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Message
Patron’s Message

President’s Message

I am happy to note that Indian
National
Chapter
of
International Association of
Hydrogeologist (INC of IAH) is
bringing out the latest e-News
Letter. I understand the newly
elected body has made all-out
effort to bring this important
magazine in a very short time to
place upfront the activities of
INC-IAH and also the latest
developments in the area of
hydrogeological science.
The
theme
of
making
“Groundwater: invisible to
Visible” for the World Water
Day-2022 aptly signifies the
importance
and
upcoming
challenges in ground water
sector on the global forum.
India, being one of the largest
consumers of ground water,
may require urgent initiatives to
cultivate stewardship to involve
the stakeholders, especially the
community to demystify the
science of ground water.
INC-IAH can play crucial role
in this direction, I am sure this
newsletter would be a step
forward
to
share
the
information, effectively manage
this common pool resource.
I convey my best wishes to the
contributors and the editorial
board for their sincere effort to
bring this magazine in an
appropriate time.

Dear Colleagues & Friends,
This is first issue of newsletter being released after the recently
held election of the Governing Body (GB) of Indian National
Chapter of International Association of Hydrogeologists ( INC
IAH) whereby myself, Dr. A. Mukherjee , Dr. Amlanjyoti Kar
and Dr. Ashok Kumar were assigned responsibility of President ,
Vice-President , Secretary and Treasurer. The INC of IAH
members also identified Prof. BS Chaudhary, Sri Sujit Sinha, Dr
Sudhir Srivatstava, Dr Ajay Kadam and Sri Ranajn Sinha as
Executive members on board. I, on behalf of the new GB,
convey you all our gratitude and sincere thanks for reposing faith
in us not only for advancing and strengthening the INC-IAH but
preparing it to shoulder the responsibility towards addressing the
need and aspiration of humanity and ecosystem. I take this
opportunity to assure you that INC-IAH would remain committed
to its objectives by continuing the good activities initiated by
earlier governing bodies as well as by initiating more innovative
programs and activities in future.
The editorial board of this Newsletter deserve special appreciation
for their painstaking efforts to give shape to the decision of
governing body to bring out this issue of Newsletter devoted to
World Water day. Nothing could have been more befitting
response/ celebration by the newly constituted governing body of
INC IAH than to release a newsletter devoted to World water
day with a theme “Groundwater: Making Invisible Visible”. The
World Water Day, since 1993, is held annually on 22 March as a
means of focusing attention on the importance of freshwater and
advocating for the sustainable management water resources. The
INC-IAH, in its very first meeting of the new GB has resolved to
celebrate not only World Water Day but a world water week from
21st March to 26th March 2022 and to bring out a special issue of
INC-IAH newsletter devoted to world water day. Various
activities which INC IAH is celebrating during the week are listed
in the present Newsletter. INC IAH is committed to bring in large
number of students and young professional in its fold in order to
make them more skilful and knowledgeable in the domain of
groundwater. Being a member of the scientific committee of the
49th IAH congress to be held in China during September 2022 I
will take up the issue of fee reduction for Indian students so that
more students may join IAH. We are searching sponsors for
meeting out the membership fee of students particularly from
weaker section of the society. I understand this newsletter is able
to provide necessary information, guidance and inspiration to all
those interested in the domain of groundwater and proves highly
useful particularly for students and early career professional. I
wish you all very Happy Holi and very Happy World Water day.

Shri Sunil Kumar

Prof. A. K. Sinha
President, INC-IAH
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Message from Secretary

It is a matter of immense happiness as the E-Newsletter of INC-IAH is being brought out after a
prolonged lockdown and on the world water day. The date 22nd March was declared as
World Water Day in the United Nations General Assembly in December 1992.World Water Day
celebrates water and raises awareness of the 2.2 billion people living without access to safe
water. It is about taking action to tackle the global water crisis. A core focus of World Water Day is
to support the achievement of Sustainable Development Goal 6: water and sanitation for all by
2030. The theme for 2022 is "Groundwater, Making the Invisible Visible". Groundwater is the
largest invisible source of freshwater on earth but often overlooked. It is particularly important for
India , the world‟s highest groundwater extractor and its water stress is steadily increasing. In 2004 and 2020 the
annual groundwater extraction was 231 BCM and 245 BCM and overexploited assessment unit increased from 839 to
1114. Increasing infestation of geogenic toxicity of arsenic, fluoride, selenium and of late uranium including others in
ground water in India are the outcome of large extraction. It is the need of the hour to make the entire spectrum of
stakeholders aware on the necessity of large-scale rainwater harvesting and artificial recharge. INC-IAH is befittingly
celebrating the event and eminent speakers will join in the webinar to enrich the audience across the country on
sustainable management. Besides, INC-IAH is celebrating World water week in various parts of the country to
highlight the local issues on groundwater. I request all our esteemed members as also the readers to contribute to the
E-Newsletter with new and interesting topics and to take active initiative for membership drive. Soon we will resume
the publication of E-Journal on groundwater. I wish you all happy and hale in the forthcoming time and solicit your
active cooperation.

Amlan Jyoti Kar
Secretary INC IAH

March 22, 2022

Editorial Box
It is our privilege to edit this issue of e-news letter on the occasion of World
Water Day, 2022. In this issue, we‟ve tried to capture the webinars to be
conducted on the occasion of world water day. The achievements by member
of INC-IAH has also been captured and show cased to motivate groundwater
scientists of the country. In this issue of the e-news letter we have tried to
stay true to our roots and maintained a lot of what made the previous issues
so successful and admired. However, borrowing from suggestions and our
own experiences, we have tried to make the e-news letter more interesting.
When bringing out this special issue, our aim has been to keep in line with
the recent groundwater issues and news country wide. Our main aim &
objective within this edition is to involve the people of groundwater
fraternity to a larger extent and we hope to achieve that. Lastly, this news
letter is yours‟ and we would love to know how we can improve it further
and make it more interesting for you. Let us know what you think and we
will do our best to design the next issue keeping that in mind. Finally we
would thank all the Authors for contributing the articles.
In this Pandemic environment wish all of you to stay safe. Wish all a
successful world water week.
- Ranjan Sinha, Dr. B. S. Chaudhary

March 22, 2022

2

INC-IAH NEWS
INC-IAH EXECUTIVE COUNCIL ELECTION RESULTS’ 2021
The election was conducted with Shri Y.B.Kaushik, Retd. Regional Director, nominated as Election
officer. The election was conducted for the post of president - 1, Vice president - 1, secretary - 1,
Treasurer - 1, Executive Members – 5.

On the basis of the voting results, the newly elected executive council is as under:

President- Prof A.K.Sinhal

Vice President- Prof A.Mukherjee

Treasurer-Dr. Ashok Kumar

Executive Member- Dr. S. K. Srivastava

Executive Member- Sh. S.K.Sinha

Executive Member- Sh Ranjan Sinha

Secretary- Sh. Amlan Jyoti Kar

Executive Member-Dr. B.S. Chaudhary

Executive Member- Dr. A.Kadam
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PERSPECTIVE ON WORLD WATER DAY
Prof. A.K.Sinha Vice-Chancellor
Chhatrapati Shivaji Maharaj University, Navi Mumbai-410206,India

