for regulation of
Groundwater use/ management?

(FY 1517, FY 1718)

- Yes
;. o

No data available

FY 17-18 FY 15-17

As observed in the previous year, majority states and UTs have drafted a regulatory framework for
groundwater management.12 out of 17 states and UTs assessed on the Soaugenentation
(Groundwater) theme, reported having a regulatory framework for mamagjroundwater during the
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reference year. Apart from these 17 states, Bihar, Goa, and Assam also reported having regulations for
groundwater management, although these states have not been scored on the indicator given that the
Sourceaugmentation (Groundwater) theme is not applicable in case of these states. Uttarakhand, Delhi
and Puducherry, the 3 states and UTs that reported data on the indicator for the first time inl8y 17
also reported having a regulatory framework for managing groundwater.

The stde of Maharashtra provides a good example of using legislations to control extraction
groundwater resources.The state through the Maharashtra Groundwater Development ai
Management Rules 201&has instituted provisionssuch as mandatory registrationf avells and
permission requirement for digging new wells, which is contingent on building a ground
recharge structure alongside. Additionalthe rulesalso have provisions toegulate, and in somg
cases even prohibit, extraction of groundwater thghuwells to limit unsustainablegroundwater use
practices undertaken by farmers in the staté

131 Maharashtra GroundwatefDevelopment and Management) Rules, 20a&ter Supply and Sanitation Department, Maharashtra, 2018),

https://gsda.maharashtra.gov.in/english/admin/PDF_Files/1533615572_Mah#aeasGroundwater_Rules_2018.pdf
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Theme 3: Major and medium irrigation Supply side managemetfit

What does the theme compriseThis theme focuses on irrigation systems and utilization across states,
FYR | 002dzyia F2NJ mp LRAyGa o62dzi 2F mnno Ay (GKS
continued policy focus on ensuring that irrigation systems are utilized and maggtabne of the major
challenge areas identified in th&welfth Plan. The theme has four indicators that broadly cover two
areag the gap between the envisaged irrigation potential of assets and the actual usage, and the
maintenance and improvement of iragjon assets. This theme reflects the shift in policy focus from the
creation of major irrigation assets, such as dams, to the efficient utilization of available water resources
through greater connectivity and improved lasile infrastructure, as expreed in the Twelfth Plan*®

The major and medium irrigation theme is not applicable for six states and Ndgaland, Sikkim,
Meghalaya, Arunachal Pradesh, Delhi and Puduchemghich have not been scored for any of the
indicatorsunderthe theme.

Key highlidnts
Non-Himalayan states North-Eastern and Himalayan stateg
Top Performer Madhya Pradesh Assam
Bottom Performer Rajasthan Himachal Pradesh
Median Score 8.43 9.49
1-year Median| +0.86 +0.38
Change

32 Major and medium irrigatiorr, Supply sidenanagement theme is not applicable to Nagaland, Sikkim, Meghalaya, Arunachal Pradesh,

Delhi, Puducherry, and therefore have not been discussed in this section

¥ pr. Mihir ShahWater: Towards a Paradigm Shift in the Twelfth RERW, 2013),
https://lwww.indiawaterportal.org/sites/indiawaterportal.org/files/water
_towards_a_paradigm_shift_in_the_twelfth_plan_dr_mihir_shah_planning_commission.pdf.
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Figure 17: Performance of Sates on Theme 3¢ Major and medium irrigatiort Supply side
management

Index scores, Rangel® (FY 186, FY 147, FY 1718)
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Overall, states have maintained their moderate performance on the major and medium irrigation
theme, with North-Eastern and Himalayan states continuing to outperform nbtimalayan statesThe
theme median and mean for the reference year stand at 8.43 aid@ Boints, displaying a modest
increase of 0.8 and 0.5 from the base year (FMLE)5 Further, 13 out of 21 states assessed on the
theme have scores higher than the 50% mark, and several of these states are clustered ih2the 9
points band. Madhya Pradesand Andhra Pradesh are the top performing states, scoring more than
80% of maximum possible score. Assam displayed the maximum improvement (7.5 points) between the
base year and reference year, but still utilizes less than 30% of the irrigation potaetiabd. At the
category level, NorttEastern and Himalayan states perform better than shtimalayan states across all
three years and their category median and mean stand at 9.5 and 9.4 points for reference year, higher
by 1.1 and 0.8 points compared tioe non-Himalayan category averages.