World Water Day
World is celeberating 30th World Water day on 22nd March 2022. . It is an annual United Nations
Observance, first promulgated in 1993 and since then World Water Day is celebrated on 22nd March
every year highlighting the importance of Fresh water and raising awareness of the 2 billion people
currently living without access to safe water. The day is used to advocate for the sustainable
management of freshwater resources. The main focus of the World Water Day is on the action towards
achieving Sustainable Development Goal (SDG) 6 - that is water and sanitation for all by 2030.
This day was first formally proposed in Agenda 21 of the 1992 United Nations Conference on
Environment and Development in Rio de Janeiro. In December 1992, the United Nations General
Assembly adopted resolution A/RES/47/193 by which 22 March of each year was declared World Day
for Water.The UN World Water Development Report (WWDR) is released each year around World
Water Day.
World Water Day Theme
UN-Water is the convener for World Water Day and selects the theme for each year in consultation
with UN organizations that share an interest in that year's focus. The theme of each year’s world water
day focuses on topics relevant to clean water, sanitation and hygiene (WASH), which is in line with the
targets of Sustainable Development Goal. The themes identified during last thirty years reaffirm UN’s
Commitment towards poverty reduction, economic growth, and environmental sustainability through
Water and Sanitation measures.. The year wise theme of World Water day is as follow:
2022: groundwater –Invisible to visible
2012: Valuing Water"
2020: "Water and Climate Change".
2019: "Leaving no one behind".
2018: Nature for Water
2017: "Why waste water
2016: " Better Water and Better Jobs'"
2015: Water and Sustainable Development
2014: Water and Energy
2013: International Year of Water Cooperation
2012: Water and Food Security
2011: Water for cities: responding to the urban challenge
2010: : Clean Water for a Healthy World
2009: Trans Waters. Special focus placed on trans-boundary waters
2008: Sanitation. 2008
2007: Coping With Water Scarcity
2006: Water and Culture
2005: Water for Life Decade 2005–2015
2004: Water and Disasters
2003: Water for Future
2002: Water for Development
2001: Water for Health
2000: Water for the 21st century
1999: Everyone Lives Downstream
1998: Groundwater– The Invisible Resource
1997: The World's Water: Is there enough
1996: Water for Thirsty Cities
1995: Women and Water
1994: Caring for our Water Resources is Everybody's Business
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1993: Water and Sustainable Devlopment

World Water Day 2022: Groundwater -Making Invisible To Visible
This year‟s World Water Day theme is “ Groundwater –Invisible to Visible “. Though surface water and
groundwater are major component of the same hydrological cycle , groundwater exclusively has been
in focus as theme of World water day during 1998 and this year.
Groundwater, makes up 99% of available fresh water which is found within subsurface in aquifers geological material and structures. Groundwater feeds springs, rivers, lakes and wetlands, and seeps
into oceans. Rainfall and snowfall infiltrating the ground are the major source of natural recharge to the
Groundwater which is extracted to the surface by pumps and wells.
Our dependency on groundwater has increased many fold. Life would not be possible without
groundwater. Most arid areas of the world depend entirely on groundwater. Groundwater supplies a
large proportion of the water we use for drinking, sanitation, food production and industrial purposes.It
is also critically important to the healthy functioning of ecosystems, such as wetlands and rivers.
However future availability of groundwater has become questionable Ggroundwater quality has been
deteriorating affecting health and sanitation chemical effluents and toxic elements from various point
and non-point sources degrade the quality of groundwater improper agricultural practices have been
found causing groundwater including the groundwater salinity.
We must protect them from overexploitation and the pollution that currently haunts them, since it can
lead to the depletion of this resource, extra-costs of processing it, and sometimes even preventing its
use.
Exploring, protecting and sustainably using groundwater will be central to surviving and adapting to
climate change and meeting the needs of a growing population.
INC IAH.s Role and Activities
The International Association of Hydrogeologists (IAH) is a professional association for those within
all disciplines related to groundwater. A scientific and educational organisation, IAH's mission is to
further the understanding, wise use and protection of groundwater resources throughout the world.
Founded in 1956, IAH has grown, with the ever increasing social and environmental importance of
groundwater, to more than 4000 members in over 130 countries with more than 40 national chapters.
Indian national Chapter in one of the 40s national chapter of IAH which presently consists of 226 IAH
members from India. The members are professional scientists , academician, practitioner from Central
& state government agencies, national , state and local bodies as well as from academia, ngos, and
corporate sectors
The INC IAH members are committed to the vision and mission of IAH and work collectively and
individually in association with institution and or NGOs to understand the behaviuor of Groundwater
and to ensure its sustainability. As International days and weeks are occasions to educate the public on
issues of concern, to mobilize political will and resources to address global problems, and to celebrate
and reinforce achievements of humanity the INC IAH has planned many Webinar ( as listed in this
Newsletter ) on the World water day but has also resolved to celebrate Groundwater Week from 21 st
to 26th march 2022 to reach many through Webinar and Onsight activities empowering youth and
farmers by sharing knowledge and experience regarding groundwater protection and induced
recharge. Reduce, reuse, and recycle water are our watchwords of our advocacy to safeguard the
groundwater.
This World Water Day let us come together and pledge for preservation and sustainable use of our
groundwater resources. Every drop counts, Let's save and protect and wisely use our groundwater
resources to enhance its visibility.

A.K.Sinha
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UPCOMING WEBINARS ON THE OCCASION OF WORLD WATER DAY
In order to mark the importance of conservation of freshwater resources as a whole and groundwater in
particular , apart from organizing the world water day as desired by IAH,HQ on 22.3.2022, INC-IAH has
decided to observe a World Water Week on a Pan India basis. Accordingly, the following Webinars and
offline seminars are being organized during 21.03.2022 - 26.02.2022.
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UPCOMING WEBINARS ON THE OCCASION OF WORLD WATER DAY

World Water Day, on 22 March
every year, is about focusing
attention on the importance of
water.
This
year‟s
theme
„groundwater‟, draws
attention to the hidden water
resource that has always been
critically important but not fully
recognized
in
sustainable
development policymaking.
Under the title „Groundwater –
Making the invisible visible‟, this
year‟s campaign will explain
groundwater‟s vital role in water
and sanitation systems, agriculture,
industry, ecosystems and climate
change adaptation.
The overarching message of the
campaign is that exploring,
protecting and sustainably using
groundwater will be central to
surviving and adapting to climate
change and meeting the needs of a
growing population.
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UPCOMING WEBINARS ON THE OCCASION OF WORLD WATER DAY
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Achievement of Member
Aqua Excellence Award 2021-Professional Excellence(Individual Category)
Dr Sudhanshu Shekhar, Scientist-D, Central Ground Water Board, Dept of Water Resources, River
Development and Ganga Rejuvenation, Ministry of Jal Shakti, Govt of India has been awarded Aqua
Foundation-Aqua Excellence Award 2021-under category of Professional Excellence(Individual) for
his Significant contribution in formulation and implementation of of National Aquifer mapping &
Management program ( NAQUIM) in India. He was awarded during our International Conference –
XV World Aqua Congress 2021, having its main theme as – ‘’Valuing Water (Beyond Pricing...
Environmental, Social and Cultural Value) virtual programme held on 14 September 2021’’. Dr
Shekhar is a professional Hydrogeologist for more than three decades, who has significantly
contributed in exploration, monitoring and management of groundwater resources from the field
level to the planning and execution of National level projects, including the National Aquifer
Mapping and Management Programme (NAQUIM) under, Ministry of Jalshakti, Govt of India. Dr
S.Shekhar Ex-Treasurer, INC-IAH, has also significantly contributed in various activities and
strengthening of INC-IAH

PROF.A.K.SINHA MADE MEMBER OF SCIENTIFIC COMMITTEE OF 49TH IAH
CONGRESS, CHINA

In a recent communication received from Prof.
Yanxin Wang, the Chairman of Organizing
Committee of the 49th IAH Congress 2022, to
be held at Wuhang, China during September
2022
Professor A.K.Sinha, Vice Chancellor
Chhtrapati Shivaji University Navi Mumbai
and President INC IAH has been invited to act
as a member of the IAH 2022 scientific
committee.
Submission of the Abstract is open. Interested may visit
https://www.iah2022.com/ for further details
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GROUNDWATER POTENTIAL, ISSUES AND ARTIFICIAL RECHARGE TECHNIQUES FOR
COMBATING THE FUTURE DEMAND IN JHARSUGUDA DISTRICT, ODISHA, INDIA
Tarun Mishra, Scientist-B
Central Ground Water Board, Bhubaneswar, Odisha, Ministry of Jal Shakti,
Government of India
Email:taruncgwb@gmail.com

National Aquifer Mapping and Management plan (NAQUIM) have been carried out in
JharsugudaDistrict , Odisha during the year 2019-2020 under the direction of Ministry of Jal
Shakti, Government of India. On the basis of collection of existing 16 exploratory tube well
data of Central Ground Water Board (CGWB), a toposheet grid/subgrid wise (1:50,000
scale) data gap analysis has been carried out. On the basis of data gap 19 new exploration
has been conducted in Jharsuguda District upto a maximum depth of 200mbgl (metre below
ground level) depth. Data generation from new exploratoration as well as previous
exploration divides Jharsuguda district (Fig.1) into Quaternary unconsolidated formation
(10% area), Permo-carboniferous Lower Gondwana as well as Proterozoic semiconsolidated
formation (25% area) and Precambrian consolidated formation (65 % area). Good aquifer
potentiality has been observed in unconsolidated formation (permeability 14.448 m/day),
moderate aquifer potentiality observed in semiconsolidated Gondwana formation
(permeability 0.256 to 8.045 m/day) and low aquifer potentiality has been observed in
consolidated formation (permeability 0.371 to 7.195m/day). Ground water occurs under
water table condition in weathered zone upto an average depth of 20 mbgl (meter below
ground level) and water table to confined condition in fracture zone between 20 – 200 mbgl
depth. Yield potential is more in weathered zone, moderate in semiconsolidated formation
(3-15 lps) and very less in the consolidated formation (0.5-2.5 ls). Overall ground water
quality for the whole district is potable except sporadic nitrate and iron contamination in
shallow aquifer. Ground water resources assessment (2021) depicts extractable dynamic
ground water resources upto 100 mbgl depth is 185 mcm. It has been observed that present
surface water availability in the district is 49.3 mcm and therefore cumulative water
availability (sum of ground water and surface water) of the district is 234.3 mcm.
Present water demand (as on 2020) has been calculated as 158.01 mcm and future water demand
has been calculated as 165 mcm during 2025 and 171.3 mcm during 2035. Considering the
decadal post monsoon ground water level trend (2010-2019), it has observed that ground water
level is falling from 0.14 cm/year to >1.49 cm/year in 502 sq. km area of the district. This area
along with the whole Jharsuguda Block (275 sq.km) has been taken for artificial recharge
focussed area. This is taken also on the basis of declining water level trend of NHS well located
in Jharsuguda MC area, Belpahar MC area and Brajarajnagar MC area. Farm recharge
technique is proposed in agricultural field considering one structure in one hector land and roof
top rainwater harvesting (RWH) structures are proposed in rural areas(Lakhanpur, Jharsuguda,
Kirimira, Lykera and Kolabira Blocks) and also in urban areas viz., Jharsuguda Municipality,
Belpahar Municipality and Brajarajnagar Municipality. In rural areas average 150 sq.m roof area
and in urban area average 200 sq.m roof area are considered. For this calculation an average of
1308 mm (5 year rainfall 2013-2018) rainfall has been considered. After doing all these
calculation 15.082 mcm annual rainwater can be recharge after proposed construction of 7687
number of farm recharge structure, 1.323 mcm annual rainwater can be recharge after proposed
construction of 8429 RWH structure in rural areas and 1.012 mcm annual rainwater can be
recharge after proposed construction of 4837 RWH structure in urban areas. Thereby a
cumulative 17.42 mcm excess water can be available annually and this can minimize the water
demand to 147.52 mcm during 2025 and 153.88 mcm during 2035.
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Fig.1-Hydrogeological map and subsurface aquifer distribution in
Jharsuguda District, Odisha, India
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A Mandate for the Nation
Subhajyoti Das
Geological Society of India, & Director (Retired), Central Ground Water Board.
E: subhajyoti_das@hotmail.com

INTRODUCTION
The country is poised for fast development on all fronts.
Water is a key element in the development. The status
of water resource and its sustainability, particularly in
the arid-semiarid, drought prone areas, are therefore
widely deliberated in seminars and workshops on water.
With uncertainties or paucity of rainfall and scarcity of
surface water, groundwater is the all-important source
for drinking water and agriculture in these areas. Hence
the arid and semiarid areas have become the focal
themes of the media. The rain--fed areas constitute
nearly 67% of the country’s arable lands, but
contributing only 40% of the country’s food grains
production. By some estimates, to achieve targeted
food grains production of 450-500 million tons by 2050,
productivity of land has to increase to 2 MT/Ha in rainfed dry land areas and 4 MT /Ha in canal irrigated areas
This necessitates all the cultivable areas be covered by
irrigated agriculture. As per available statistics
groundwater accounts for about 66% of irrigated culture
and is the only dependable source of irrigation and
drinking water in the rain fed areas. But unlike surface
water groundwater is in use by millions, thus leading to
uncontrolled draft, falling water levels and drying of
wells. Hence scientific water management is of utmost
necessity, with stress on groundwater. But the water
resource availability is highly uneven in the country in
space and time , food and drinking water security
therefore requires integrated management of all
available water resources, like surface water, rainfall,
groundwater along with deft management of
evapotranspiration
coupled
with
conservation
measures.
A significant part of arid semiarid areas is drought
prone. These are the areas haunted by abject penury,
because of critical shortage of water leading to stunted
agricultural and economic growth. The people are by
and large dependent on agriculture. Hence all-round
rural development and economic growth need sound
water management policy. The following paragraphs
briefly summarize the varying groundwater water
situations in these areas, its sustainability issues as
water source, as also some recent studies and future
strategies as part of Swachha Bharat and Smart City
Campaigns. Safe and sustainable water supply is at the
core of UN’s Sustainable Development Goals too.
SOME RAGING ISSUES AND CHALLENGES
Different parts of the country face critical water
management issues.
(1) Mountainous and Hilly areas/terrains: post-winter
water scarcity is severe, springs and streams the only
water sources mostly dry up creating drinking water
crisis peaking in summer.

(2) Peninsular hard rock areas: Weathered zone and
underlying fractured zones generally down to the
explored depth of 100-300 m or so are the sources of
fresh water but low yielding (<1-10 LPS) and vulnerable
to overexploitation. Distribution of fractures is irregular
rendering success of well drilling rather unpredictable.
Water table is often deep (>10m depth). Wells often dry
up post-winter.
(3) Alluvial areas: Though groundwater is highly
potential (aquifer yield 15-50 LPS or more) except in
arid and semiarid terrains but suffers from
overexploitation and contamination in places. Aquifers,
too, are sometimes pretty deep i.e,300 m or more. But
in the coastal tracts groundwater the only dependable
source of fresh water is often beset with salinity.
Freshwater aquifers in the tract, need controlled
exploitation to avert seawater ingress. In the aeolian
sandy deserts aquifers are thin, discontinuous, but
haunted by high salinity, fluoride and deep water table
(10-100m depth).
(4) Groundwater pollution: Fluoride, nitrate, cyanides,
heavy metals in toxic concentrations limit usability of
otherwise fresh groundwater in many places.
(5) Deep Water table, or falling water table due to
overexploitation characterize substantial areas in the
country being potential constraint in groundwater
utilization. A total of 1499 assessment units in the
country are overexploited or in critical condition.Fig.1a
&b depict the stressful situation in parts of the country
(Groundwater Year Book, Central Ground Water Board
(CGWB), 2020).