While irrigation potential is high in the country, challenges still remain in effective utilizatidn.
opinion ofDr. Mihir Shalt* Indian states have made significant infrastructural investments in irrigation,
but bottlenecks such as low capacity of irrigation departments, and as a result lack of regular asset

¥ pr. Mihir ShahWater: Towards a Paradigm Shift in the Twelfth RERW, 2013),
https://lwww.indiawaterportal.ag/sites/indiawaterportal.org/files/water
_towards_a_paradigm_shift_in_the_twelfth_plan_dr_mihir_shah_planning_commission.pdf.
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maintenance and delivery of quality services reméfficiency of irrigdabn assetds also low at 3097
Improvement in these domains can lead to an increase in the irrigated land area as well as improve
g GSN) dzaS STFFTAOASYyOes GKAOK Aa faz2 ljdAdS €29
Management (PIM) (alsostiussed under theme 5 of thedeX is one potential way of reducing the gap
between Irrigation Potential Created and Irrigation Potential Utiljzexs it strengthens the
accountability loop between users and irrigation departments, and ensures regulaepipi systems.

As discussed earlier, the theme comprises of four indicators. The following section provides commentary
on the indicatorlevel performance for these indicators assessed under the theme.

Theme 3: Major and medium irrigation—Supply side management
[15 points]

Indicator 6: Percentage
of Irrigation Potential
Utilized (IPU) to
Irrigation Potential
Created (IPC) as on the
end of the given FY

Indicator 6 measures the actual utilization of dable water for irrigation by measuring the proportion

of Irrigation Potential Utilized (IPU) to Irrigation Potential Created (IPC). IPC is defined as the total gross
area proposed to be irrigated under different crops during a year as part of an orgatheme, where

an area is counted multiple times if it is irrigated for multiple crops in a year. IPU is the area actually
irrigated during that year. The ratio of IPU to IPC, thus, indicates the actual utilization of irrigation water
and assets (highdyeing better).

Key highlights
Non-Himalayan states North-Eastern and Himalayan stateg
Top Performer Karnataka Uttarakhand
Bottom Performer Goa Assam
Median Score 76.06% 62.22%
l-year Median| +4.5/% +7.50%
Change

1% strategy for New India@7%NITI Aayog, 2018), page 101, https://niti.gov.in/writereaddata/files/Strategy_for_ New_India.pdf
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Figurel8: Indicator 6: Percentage of Irrigation Potential Utilized (IPU) to Irrigation Potential Created
(IPC) as on the end of the given FY

In % (FY 146, FY 147, FY 148)
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Rajasthan
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Telangana
Punjab
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Tripura 65
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27
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Not available
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Not available
Sikkim Not available
Not available
Not available
Meghalaya Not available
Not available
Not available
Arunachal Pradesh Not available
Not available

Overall, irrigation potential utilization improved in the lasthree years with median state utilizing

72% of its irrigation potential in FY 1¥8. The overall median for FY 1B stands at 72%, higher than

the FY 1617 and FY 1%6 median of 69% and 65% respectively. Among-Hionalayan states,
Karnataka, Odisha, Maharashtra, and AndRradesh are the top performers, with utilization rates
greater than 85%. Although, Karnataka and Odisha form the top performers for -£¥, 1feir
utilization rates have declined marginally compared to FL7L.6Mladhya Pradesh, the top performing
state n FY 16.7 with ~96%, also experienced a decline of ~15% between AY &6d FY 118.
Amongst NorthEastern and Himalayan states, performance remained largely same, with Uttarakhand
and Assam being top and bottom performing states respectively fthrak years
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Continuous monitoring of irrigation assets canenable effective maintenancehelping states
minimizethe IPCIPU gapSuch an approach has been adopted by the Water Resource Departm
Madhya Pradeshlhe state has instituted webased irrigition monitoring systems for assessing fg
time performance of its irrigation sources. The information is used to identify assets with deq
performance, as well as the scale of maintenance activity required to enheapacity Post
identification, corrective measures are takdry the Water Resource Department. Sume-emptive
maintenance activitiehave ledto athreef 2t R Ay ONBIF aS Ay GKS & d-11
and 201415. Expenditure on repair and maintenance activities has baemeased by ~%imes
between 200910 and 201516, playing a critical role in delivering the succes¥es

Theme 3: Major and medium irrigation—Supply side management
[15 points]

Indicator 7: Number of
projects assessed and
identified for the IPC-

IPU gap in the state out
of the total number of

major and medium
irrigation projects in the
State

Indicator 7 provides the percentage of major and medium irrigation (MMI) assets that have been
assessed and identified for the HF®J gap in &tate, as well as the contextual indicator of the total
number of MMI assets in a state.