Fig.1.(a) Map of India depicting Post-monsoon depth
to water level (DTW) below ground level
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This calls for identification of new sources or aquifers
so far unknown. Major part of this terrain falls in hard
rock areas, aquifers are thin, discontinuous, and low
yielding, occurrence of which is uneven and
identification through known techniques rather
enigmatic. Use of /invoking modern technology like
Remote sensing & GIS, Geophysics including
Heliborne TMT surveys may aid hydrogeological
exploration for tracing deep saturated fracture
system (Spl. Pub 5, Geol Soc. Ind,2016, pp 87-96).
Mathematical modeling helps in understanding
subsurface hydrological regime more precisely.
Several indigenous and foreign aided Water Balance
Projects of Central Ground Water Board (CGWB) and
State Groundwater Organizations have developed
models
of
multidisciplinary
hydrogeological
exploration. National Aquifer Mapping is a bold
attempt in this direction. Village level maps of water
potentials showing all related elements like wells,
tanks, land use etc, constitute the ultimate goal of
water development and management planning.
Groundwater estimation
Estimation of exploitable groundwater resources is
the core for its development and management
planning. The stage of groundwater development has
now reached 62%, and in some areas even 100-300%.
Hence further exploitation needs precision of
resource estimation in all critical and subcritical areas.
Fifty years of hydrogeological surveys and
exploration, along with several Project studies have
already provided valuable data or information to
sustain groundwater development so far. It helped in
evolving the estimation methodology specific for our
monsoonic climate (GEC 1986, 1997, 2015). The
methodology is flexible enough to allow refinement
of various norms/parameters used in its estimation
with progressive availability of hydrogeological and
hydrological data. Microlevel studies may be taken up
in selected micro-watersheds to develop the
norms/parameters in different agroclimatic and
hydrogeologic zones which will allow estimation
closer to reality. In this context several ongoing
innovative studies in Research Institutes and
Universities are yielding promising results such as new
‘aquifer
delineation-based
methodology
of
groundwater
estimation
in
Deccan
Traps’
(Krishnamurthy & Duraiswami, Special Publication 12,
GSI, 2022. Pp 247-259). Groundwater monitoring and
reappraisal hydrogeological surveys are two effective
tools for surveillance of groundwater regime and
hence should be meticulously carried out.
Groundwater legislation
Uncontrolled draft by millions of groundwater users
on individual entrepreneurship and investments, and
the easement act of the land which allows unlimited
right to landowners to exploit groundwater below his

land calls for enactment of Groundwater Legislation
to regulate groundwater draft within the recharge
potential. Almost all the states have enacted
groundwater legislation in some form. Constitution of
Central Ground Water Authority by Order of the
Hon’ble Supreme Court is one vital step forward.
Groundwater Monitoring & Reappraisal Surveys
With
progressive
groundwater
development
reappraisal surveys combined with monitoring of
water levels and quality has been essential. Trend
analysis and monitoring of water levels help in
modifying groundwater development model so far
envisaged, if need be. There are more than 50000
Groundwater Monitoring stations in the country
including piezometers shared between CGWB and
State Ground Water Departments, the data of which
are valuable inputs in the groundwater estimation.
The network stations of Central and State
Organizations should be integrated to ensure
adequate distribution of observation wells in each
assessment unit representing agroclimatic and
hydrogeologic
situations.
Integrated
Water
Management Traditional technology
Because of shortage of surface water in arid and
semiarid areas, and also limited to moderate potential
of groundwater the best option is integrated
management of all water resources like rainfall,
surface water, groundwater along with soil moisture
conservation measures and crop water planning
which will ensure food and drinking water security.
Arwari basin in Alwar district, Rajasthan, Ichalahalla
basin in Gadag district, Karnataka, Jain watershed in
Jalgaon district, Maharashtra are some of the
examples where community supported integrated
water management including watershed treatment,
rainwater harvesting and dryland agriculture has
revolutionized life and economy from abject poverty
to prosperity. Many such area wise models have
already come up which should be compiled, analysed
and publicized (Das, Jr. Geol. Soc. Ind, March 2015).
Conjunctive Use & Artificial Recharge
Conjunctive use is the most efficient method of water
conservation through optimal use of surface water
and groundwater increasing irrigation intensity and
agricultural production, and maximizing yields per
unit volume of water. Several Pilot Project studies by
CGWB have brought out conjunctive use models in
different agroclimatic and hydrogeological zones in
the country. Artificial recharge plays a vital role in
augmentation and sustainability of water resources
and stabilizing economy. It is a recent innovation in
the management of the groundwater reservoirs like
enhancing natural recharge rate, replenishing
overexploited aquifers or creating subsurface storage
under favorable hydrogeological conditions to be
accessed in lean months (CGWB 1996).
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Fig.2 Status of Monsoon Rainfall (2019) in India
(Source: Indian Meteorology Department. In:
TOI, Oct 3, 2019, p 11).
Fig.1(b). Map of India depicting Decadal rise and fall
of post-monsoon water level (Source: Ground
Water Year Book, CGWB, 2020).
(6) Global warming and impacts: Experts believe that
by middle of this century the temperature rise may be
2-30 centigrade. There will be uneven variations in
precipitation in time and space; rising incidences of
cyclones, droughts and floods; melting of Himalayan
glaciers impacting river flows, and coastal inundation
with rise in sea level . These hazards will also impact
groundwater recharge, while its use will be on the
ascendance. Evapotranspiration will be more,
demanding more water for crop growth and
metabolic functions.
OUR WATER REGIME
Rainfall, Topography, land use, geology and structure
control infiltration and runoff , and hence recharge to
groundwater. Rainfall is the prime source of water
and is received mostly from southwest monsoon.
Rainfall
Though rainfall in India is copious, - 1100 mm
annually on average as against global average of 700
mm, it is non-uniform in distribution in space and
time, which controls groundwater occurrence, quality
and potentials. Rainfall varies from more than 2500
mm in the northeast and along the western coast of
India to less than 50 mm in the deserts of western
Rajasthan. The rainy days are generally 90-100 days
annually, but only 10 days in Western Rajasthan. The
semiarid and arid areas (nearly one fourth of the
country) with an annual rainfall of < 300-550 mm is
haunted by deficient or failed monsoon, once in 2-3
years (Central Water Commission, 2012). El Nino and
La Nino are setting aside all-weather forecasts. Fig.2
shows erratic rainfall deficit and excess in different
parts of the country under influence of El Nino in
2019.

Surface water resources
India is drained by 13 major and several minor river
basins with an annual runoff of 1869 BCM, but the
utilizable quantity is 696 BCM. Reportedly only 34% of
the country’s ultimate potential has been harnessed
so far. The Ganga-Brahmaputra River basins hold 60%
of the total river water potential while the other river
basins hold much less. For some southern rivers per
capita water availability is 380m3 or even less being
much below threshold value of scarcity condition
(1000m3). Many small rivers are dry in fair weather
period, while flood havocs are common in monsoon
months, seventy four (74) districts in the States of
Rajasthan, Gujarat, Haryana, Andhra, Karnataka etc.
are chronically drought prone.
According to Central Water Commission (CWC) (2012)
all available utilizable water resources (1082 BCM)
including both surface water and groundwater will be
completely harnessed by 2050 calling for other
sources to meet the pressing water demand of
economic and developmental activities.
Groundwater resources
The annually utilisable dynamic groundwater
resources in the country is 392.70 BCM (as in 2017).
The stage of groundwater development as 63.34%.
Many parts of the country are overdeveloped as in
Rajasthan , Haryana , NCT Delhi and Punjab. Overall,
out of 6881 assessment units 1499 units in the
country are overdeveloped or in critical stage. The
arid and semiarid areas are the worst hit.
Overdependence on groundwater has led to its
mining in many areas, with drying up of wells and
surging drinking water crisis (Groundwater Year Book,
CGWB, 2019-2020).
GROUNDWATER
MANAGEMENT:
Science
&
Technology
Aquifer exploration & mapping : The trend of water
resources development indicates that by 2050 all
known aquifers will be exploited /exhausted.
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This calls for identification of new sources or aquifers
so far unknown. Major part of this terrain falls in hard
rock areas, aquifers are thin, discontinuous, and low
yielding, occurrence of which is uneven and
identification through known techniques rather
enigmatic. Use of /invoking modern technology like
Remote sensing & GIS, Geophysics including
Heliborne TMT surveys may aid hydrogeological
exploration for tracing deep saturated fracture
system (Spl. Pub 5, Geol Soc. Ind,2016, pp 87-96).
Mathematical modeling helps in understanding
subsurface hydrological regime more precisely.
Several indigenous and foreign aided Water Balance
Projects of Central Ground Water Board (CGWB) and
State Groundwater Organizations have developed
models
of
multidisciplinary
hydrogeological
exploration. National Aquifer Mapping is a bold
attempt in this direction. Village level maps of water
potentials showing all related elements like wells,
tanks, land use etc, constitute the ultimate goal of
water development and management planning.
Groundwater estimation
Estimation of exploitable groundwater resources is
the core for its development and management
planning. The stage of groundwater development has
now reached 62%, and in some areas even 100-300%.
Hence further exploitation needs precision of
resource estimation in all critical and subcritical areas.
Fifty years of hydrogeological surveys and
exploration, along with several Project studies have
already provided valuable data or information to
sustain groundwater development so far. It helped in
evolving the estimation methodology specific for our
monsoonic climate (GEC 1986, 1997, 2015). The
methodology is flexible enough to allow refinement
of various norms/parameters used in its estimation
with progressive availability of hydrogeological and
hydrological data. Microlevel studies may be taken up
in selected micro-watersheds to develop the
norms/parameters in different agroclimatic and
hydrogeologic zones which will allow estimation
closer to reality. In this context several ongoing
innovative studies in Research Institutes and
Universities are yielding promising results such as new
‘aquifer
delineation-based
methodology
of
groundwater
estimation
in
Deccan
Traps’
(Krishnamurthy & Duraiswami, Special Publication 12,
GSI, 2022. Pp 247-259). Groundwater monitoring and
reappraisal hydrogeological surveys are two effective
tools for surveillance of groundwater regime and
hence should be meticulously carried out.
Groundwater legislation
Uncontrolled draft by millions of groundwater users
on individual entrepreneurship and investments, and
the easement act of the land which allows unlimited
right to landowners to exploit groundwater below his

land calls for enactment of Groundwater Legislation
to regulate groundwater draft within the recharge
potential. Almost all the states have enacted
groundwater legislation in some form. Constitution of
Central Ground Water Authority by Order of the
Hon’ble Supreme Court is one vital step forward.
Groundwater Monitoring & Reappraisal Surveys
With
progressive
groundwater
development
reappraisal surveys combined with monitoring of
water levels and quality has been essential. Trend
analysis and monitoring of water levels help in
modifying groundwater development model so far
envisaged, if need be. There are more than 50000
Groundwater Monitoring stations in the country
including piezometers shared between CGWB and
State Ground Water Departments, the data of which
are valuable inputs in the groundwater estimation.
The network stations of Central and State
Organizations should be integrated to ensure
adequate distribution of observation wells in each
assessment unit representing agroclimatic and
hydrogeologic
situations.
Integrated
Water
Management Traditional technology
Because of shortage of surface water in arid and
semiarid areas, and also limited to moderate potential
of groundwater the best option is integrated
management of all water resources like rainfall,
surface water, groundwater along with soil moisture
conservation measures and crop water planning
which will ensure food and drinking water security.
Arwari basin in Alwar district, Rajasthan, Ichalahalla
basin in Gadag district, Karnataka, Jain watershed in
Jalgaon district, Maharashtra are some of the
examples where community supported integrated
water management including watershed treatment,
rainwater harvesting and dryland agriculture has
revolutionized life and economy from abject poverty
to prosperity. Many such area wise models have
already come up which should be compiled, analysed
and publicized (Das, Jr. Geol. Soc. Ind, March 2015).
Conjunctive Use & Artificial Recharge
Conjunctive use is the most efficient method of water
conservation through optimal use of surface water
and groundwater increasing irrigation intensity and
agricultural production, and maximizing yields per
unit volume of water. Several Pilot Project studies by
CGWB have brought out conjunctive use models in
different agroclimatic and hydrogeological zones in
the country. Artificial recharge plays a vital role in
augmentation and sustainability of water resources
and stabilizing economy. It is a recent innovation in
the management of the groundwater reservoirs like
enhancing natural recharge rate, replenishing
overexploited aquifers or creating subsurface storage
under favorable hydrogeological conditions to be
accessed in lean months (CGWB 1996).
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Groundwater pollution: Remediation
Pollution from geogenic and anthropogenic sources
such as high Fluoride, Nitrate, Arsenic, heavy metals
are increasingly proving to be a menace for safe
water supplies. With stress on industrialization,
urbanization and all-round development activities,
there is utmost need for identifying pollution sources
and mitigating pollution. Some remedial methods
include delineating pollution prone zones and locating
pollution sources using DRASTIC technique,
harnessing alternative safe aquifer, artificial recharge,
defluoridation and denitrification techniques. Studies
should continue to develop people friendly remedial
techniques. More and more sewage treatment plants
should be set up (Mem 1, ISAG, Hyderabad, 2012).
Capacity building & Community participation.
The implementation of these programs will need
highly skilled work force in both Central and State
Organizations
as
also
in
non-government
organizations. Since groundwater is used by millions,
community participation is indispensable for success
of the program. Arwari River Basin Parliament is a
shining example of governance of newly created
resource by the community (Mem 82, Geological
Society of India, 2012, pp218-292). It is a model of
community movement and empowerment.
Forecasting of drought and flood
Understanding the atmospheric sciences should be
improved through research and studies which will
help in precision of dynamic modeling of the weather
system and in refining early warning weather forecast
system. Karnataka State Natural Disaster Monitoring
Centre has taken pioneering steps in this regard (Spl.
Pub 5, GSI, 2016, pp178-187).
NATIONAL GROUNDWATER POLICY
Summing up,
1. Groundwater is the sole dependable source of