Key highlights

Non-Himalayan states North-Eastern and Himalayan stateg
Top Performer Andhra Pradesh, Madhya Pradeg Tripurg Assam
Jharkhand, Punjab, Telangana, Gog
Bottom Performer Odisha Uttarakhand
Median Score 65.63% 81.25%
l-year Median| +21.11% +16.67%
Change

136 A Management Approach to Increase Irrigated Area and Production in Madhya Pradeslfintedrational Commission on Irrigation
and Drainage, 2016), http://www.icid.org/wif2_full_papers/wif2_w.1.1.04.pdf
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Figurel9: Indicator 7: Number of projects assessed and identified for the-IPO gap in the state out

of the total number of major and medium irrigation projects in the state

In % (latest data available from FY-16, FY 147, FY 148)
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Figure20: Contextual indicator 7: Total number of major and medium irrigation projects in ttate

(latest data available from FY 4%, FY 147, FY 1-18)
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Low-performing states have displayed improvement on the indicator in FYIB/ The overall median
increased by 5 percentage points between the base year and reference year. This change is in large part
due to the significant improvement shown by states such as Bihar, Andhra Pradesh, Tamil Nadu,
Chhattisgarh, and Maharashtra. The impement ranged from 25 points (in case of Maharashtra) to 71
percentage points (in case of Bihar). Additionally, previously high performing states such as Madhya
Pradesh, Jharkhand, Punjab, Goa, Telangana, and Tripura continue to display exceptiornabpegpr

and have reported 100% coverage on the indicator. Notably, Madhya Pradesh and Jharkhand, two of the
top-performers, have more than 100 MMI projects in their respective states, and have assessed all of
them for IPUIPC gaps.

On the other end, Haryanand Rajasthan, with 432 and 107 MMI assetspectivelyhave assessed
only 16% and 14% of the total assets.
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Theme 3: Major and medium irrigation—Supply side management
[15 points]

Indicator 8: Expenditure
incurred on works
(excluding
establishment
expenditure) for
maintenance of
irrigation assets per
hectare of command
area during the given FY

Indicator 8 measures the expenditure on the maintenance of irrigation assets per hectare of command
area in a state. According to governmatiscussions on the Index, states with expenditures equal to or
greater than INR 1,655 per hectare are awarded the maximum score, while states scoring below the cut

2FF INB 6 NRSR | a02NB Sldzrt (2 (KSoffafiNRLSIBa SE
per hectare.
Key highlights
Non-Himalayan states North-Eastern and Himalayan stateg
Top Performer Goa Assam
Bottom Performer Rajasthan Himachal Pradesh
Median Score INR 797 INR 2433
l-year Median| -INR 126 -INR 1162
Change

93
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Figure 21: Indicator 8: Expenditure incurred on works (excluding establishment expenditure) for
maintenance of irrigation assets per hectare of command area during the given FY

In INRhousand/ hectare (FY 185, FY 147, FY 148)
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The maintenance expenditure for median state increased by ~INR 130 between the base and
reference year, while the mean maintenance expenditure by states declined by ~INR 235 during this
period.** The median expenditure by states increased from INR 928 to 0¥R, While the mean
expenditure declined from INR 1895 to INR 1660 between FX6 Hnd FY 178. Both norHimalayan
states and NortFEastern & Himalayan states experienced a decline in the category median and mean
between FY 186 and FY }18, although he North-Eastern and Himalayan states experienced a larger

137 Decline of greater than INR 1000/per hectimemaintenance expenditure in case of Tripura, Assam, Haryana, and Odisha is likely to have

contributed to the lower indicator mean. Given that these figures still stay above average in most cases, this doeschan Itbie
indicator median
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decline of ~INR 1162 and ~INR 1016, compared to the ~INR 126 and ~INR 51 decline in case of non
Himalayan states.

This notable decline in NortBastern and Himalayan states is due to lower exgargliby 3 out of the 4
reporting states in FY 18 compared to previous years. Maintenance expenditure reduced by ~INR
2160 and ~INR 2000 in case of Assam and Tripespectively between FY 186 and FY 118, a
respectivedecline of 40% and ~34% comed to their FY 186 expenditure. Among neHimalayan
states,moststates reported an improvement, with Goa reporting the largest increasebandmingthe

state with the highest maintenance expenditufer FY 1718. On the other end, Haryana (state with
highest maintenance expenditure in FY-1I66 & FY 147) and Odisha reported a decline of ~INR 1062
and ~INR 2456 in their respective maintenance expenditure. Lack of funds for maintenance has been
highlighted as one of theeasonsfor the underutilization of irrigation potentialin MMI assets®®
Increased ISFollection by state irrigation departments can potentially help in increasing fund
availability as well as strengthen accountability of these departments to conduct regular O&M of
irrigation assets, ahprovide satisfactory services to enders.

Indicator 9 measures the percentage of the suitable length of canals and distribution networks that the
states have lined. Canal lining involves adding an impermeable layer to the edges to reduce seepage
losses, make maintenance easier, and increase water output discharge rates.

Key highlights
Non-Himalayan states North-Eastern and Himalayan stateg
Top Performer Uttar Pradesh Assam
Bottom Performer Maharashtra Tripura
Median Score 59.59% 74.50%
l-year Median | +7.99% +5.9%
Change

38 Working Group on Major & Medium Irrigation and Command Area Development for the Xl Five Ye&ORR2017) (Planning

Commission, 2011), page 2, http://planningcommission.nic.in/aboutus/committee/wrkgrp12/wr/wg_major.pdf.
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