water in arid -semiarid areas.
2. Its uncontrolled and unscientific withdrawal have
led to overexploitation creating water crisis.
3. Water conservation, its economy and judicious
use without wastage, integrated water
management or conjunctive use, rainwater
harvesting and artificial recharge along with crop
water planning constitutes the most viable water
management option before us.
4. Traditional methods of water conservation like
tanks, johads, wells, and adoption of droughtresilient crops are highly relevant in this context.
5. With progressive availability of data, groundwater
estimates should be refined to get more realistic
values.
6. Groundwater monitoring and reappraisal surveys
are important tools for surveillance of
groundwater regime.
7. Hydrogeological exploration aided by remote
sensing and geophysics should be stepped up for
delineating so far unknown potential aquifers. 8.
Mathematical modeling will enable acquiring
better knowledge of groundwater flow regime,
and as also better planning of groundwater
management.
We have a detailed National Water Policy which does
take into account groundwater as part of water cycle.
But groundwater is the unseen part of the water
cycle, and intricacies of its flow and management are
fairly different from surface water. In this respect the
National Policy falls short of addressing the nuances in
groundwater management, lending more weightage
to surface water rather than ground water.
Groundwater management is rendered complicated
due to its common property status and its use by
millions. When the country is on a fast development
track, it needs special stress on groundwater
management. Hence a National Groundwater Policy is
an urgent necessity to define a Mandate for the
Nation.
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Introduction
Pasighat, once known as the gateway of Arunachal Pradesh is the oldest town of the
Arunachal Pradesh. The town is the district headquarters of the erstwhile East Siang now
Lower Siang district and situated on the right bank of mighty Siang River. Its northern
boundary is marked by the Siwalik Hills followed successively by an alluvial fan deposits
and terraces and the southern boundary merges with the Assam plain. The picturesque
landscape of Pasighat town is unique for its step like terraces occur in the right bank of
Siang River. The left bank is characterized by the alluvial fan deposits. The unpaired
terraces are indicative of its tectonic origin.
Geology and geomorphology of the foothill region
There are five terraces formed in the town located at the right bank of Siang . GSI mapped
these terraces and named them as Tigra, Balek, Pasighat, Oyang and Koboghat terraces.
The Tigra terrace is the oldest one while the Koboghat terrace is the youngest. In between
the terrace deposits and the Siwalik, a composite alluvial fan deposit is observed,
comprising rudaceous sediments ranging in size from boulder to pebbles embedded in a
highly oxidised sandy-silt matrix. GSI named this deposit as Roing Formation. The entire
sequence made after the coalescence of the fan deposits and the older river terraces,consist
of highly permeable materials is dipping towards south. From hydrogeological point of
view, the fan deposits and older terraces act as recharge area and the younger terraces act
as discharge area.
In the left bank of Siang River, no terrace deposit could be seen. However, a large fan
deposit i.e., the Roing formation, is the characteristic on which the small township of
Mebo is located. The scarps of the Roing formation is gently sloping and ultimately
coalesces with the Siang River.
The fan deposit, i.e., the Roing Formation at the toe of Siwalik foothill consists of highly
permeable assorted material. In this zone streams disappear and flow in the subsurface due
to highly porosity of the formation materials laid down in this zone. The losing stream
reappears again in the terrace zone. The Rimme river near Mirem village is an example of
such dry stream (Fig-1). The high discharge of springs can be attributed to the recharge of
aquifer by this influent stream. This formation can be equated with the bhabar formation
of North India.

Fig-1 Dry river channel along Pasighat-Mirem road
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Origin of springs

Prolific springs are developed in and around Pasighat town in both the right
and left banks of Siang river. These springs are originated due to the
favourable geomorphological and geologic conditions.
In the right bank two major spring lines are recognized (1) Near the
Pasighat market and other (2) At the base of the JN College. The seepages
at the base of Pasighat terrace forms a stream near the Pasighat market
locally known as Dhobighat.
There is other two major spring zones originated in the west and southeast
of Pasighat. The former one is located nearly 30 km west of Pasighat, at
Mirem village (Fig-2) where two major spring lines exist at two different
topographic levels. The spring line developed below the J. N. College in the
left-hand side of NH-52 towards Rana Ghat is also a topographic spring.
The spring line is originated at an altitude of 172.2 metre above M.S.l.. Premonsoon discharge of one spring at this location was measured as 10.1
Litres per Second (LPS). The springs originate at Upper Banskata area of
Pasighat town is perennial and its water is drained out through a canal.
Cumulative Pre-monsoon discharge of spring line in the upper level of
Mirem village is 19.3 LPS and in the lower level the discharge is 2.9 LPS.
Cumulative post-monsoon discharge of springs in the higher level of Mirem
village is 26.7 LPS and for lower level the post-monsoon discharge is 2.7
LPS. In the upper level of Mirem village, the spring line is spread nearly for
100m. The spring line is also found towards north-western side of Mirem
village. The spring line developed due to the sudden change in slope of the
surface of Roing formation. Even in the month of December, the
cumulative discharge of springs in the higher level of Mirem village is
27LPS and for the lower level, the spring discharge is 1.12LPS.
The other important spring zones could be seen at Mottum and Raling
villages, located in the left bank of the Siang River( Fig-3) . Two major
springs are found here.

Fig-2 Spring line developed at Mirem Village
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Fig-3 Springs developed at Mottum
village

Fig-4 Origin of spring at the base of fan deposit at
Mottum village

In Mottum village the spring line is developed at the base of the scarp surface of Roing Formation
(Fig-4). The villagers tap one portion of the spring line and the pre-monsoon and Post-Monsoon discharge
of the spring is 2.73 LPS and 2.85 LPS respectively.
Usage of Spring water
Public Health Engineering Department of Pasighat utilizes part of the spring water at Dhobighat or
Upper Banskata area in Pasighat town for water supply. During pre-independence period, one pond was
constructed by the British Raj in the discharge area, at lower reach at Pasighat town for water supply. This
pond is existing till date and known as the British pond. As enumerated above, the springs in and around
Pasighat area are high yielding. However, major portion of the spring water is wasted and discharged to
the Siang River through the natural drainage channels. It is unfortunate that during January to March
while most of the dug wells, the main source of water in the Pasighat town, dries up resulting into a water
scarce situation, a huge quantity of spring water outflows to the Siang River through the drainage located
just 100m north of the Pasighat market area. Similarly, the spring water emanating below the J.N.
College, Pasighat, drains out to the Sibu Koreng River which is a tributary of the Siang River. At the
Mirem village the untapped spring water flows freely and reaches the Rimme River. Water from another
spring line is discharging into the Ramro Korong River. In the Mirem village, spring water developed at a
lower elevation is conserved in two ponds. The water is used for domestic purposes by the landowner.
Barring this lone example, no conservation measure for spring water could be noticed in the area.

Similarly, in the left side of Siang River i.e. in the Mottum village also, annually
huge quantity of ground water issues out to the Siang River (Fig-5)_.

Fig- 5 Spring water at Motum village being discharged to
the Siang River

Necessity for conservation of Spring water
The conservation of spring water is one of the basic steps towards groundwater management to meet the
crisis of water supply at Pasighat town and environs especially in the lean period. Proper management of
this good quality fresh water may meet the water demand of the area for domestic as also for irrigation. In
Pasighat township number of spring water conservation tank may be constructed along the spring lines at
Banskata and below J.N. College. These water tanks may form the sustainable source of water supply to
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the habitation through pipeline.

Technical Article
Dr. Anadi Gayen, Hydrogeologist (Regional Director I/C)
CGWB, Kolkata, Government of India

Impact of radioactive wastes disposal in groundwater in
India: Sensitization and management challenges
Introduction
Groundwater contamination through disposal of radioactive wastes would be of important
consideration in current environmental context. A severe contamination may consequent upon
through both during construction of waste repositories and long term waste storage. Deep geological
disposal of radioactive wastes could be the best means to avoid groundwater contamination. Both the
geological and hydrogeological investigations in area of interest are required to select suitable sites to
install a radioactive waste storage structures. The waste disposal site needs to be selected with
ensured community involvement. The following geological investigation aspects are responsible to
make the waste disposal site unsuitable:
• Presence of deep coal resources at 100 meter below ground level.
• Presence of known hydrocarbon including both the oil or gas resources.
• Presence of oil shale resources at known depth.
• Known metallic ore exploitation history.
• Presence of potential aquifer system.
• Availability of or dedicated development of a deep waste disposal or gas storage facility.
Options for disposal of radioactive wastes at depth
India has a diverse geological history, which renders numerous geological options for the geological
disposal of radioactive waste at deeper level. One of the key properties for a host rock is that
groundwater flows in the surrounding area of the facility are low. A number of geological
environments found in India that recommend the potential for development of a storehouse, which
may include the following:
i) Hard massive rock formations include igneous and metamorphic rocks with low groundwater flow
encompasses low lying areas or at depth below upland areas.
ii) Consolidated rock formations under a sedimentary cover.
iii) Thick impermeable mud rock layers.
iv) Salt (evaporite) deposits in arid regions.
v) Dense brines present in sedimentary basins.
Way forward research
The area under screening should be assessed by desk based study with available hydrogeological
data base, which needs to be facilitated by further detailed field investigations, course corrections and
characterization to select suitable waste disposal sites. Drilling of exploratory boreholes for
acquisition hydrogeo-scientific data through hydrogeological investigations and application of latest
geophysical techniques.
Delineation of thick mud strata in soft alluvial formations and massive non-fractured/jointed hard
rock layers at depths for radioactive waste disposal.
All stages of research activities should be open for scrutiny by the stakeholders followed by oversight
by experts. Data acquisition, interpretation and decision to select recommendable radioactive waste
disposal sites in location specific manner through special purpose vehicle (SPV) with community
participation coupled with Information, Education and Communication (IEC) components.
Micro-level R&D study to decipher the ground reality of impact of radioactive wastes disposal in
20
groundwater followed by long-term effects.
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Human –induced climate change causing Dangerous Disruption ( Based on 4 news
items published in daily news paper Times of India, Jaipur, dated 01.03.2022).
UN Inter-governmental Panel on Climate Change (IPCC) Report: Climate Changes
2022 : Impacts, Adaptation and Vulnerability provides a detailed assessment of climate
change impacts, risks, and adaption in cities , where more than half the world‟s
population lives. It was approved by 195 governments during two week long virtual
plenary session held virtually from February 14 to February 26,2022, based over 34000
references from across the globe, which is second one of the IPCC‟s sixth assessment,
identified as 127 Global and Regional Key Risks, states nearly half of humanity living
in the danger zone now and many ecosystems are at the point of no return despite
efforts to reduce the risks. These risks range from farm, food, water, forest fires, health,
transportations system and extinction of species . As many as 270 authors from 67
countries including India compiled the Report after scientifically reviewing 62416
comments. Immediate need is to break fossil fuel dependence how fossil fuels are
choking humanity. Human –induced climate change is causing dangerous and wide
spread disruptions in nature and affecting the lives of billions of people around the
world including India where as mega cities and Himalayan river system are at grave
risk.
The IPCC for the first time linked mental health to climate change in this Report. It
clearly indicated how global warming will increase pressure on resources which may
lead to conflicts at different levels. Such indications could be a signal to the world that
the fossil fuel dependency and conflict are intertwined .Key Messages of IPCC Report:
Adaptation does not prevent all losses and damages, but it is must for minimizing
losses. ;Globally, 3.3 to 3.6 billion people live in the areas that are highly vulnerable to
climate change; Less than 15% of the land 21% of fresh water and 8% of ocean are
protected areas.; Globally, the planet will warm by 1.5 degree Celsius in next two
decades in all scenarios over pre industrial level of 1850-1900. Increasing temperature
presents 127 key risks :

Continued………
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Food security, water security, forest fires, health, transportation
system, urban infrastructure, flooding, marine resources and
extinction of species. As regards to identify critical outcomes
which have implications for India, the Report shows risk to cities
from climate-induced hazards such as variability of rainfall,
incessant precipitation leading to flooding, and heat-waves. As
regards how far will climate change impact Himalayan Region and
its river systems reminds more Chamoli-type flash floods tragedy
of February 2021, and disasters are expected. Every additional
fraction of warming raises the intensity and frequency of extremes
climatic conditions such as heavy precipitation, landslide and
changing water cycle in the Himalayan Region, impacting people,
infrastructure and economies. So some areas will have more
significant risks and limits to adaptation. In the Indus River Basin,
which is essentially a glacier and snow fed system, irrigation will
be affected leading to food insecurity risks. Himalayan rivers also
feed the ground water systems and so Indo-Gangetic plains where
ground water use is prevalent will be hugely affected. For some
ecosystems, hard limits to adaptation have reached, where any
foreseeable measures in the future will not help. For example ,
many species, including humans and food crops like rice and
wheat, have thermal limits to survival. Increased heat-waves,
droughts and floods are already exceeding the tolerance thresholds
of plants and animals, driving mass mortalities in trees and corals.
They have exposed millions of people to acute food and water
insecurity, especially in Africa, Asia, Central and South America,
on Small Islands, and the Arctic. Resorting degraded ecosystems
and conserving 30-50% of the land, freshwater and oceanic habitats
can help achieve a sustainable future, but that requires adequate
finance and political support.
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Political Commitment : The IPCC writes in detail about the
requirement for political commitment and mobilization of
adequate financial resources. Climate change is still not a critical
factor determining the electoral outcome in India. However, India
hosts the largest population that is under threat on a daily basis for
rising cyclones, floods, rising sea levels, heat-waves and droughts. It
is high time that climate change is top priority on electoral charts.
India needs climate-change aware administrators and policymakers
at the Panchayat, District State and National Levels. Though climate
change is global, the impacts and adaptation measures are local.
For example, impacts of climate change are aggravated during
floods and land slides due to the way we manage our hills, forests,
and rivers. States might need to strengthen and implement their
land use policies. Political and administrative will is must if India is
working towards sustained adaptation. Tackling the different
challenges due to climate change requires collective actiongovernments, private sector and communities- should work
together to prioritize risk reduction. Local citizens can work with
panchayats, schools and colleges, engineers and scientists to assess
the risks and monitor weather events. Starting climate action at
schools is a good option, by equipping each school with rain gauge
and temperature- humidity sensors. The cost will be between
Rs.1000-7000 per school. If we can install solar panels and rain
water harvesting and recharging in these institutions, that will be
next step towards climate action and mitigation- and will ensure
energy and water security too.
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Times of India, Jaipur , dated 02.03.2022 news “ PM2.5 deaths in
India rose 2.5 times in 20 yrs”A day after release of IPCC Report
that reaffirmed India’s call for equity, climate justice and curbing
unsustainable consumption as part of global adaptation efforts,
Cabinet Environmental Minister released report of Centre for
Science and Environment : “ State of India’s Environment Report”
on 01.03.22. The Minister on this occasion said the larger issue of
climate change negotiation is not about give and take but save
humanity . The Report states that deaths attributed to PM2.5
pollution in India have increased by 2.5 times over the last two
decades (279500 in 1990 to 979900 in 2019). 6.6 million people
died due to air pollution in the world. Of these, 1.6 million deaths
occurred in India. China saw 1.8 million deaths due to air
pollution.476000 infants died globally in their first month of life
from health effects associated with air pollution exposure in 2019.
Of these116000 deaths occurred in India. Poor air quality was the
fourth leading risk factor for early death worldwide in 2019
surpassed only by high blood pressure, tobacco use and poor
diet.Deaths attributed to ozone in India has increased by 2.9 timesfrom 43200 in 1990 to 168000 in 2019. However deaths due to
household air pollution in the country decreased over 40%
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Necessity for conservation of Spring water
The conservation of spring water is one of the basic
steps towards groundwater management to meet
the crisis of water supply at Pasighat town and
environs especially in the lean period. Proper
management of this good quality fresh water may
meet the water demand of the area for domestic as

also for irrigation. In Pasighat township number of
spring water conservation tank may be constructed
along the spring lines at Banskata and below J.N.
College. These water tanks may form the sustainable
source of water supply to the habitation through
pipeline.
##########################################
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Societal Benefit

An example of bore
well yield at an
Electrical Resistivity
Tomography site in
Chandrabhaga basin.
Courtesy: Dr. SN Rai,
CSIR-NGRI, Hyderabad
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Department of Geophysics, Kurukshetra University and CGWB, NW-Region conducted 3 days training
programme on “Sustainable Development and Usage of Groundwater” on March 9-11, 2022
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Upcoming International Webinars/ Conferences
16 Feb - 1 Apr 2022 – Online Webinar
GROUNDWATER: Mediterranean and Semi-Arid Regions
https://aub.webex.com/aub/j.php?MTID=m50919716f28ac24c2a5cb6bfba8bc81f
Webinar number (access code): 2409 122 1578
Webinar password: 2b2pXvx6Ha@.
Organised by IAH Lebanon Chapter.
https://aub.webex.com/aub/j.php?MTID=m50919716f28ac24c2a5cb6bfba8bc81f
17 Mar 2022 – Webinar
Problems and solutions with Aquifer Storage Recovery in Lebanon
Price: Free
Organised by International Association of Hydrogeologists- MENA, International Association of
Hydrogeologists- Lebanon Chapter, Department of Geology- American University of Beirut.
https://aub.webex.com/aub/j.php?MTID=m89c15ff4d3f32679e5b947928cc8e3fb lebanoniah@gmail
.com

20-22 Mar 2022 – Nicosia (Lefkosia), Cyprus
12th International Hydrogeological Conference
Organised by Association of Geologists and Mining Engineers of Cyprus in collaboration with the
Hellenic Committee of Hydrogeology member of the Geological Society/IAH Greece.
https://www.hydrogeologyconference2022.com.cy/en/
21 Mar 2022 – Jeju Island, Republic of Korea
Celebration Event of 2022 World Water Day in Jeju Island, Republic of Korea
Price: Free
Organised by Korea Institute of Geoscience and Mineral Resources (KIGAM) and Jeju Special SelfGoverning Province.
eunheelee@kigam.re.kr
22 Mar 2022 – Zoom
University of Birmingham: World Water Day Symposium
Price: Free
Organised by University of Birmingham.
https://www.birmingham.ac.uk/research/water-sciences/world-water-day/events/world-water-day2022.aspx c.durbin@bham.ac.uk
22 Mar 2022 – Online via ZOOM
IWRA’s World Water Day Webinars: Future Gazing: Groundwater Action as Climate Action
Price: Free
Organised by IWRA.
https://www.iwra.org/world-water-day-webinars-2022/ office@iwra.org
22-24 Mar 2022 – Dubai
International Conference on Water Resources Management and Sustainability: Solutions for Arid
Regions
Price: Please refer to the conference website
Organised by The National Water and Energy Center, UAE University, in collaboration with the South
Australian Goyder Institute for Water Research and the South Australian Department for Environment
and Water.
https://conferences.uaeu.ac.ae/expo2020_wms/en/index.shtml wrc.expo2020@uaeu.ac.ae
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22 Mar 2022 - 22 Mar 2023 – weltwassertag.fau.de
Das Unischtbare sichtbar machen
Price: free
Organised by IAH german chapter.
weltwassertag.fau.de joahnnes.barth@fau.de
5 Apr - 7 Jun 2022 – Online
SMART-Control – free web-based tools to plan and optimize
managed aquifer recharge facilities
Price: Free
Organised by Research Group INOWAS, Technische Universität
Dresden, Germany.
https://www.smart-control.inowas.com info@inowas.com
11-15 Apr 2022 – Long Beach, CA, USA
11th International Symposium on Managed Aquifer Recharge
(ISMAR11)
Price: TBD
Organised by The Groundwater Resources Association of CA, Arizona
Hydrological Society, Orange County Water District.
http://ismar11.net ahutchinson@ocwd.com
26-27 Apr 2022 – Ireland/Zoom
42nd Annual IAH (Irish Group) Groundwater Conference
https://www.iah-ireland.org/annual-conference/
18-20 May 2022 – Sorbonne University, Paris, France
International Conference: “Groundwater, Key to the Sustainable
Development Goals”
Price: To be defined later - About 400 €
Organised by French Chapter of the International Association of Hydrogeologists,
UNESCO’s Intergovernmental Hydrological Programme, and the French Water Partnership
(FWP), under the patronage of the French National Commission for UNESCO and with the
support of the French Ministry of the Ecological Transition, the Seine-Normandy Water
Agency, and Sorbonne University.

http://www.gw-sdg2022.fr/

contact@cfh-aih.fr
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13-15 Jun 2022 – Vancouver, BC, Canada Mine Water Solutions 2022
https://www.mineconferences.com/ info@mineconferences.com

19 Jun - 23 Mar 2022 – Gdaosk University of Technology, Poland
Other Events
Computational Methods in Water Resources
Price: 450 EUR
Organised by Gdaosk University of Technology, Poland.
https://cmwrconference.org/ CMWR2022@gmail.com
22-25 Jun 2022 – Malaga Eurokarst 2022
Organised by CEHIUMA and IGME in cooperation with universities of
Neuchatel and Franche-Comte.
http://www.eurokarst.org/ eurokarst2022@uma.es
26-30 Jun 2022 – Caserta, Italy MinWat2020
Organised by Organised by Commission on Mineral and Thermal
Waters of IAH and IAH Italy.
http://www.minwatitaly2020.org secretariat@minwatitaly2020.or
g
11-15 Jul 2022 – University of León (Spain) VI Curso de Modelación
Hidrogeológica
Price: 300 € for IAH members
Organised by Spanish Chapter of the IAH.
https://www.aih-ge.org/ c.guardiola@igme.es
11-15 Sep 2022 – Copenhagen
IWA World Water Congress & Exhibition
Organised by IWA.
https://worldwatercongress.org/
12-15 Sep 2022 – Maastricht, the Netherlands
LuWQ2022 – 5th International Conference on LAND USE and WATER
QUALITY: Agriculture and the Environment
https://www.luwq2022.nl/ karel.kovar@rivm.nl ; dico.fraters@riv
m.nl
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18-23 Sep 2022 – Wuhan, China 49th IAH Congress, China
http://www.iah2022.com and watch
video: https://youtu.be/nEOgZPOf-84
5-7 Oct 2022 – Rogaška Slatina, Slovenia
5th Conference of Central European Group of IAH
Full information can be found on the website link.
Organised by Slovenian Chapter of IAH.
https://www.geo-zs.si/IAHCEG2022 IAH-CEG-2022@ntf.uni-lj.si
25-28 Oct 2022 – Bahía Blanca - Argentina
XI Argentine Hydrogeological Congress
21-23 Nov 2022 – Perth Convention and Exhibition Centre
https://agc2021.com.au/ AGC2021@arinex.com.au
7-8 Dec 2022 – Paris
UN-Water Summit on Groundwater 2022
Organised by UN Water.
https://www.worldwaterday.org/stories-2021/story/un-watersummit-groundwater-2022
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CONTACT US


Prof. A. K. Sinha , President - groundwater2008@gmail.com



Prof. Arunangshu Mukherjee , Vice President- arunmukh102@gmail.com



Shri Amlan Jyoti Kar , Secretary- amlanjkar@gmail.com



Dr Ashok Kumar , Treasurer- ashok_bcst@yahoo.com



Dr. B.S. Chaudhary, Executive Member - bschaudhary@kuk.ac.in



Shri Sujit Kumar Sinha, Executive Member- sujitsinha95@gmail.com



Dr. Sudhir Srivastava , Executive Member- Sudhir63@yahoo.co.in



Shri Ranjan Sinha, Executive Member- rsinha1368@gmail.com



Dr. Ajay Kumar Kadam, Executive Member- kadamajaykumar1@gmail.com

AddressO/O Central Ground Water Board
Bhujal Bhawan, NH-IV,
Faridabad-121001, Haryana
Website – www.iahindia.org / http://www.inciah.org
e-News letter published by : INC of IAH
( Registered under Dept of Industries & Commerce, Haryana Registration and Regulation of Society Act-2012)

Registration No-HR/02281/2016
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